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Molecular  Refraction  and  Dispersion  of  very  Dilute  Solu- 
tions. By  D.  DiJKKN  {Zeit.  physikal  Chem.,  1897,  24,  81 — 113). — 
The  refractive  indices  of  a  number  of  dilute  salt  solutions  were  deter- 
mined, and  the  molecular  refraction  of  the  dissolved  salt  calculated 
by  means  of  Gladstone's  expression  ;  this  value  is  found  to  be  a 
constitutive  property,  as  is  shown  in  the  appended  table. 


CI. 

NO3. 

iS04. 

NHi— 4Mg 

7-7 
6-8 
7-8 
6-7 
3-4 
8-0 
3-3 

7-8 
6-0 
7-1 
6-9 
3-8 
8-2 
3  3 

7-8 

NH4— |Zn 

6-0 

NH4— Li 

7-7 

NH4— Na   

6  7 

NH4— K 

3-4 

NH4— H 

8-4 

K— Na 

3  3 

The  molecular  refraction  of  ammonium  chloride  is  22  5,  of  the 
nitrate  25'8,  and  of  the  sulphate  (ISO4)  19-9,  and  from  these  values 
those  of  the  other  salts  can  be  readily  obtained.  L.  M.  J. 

Red  Spectrum  of  Argon.  By  Josef  Maria  Eder  and  Eduard 
Valenta  [Monatsh.,  1895,  16,  893 — 895). — By  means  of  a  concave 
grating,  the  spectrum  of  argon  at  a  pressure  of  1 — 3  mm.  was  obtained, 
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and  the  wave-lengths  of  the  lines  measured  i-educed  to  ^0^1*^^' J 
^le.  Both  the  red  and  blue  spectra  were  obtained,  and  a  table  of 
Jl^  wave-lengths  of  the  lines  of  the  red  spectrum  from  5060  to 
3319  rgfven.  The  following  are  given  as  ^?^<^^^^]y^tT'\ZtlV 
rifi28l6  4596-22  452249,  4510-85,  4300-18,  4272-27,  4259-42, 
^2^1  25  -  the^oup  4200-76,  419842,  4182-07,  4164-36,  and  4158-63; 
and  further  4044-56,  3949-13.  3834-83.  When  the  dispersion  is  good 
?he  irWe  line  419i-15-4190-75  should  show  up  plainly  in  Uie^red 
spectrum  of  argon. 

Chemistry^of  the  Hottest  Sl^rs.     By  Sir  ^.J,o^^^^^^^^^ 

^l^L^Z^'^S^o^^^^^  o^  otlL  on  the.spectraof 
mSs  at  high  temperatures  and  on  stellar  spectra,  and  arrives  at  the 

^1r ifrrT^nttr-at  a  ^rticular  -rn^^-^J^Z 
which  is  not  present  in  sufficient  quantity  to  show  all  the  lines  of  ts 
rp^ctrum  win  be  represented  by  the  lines  which  are  longest  in  its 
sS^trum  at  the  particular  temperature  in  question  Only  some  of  the 
sCt  l^es  n  Ltallic  spectm  represent  the  effects  of  high  tem- 
nerlture  Some  of  the  substances  which  have  be«n  investigated 
K'ne  ir^n.  calcium,  and  magnesium,  have  probably  a  definite 
spectrum  cons  sting  of  a  few  lines,  which  can  only  be  completely 
produced  at  a  tempemture  higher  than  any  wh  ch  is  ^  Prescnt  avaiU 
able  in  laboratory  Speriments.  The  lines  constitu  ing  the  new  spectra 
^  Sose  which^ither  appear  only  in  the  spark  spectrum,  or  are 
^gthened  in  passing  froTthe  arc  to  the  spark;  such  lines  are 
temed  enhanced  linef  In  the  case  of  iron,  calcium,  and  magnesium 
th^e  are  four  distinct  temperature  steps  which  are  marked  by  spectral 
chances  («TThe  flame  spectrum,  (b)  the  arc  spectrum  (c)  the  spark 
:Lctfum,\i)  a  sp^^^^^  Bolely  of  those  lines  which  are 

enhanced  in  passing  from  the  arc  to  the  spark. 

Theorder  ^  certain  stars,  as  determined  from  a  com- 

parison of  the  extensions  of  the  continuous  spectrum  into  the  violet  or 
Strrviole  isprecisely  the  same  asthat  which  follows  from  a  comparison 
o  tSe  meta  lic^ectra  at  the  four  stages  of  temperature.  The  varia^ons 
o  the  meVallic  lines  furnish  the  most  convenient  means  of  determimng 
relative  stellar  temperatures,  for  the  reason  that  photographs  with 
s^cirex^sures  a?e  unnecessary.  Having  ascertained  the  relative 
Ceraturof  a  star  in  this  way,  and  assuming  that  all  the  absorbing 
^a3s  are  at  the  same  tempeiture,  the  presence  or  absence  of  any 
X  metallic  substance  can  be  determined  by  looking  for  the  lines 
which  are  longest  in  its  spectrum  at  that  temperature.  In  the  case 
Tf  thelttesfstars,  the  ffurth  stage  spectrum  must  be  the  term  of 

'TreptTng  the  new  results  with  regard  to  the  lines  enhanced  in  the 
sparrsevef al  lines  in  the  spectra  of  the  hottest  ^ta-,  for/^^^^^^^^ 
origins  could  previously  be  assigned,  can  now  be  a  cnbe^  to  metamc 
substances  at  the  fourth  stage  of  temperature     The  hues  of  t^^^ 
^aaes  annear  onlv  in  the  hotter  stars,  as  indicated  by  the  extension  or  tne 
fonruouB  raLtion  into  the  ultra-violet,  and  they  increase  m  intensity 
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with  increased  temperature  in  certain  stars.  The  order  of  stellar 
temperatures,  determined  from  the  increasing  intensity  of  the  lines  of 
the  cleveite  gases,  is  identical  with  that  determined  from  the  decreasina 
intensity  of  the  metallic  lines  in  the  case  of  those  stars  which  show 
both  series  of  lines. 

Different  substances  are  spectroscopically  visible  through  different 
ranges  of  stellar  temperatures.  The  hydrogen  lines  are  visible  in 
stars  ranging  in  temperature  from  that  of  a-Orionis  to  that  of 
Bellatrix,  whilst  those  of  the  cleveite  gases  do  not  appear  below  the 
temperature  of  a-Cygni.  The  enhanced  lines  of  calcium  appear  at 
temperatures  as  low  as  a-Orionis,  and  persist,  with  reduced  intensity 
to  the  temperature  of  Bellatrixj  those  of  iron  do  not  appear  at  tem- 
peratures lower  than  that  of  a-Cygni,  and  disappear  altogether  at 
the  temperature  of  Bellatrix ;  while  the  enhanced  line  of  magnesium 
appears  at  the  temperature  of  a-Cygni,  and  remains  feebly  visible  at 
the  temperature  of  Bellatrix.  It  follows,  then,  that  the  enhanced 
metallic  lines  may  be  absent  from  a  stellar  spectrum,  either  because  the 
temperature  is  too  low  or  too  high. 

In  the  case  of  those  stars  which  previous  investigations  have 
shown  to  be  cooling,  the  metallic  line  phenomena  are  inverted  The 
enhanced  lines  first  become  visible,  then  the  arc  lines;  but  whereas  the 
enhanced  lines  disappear  at  a  certain  stage  in  the  process  of  cooling  the 
arc  lines  continue  to  become  stronger.  The  lines  of  the  cleveite  gases 
show  a  similar  inversion  on  the  downward  side  of  the  temperature 
curve;  strongly  represented  in  the  hottest  stars,  they  thin  out  very 
rapidly  m  cooling  stars,  and  disappear  before  the  arc  lines  have  begun 
to  show  themselves.  * 

Utilising  the  iron  lines  as  a  method  of  bringing  together  stars  of 
approximately  equal  temperature,  it  is  found  that  at  each  stage  the 
stars  are  divisible  into  two  groups,  which,  in  accordance  with  the 
author  s  previous  work,  correspond  with  increasing  and  decreasing 
temperatures  respectively.    As  determined  in  this  way,  stars  of  increas"! 
ing  temperature  differ  from  those  of  decreasing  temperature  at  the 
same  stage  of  heat :  (1)  in  the  greater  continuous  absorption  in  the 
violet  or  ultra-violet ;  (2)  in  the  generally  greater  intensity  and  breadth 
of  the  raetalhc  lines;  (3)  in  the  smaller  thickness  of  the  hydrogen 
.1 1,  If  ^^^  ^'■^^^^'^  thickness  of  the  helium  lines  at  those  stages 
at  which  they  are  visible.     These  differences  are  all  explained  on  the 
meteoritic  hypothesis.     There  are  stars,  near  and  at  the  top  of  the 
curve,  which  cannot  be  arranged  in  order  of  temperature  by  the  criteria 
referred  to  for  the  reason  that  the  iron  lines  have  disappeared,  and 
the  lines  of  hydrogen  and  cleveite  gases  show  little  variation      The 
arrangement   of    stars   about  the   top  of  the  curve  will  depend  on 
the  conditioning  of  certain  lines,  at  present  of  unknown  origin  ;  the 
necessary  criteria,  therefore,  require  further  investigation 

The  known  facts  with  regard  to  changes  in  the  line  spectrum  of  an 
element  can  be  easily  explained  on  the  hypothesis  of  successive  disso- 
ciations analogous  to  those  observed  in  the  case  of  undoubted  com- 
pounds. Similarly,  the  differences  in  the  lines  representative  of  a 
metal  such  as  iron  in  the  spectra  of  sun-spots,  prominences,  chromo- 
sphere, or  different  stars,  are  explained  by  supposing  that  there  are 
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di£Eerent  molecular  groupings  at  each  stage  of  temperature.  The 
change  from  a  continuous  spectrum  to  one  consisting  of  flutings,  and 
afterwards  to  one  of  lines,  is  now  acknowledged  to  be  due  to  the  exist- 
ence of  different  molecular  combinations.  The  recent  investigations  of 
Humphreys  and  MiJhler  on  the  shifts  produced  in  metallic  lines,  confirm 
the  author's  view  that  the  line  spectrum  of  a  metal  integrates  for  us 
the  vibrations  of  several  sets  of  molecules.  It  is  argued  that  the 
existence  of  "  series  "  of  lines  in  the  spectra  of  some  chemical  elements 
is  another  indication  of  molecular  complexity,  each  series  probably 
representing  the  vibrations  of  similar  molecules.  The  behaviour  of 
the  magnesium  lines  in  stellar  spectra  is  ascribed  by  Schreiner  to 
differences  of  temperature,  in  accordance  with  the  author's  experi- 
mental results  of  1879.  The  experiments  on  the  spectrum  of  mercury 
which  have  been  made  by  Eder  and  Valenta  (Abstr.,  1896,  ii,  2)  have 
revealed  variations  which,  according  to  them,  favour  the  dissociation 
hypothesis. 

On  various  grounds,  the  view  that  the  differences  in  stellar  spectra 
represent  fundamental  differences  of  chemical  composition  is  untenable; 
the  fact  that  many  stars  that  are  widely  separated  in  space  give  iden- 
tical spectra,  indicates  that  they  not  only  contain  the  same  "elements," 
but  that  the  "elements"  exist  in  the  same  proportions  in  all.  On  the 
non-dissociation  hypothesis,  the  action  of  heat  on  the  sun's  chromo- 
sphere could  not  produce  such  a  spectrum  as  that  which  we  know  to  be 
associated  with  hotter  stars,  since  the  relative  proportions  of  different 
vapours  could  not  be  changed  ;  the  only  change  which  can  be  imagined 
to  take  place  on  this  hypothesis,  is  a  reduction  of  intensity  of  all  the 
lines  due  to  reduced  pressure. 

On  the  dissociation  hypothesis,  increased  temperature  would  bring 
about  fundamental  changes  in  the  spectrum,  due  to  molecular  simplifi- 
cations, and  in  this  way  the  effect  of  an  increase  of  temperature  on  the 
sun's  chromosphere,  as  indicated  by  hotter  stars,  can  bo  predicted,  and 
receives  a  simple  and  sufficient  explanation.  The  disappearance  of  the 
enhanced  iron  lines  in  the  hottest  stars,  and  the  simultaneous  intensi- 
fication of  the  lines  of  hydrogen,  helium,  and  an  unknown  gas  X,  bring 
us  face  to  face  with  the  fact  that  iron  is  a  compound  into  the  ultimate 
formation  of  which  one  or  all  of  these  gases  enter.  The  ultimate  mole- 
cules of  the  chemical  elements  discussed  in  this  paper  are  arranged  by 
the  author  in  the  following  order  of  resistance  to  the  effects  of  tem- 
perature :  Gas  X,  helium,  hydrogen,  calcium,  magnesium,  iron. 

The  author  concludes  by  claiming  that  laboratory,  solar,  and  stellar 
evidence  has  more  and  more  demonstrated  the  truth  of  the  dissociation 
hypothesis,  and  that  we  can  now  acknowledge  that  the  phenomena 
of  the  inorganic  world  are  dominated  by  an  evolution  not  less  majestic, 
although  much  more  simple,  than  that  now  universally  accepted  in  the 
case  of  organic  nature.  H.  0. 

Chemical  Constitution  of  the  Stars.  By  Arthur  Schuster 
{Proc.  Roy.  Soc,  1897,  61,  209— 213).— While  agreeing  with  Lockyer's 
general  statement  (see  preceding  abstract)  that  the  chemical  elements 
in  the  stars  are  the  same  as  those  in  the  sun,  the  author  is  not  con- 
vinced that  the  difference  in  the  spectra  of  stars  is  not  due  to  a  real 
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difference  of  constitution.  Some  of  the  stars  which  are  now  in  an 
early  stage  of  development  may  be  forming  through  the  condensation 
of  matter  which  has  been  left  over  by  others ;  and  it  would  not  be 
surprising  if  the  youngest  star  did  not  agree  in  constitution  with  its 
aged  companions.  If  Lockyer's  dissociation  hypothesis  is  correct,  we 
must  look  forward  to  finding  some  trace  of  helium,  or  calcium,  or 
hydrogen  in  the  discharge  taken  from  iron  poles.  Not  till  then  will 
this  hypothesis  be  considered  as  proved.  H.  C. 

Two  New  Galvanic  Cells.  By  H.  Pauling  {Zeit.  Elektrochem., 
1897,  3,  332 — 333). — The  first  cell  described  has  carbon  electrodes  im- 
mersed respectively  in  concentrated  chlorine  water  and  sodium  thio- 
sulphate  solution,  the  liquids  being  separated  by  a  porous  pot  soaked 
in  brine.  The  electromotive  force  fell,  on  short  circuit,  from  0*64  volt 
to  0-47  volt  and  then  remained  constant  for  5  hours,  the  current  passing 
being  0'7  amp.     Sulphur  separates  out  in  the  thiosulphate  solution. 

In  the  second  cell,  the  electrodes  are  iron  and  carbon  respectively, 
and  the  electrolyte  a  concentrated  solution  of  ferric  chloride,  the  re- 
actions which  take  place,  according  to  the  author,  being  SFeClg  =  3FeCl2 
+  3C1  and  Fe  -I-  3C1  ==  FeClg.  The  ferrous  chloride  formed  is  reconverted 
into  ferric  chloride  by  means  of  chlorine  gas.;;  The  electromotive  force 
of  the  cell  is  0-9  volt  and  its  principal  advantages  are  its  freedom  from 
smell  and  cheapness.  A  simple  mode  of  construction  is  described  in 
which  a  constant  flow  of  ferric  chloride  solution  is  maintained  through 
the  cell  so  as  to  ensure  efficient  depolarisation.  T.  E. 

The  Iron-Carbon-Perric  Chloride  Cell.  By  Friedrich  W. 
Kt)sTER  {Zeit.  Elektrocliem.,  1897,  3,  383 — 385). — The  process  oc- 
curring in  the  cell  described  by  Pauling  (see  preceding  abstract)  is 
better  represented  by  the  equation  2Fe"'-hFe  =  3Fe",  the  dashes  in- 
dicating the  number  of  positive  chai-ges  of  electricity. 

Since  the  iron  is  always  contaminated  with  finely  divided  carbon  or 
iron  carbide,  local  galvanic  action  must  occur  of  the  same  kind  as  the 
main  reaction  taking  place  in  the  cell.  That  this  is  the  case  was 
proved  by  an  experiment  in  which  the  iron  plate  lost  1'66  grams  in 
weight,  whereas  the  loss  corresponding  to  the  quantity  of  electricity 
produced  should  have  been  0*31  gram. 

That  the  iron  dissolves  as  ferrous  chloride  and  not  as  ferric  salt  was 
shown  by  immersing  the  iron  plate  in  a  solution  of  sodium  chloride 
and  the  carbon  plate  in  a  solution  of  feriic  chloride.  After  allowing 
the  current  to  pass  for  some  time,  the  solution  in  the  vicinity  of  the 
iron  plate  was  found  to  contain  ferrous  salt  alone  without  a  trace  of 
ferric  iron.  T,_E. 

Determination  of  the  Resistance  of  Galvanic  Cells  with 
small  Polarisation  Capacity.  By  Ernst  Haagn  [Zeit.  Elektrochem., 
1897,  3,  470—471.  See  also  Gordon,  ihid.,  3,  162,  1896  ;  and  Haagn 
Abstr.,  1897,  ii,  393). — If  the  resistances  in  the  arms  of  a  Wheat- 
stone  bridge  are  R^,  R.^,  R.^,  and  ^^  (^3  and  R^  referring  to  the  halves 
of  the  bridge  wire),  and  the  arms  1  and  2  contain  in  addition  capacities 
Cj  and  Cg,  balance  is  obtained  when  RJR2  =  ^J^i  ^-nd  RJR^  =  OJC-j^ 
simultaneously.     The  present  method  is    based  on  this.     The  cell  of 


b  ABSTRACTS   OF  CHEMICAL   PAPERS. 

which  the  resistance  (^j  say)  is  to  be  measured  has  a  capacity  Cj.  The 
measurements  are  made  by  the  telephone  method,  and  in  order  to  get 
a  good  minimum,  the  arm  of  the  bridge  containing  the  comparison  re- 
sistance 7?2  must  also  contain  a  condenser  of  capacity  Co  fulfilling  the 
requirements  of  the  above  equation,  A  suitable  condenser  may  be 
made  by  immersing  two  aluminium  plates  in  sulphuric  acid  of 
maximum  conductivity;  a  current  is  then  passed  between  them  with  an 
E.  M.  F.  of  about  10  volts  for  a  minute,  when  the  aluminium  plates 
become  polarised  so  that  a  smaller  E.  M.  F.  than  10  volts  causes  no 
current  to  pass  in  the  same  direction,  and  this  condition  is  retained 
for  a  considerable  period.  The  capacity  of  the  condenser  is  varied  by 
varying  the  depth  to  which  the  plates  are  immersed  in  the  acid.  In 
order  to  prevent  direct  current  from  the  cell  passing  through  the 
telephone  circuit,  an  air  condenser  is  included  in  it.  The  measurement 
is  made  by  first  adjusting  the  bridge  contact  to  an  approximate 
minimum  of  sound  in  the  telephone,  a  nearer  approximation  is  obtained 
by  adjusting  the  depth  of  immersion  of  the  aluminium  plates,  and  then 
the  final  adjustment  of  the  bridge  contact  is  made.  The  method  is 
applicable  whether  current  is  flowing  through  the  cell  or  not. 

T.  E. 
Theory  of  Accumulators.  By  Fritz  Foersteb  {Zeit.  Elekiro- 
chem.,  1897,  3,  525 — 531). — The  author  discusses  the  rival  theories  of 
the  action  taking  place  in  a  lead  accumulator,  supported  on  the  one  hand 
by  Le  Blanc,  on  the  other  by  Liebenoff  and  Lob  (Abstr.,  1897,  ii,  239, 
300,  394).  According  to  Le  Blanc,  the  lead  peroxide  passes  into  solution, 
during  the  discharge,  in  the  form  of  hydroxyl  ions  and  quadrivalent  lead 
ions,  the  latter  then  give  up  half  their  charge  to  the  anode  and  are 
converted  into  bivalent  lead  ions.  During  the  charging,  salts  of  quadri- 
valent lead  are  formed  at  the  anode  which  are  hydrolysed,  depositing 
lead  peroxide.     According  to  LiebenofP,  solutions  of  lead  salts  contain 

some  PbO.^  ions  which  simply  lose  their  charge  at  the  anode,  being  con- 
verted into  lead  peroxide,  the  reverse  change  occurring  during  discharge. 
The  author  supports  Le  Blanc's  view  on  the  grounds  that  quadrivalent 
lead  ions  really  are  formed  at  the  anode  when  lead  salts  are  electrolysed 
[the  salt  (NH4)2PbClg  may  be  prepared  by  the  electrolysis  of  a  solution 
of  PbClg  and  NH^Cl  at  0°].  Further,  according  to  the  theory,  the  process 
of  discharge  is  not  a  complete  reversal  of  the  charge,  which  explains  the 
fact  that  the  whole  of  the  electrical  energy  used  in  charging  cannot 
be  recovered,  and  finally  reactions  in  which  an  ion  loses  part  of  its 
charge  are  very  numerous ;  a  summary  of  such  reactions  is  given.  On 
the  other  hand,  if  Liebenoff's  theory  is  accepted,  we  should  expect 
solutions  of  zinc  oxide  or  copper  oxide  in  alkalis  to  deposit  peroxides 
in  the  same  way  as  a  solution  of  lead  oxide.  This  difficulty  is  avoided 
by  assuming  the  formation  of  quadrivalent  lead  ions,  because  neither 
zinc  nor  copper  is  capable  of  forming  ions  of  higher  valency  than  two. 

T.  E. 

Influence  of  Manganese  Compounds  on  Lead  Accumulators. 
By  Georg  von  Knorre  {Zeit.  Elektrochem.,  1897,  3,  362 — 364). — A 
freshly  charged  positive  accumulator  plate  placed  in  dilute  sulphuric 
acid  containing  a  little  manganese  sulphate  quickly  oxidises  the  latter 
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to  permanganic  acid.  The  same  result  is  obtained  with  lead  peroxide 
although  more  slowly.  The  formation  of  permanganic  acid  is  also  ob- 
served when  manganese  peroxide  is  deposited  in  any  way  on  the 
accumulator  plate. 

A  negative  accumulator  plate  quickly  decolorises  dilute  sulphuric 
acid  coloured  red  with  permanganate.  Pure  spongy  lead  has  the  same 
effect.  It  follows,  therefore,  that  manganese  compounds  in  lead  ac- 
cumulators merely  serve  to  carry  oxygen  from  the  positive  to  the 
negative  plates,  thereby  discharging  the  cells.  T.  E. 

Depolarisation  of  Mercury  and  Platinum  Electrodes.  By 
Karl  R  Klein  (Ann.  Phys.  Chem.,  1897,  [ii],  62,  259— 279).— The 
size  of  the  polarised  electrode,  as  long  as  this  remains  small  in  com- 
parison with  the  other  electrode,  has  no  influence  on  the  depolarisation. 
The  rate  of  depolarisation  decreases  as  the  time  occupied  by  the  pre- 
ceding polarisation  increases,  moreover,  the  rate  of  depolarisation  in- 
creases with  the  temperature.  The  presence  in  the  electrolyte  of  a  salt, 
the  metallic  radicle  of  which  is  the  same  as  the  metal  of  the  electrodes, 
and  the  acid  radicle  that  of  the  electrolyte,  increases  the  rate  of  de- 
polarisation of  the  cathode.  The  rate  of  depolarisation  of  platinum 
electrodes  is  generally  smaller  than  that  of  mercury  electrodes  in  the 
same  electrolytes.  Anodic  polarisation  disappears  at  a  slower  rate 
than  that  of  the  cathode.  H.  C. 

Temperature  Coefladent  of  the  Potential  of  the^Calomel  Elec- 
trode with  various  Dissolved  Electrolytes.  By  Theodore  W. 
^iGTi.knT>^{Zeit. 2)hysikal.  Chem., 1897, 24, 39 — 54). — The  temperature  co- 
efficient of  a  calomel  electrode  in  the  chain  Hg  I  HgCl  I  MCI  I  HgCl  I  Hg 
was  found  by  Gockel  {Ann.  Phys.  Chem.,  1885,  24,  618),  to  vary  con- 
siderably with  the  salt  employed,  a  result  at  variance  with  theoretical 
deductions.  The  author  therefore  repeated  Gockel's  experiment,  em- 
ploying solutions  of  various  chlorides  at  various  concentrations.  In 
the  case  of  hydrogen  chloride,  the  temperature  coefficient  was 'found 
to  increase  rapidly  with  the  dilution,  and  the  presence  of  small 
quantities  of  impurities  was  shown  to  have  but  little  effect,  the 
coefficient,  moreover,  decreasing  with  rise  of  temperature.  The  varia- 
tions were  found  to  be  due  to  the  formation  of  mercuric  salts, 
Hg2Cl2  =  HgCl2-l-Hg,  and  this  reaction  is  largely  dependent  on  the 
concentration  of  the  dissolved  chloride,  but  is  only  slightly  affected  by 
its  nature.  With  N/10  and  N/100  solutions,  the  effect  is  compara- 
tively unimportant,  and  for  these  the  observed  values  for  the  tempera- 
ture coefficient  are  compared  with  those  calculated  by  aid  of  a  formula 
derived  from  Nernst's  expression  7r  =  ^7'/e().  log.  P/p.  The  natui'e 
of  the  kation  only  affects  the  value  by  changing  the  degree  of  dis- 
sociation, and  the  values  agree  with  the  observed  numbers  very 
satisfactorily  except  in  the  case  of  hydrogen  chloride  and  ammonium 
chloride,  both  of  which  behave  irregularly. 

(Note.) — No  reference  is  made  to  Gockel's  later  paper  (Ann.  Phys. 
C/iem.,  50,  696,  Abstr.,  1894,  ii,  78).  L.  M.  J. 

Currents  with   Polarisable   Electrodes.     By  Ernst   Salomon 
(Zeii.  physikal.  Chem.,  1897,  24,  55 — 80). — In  an  electrolytic  cell,  the 
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current  produced  by  small  electromotive  forces  is  given  by  the  expres- 
sion /=  {E-E')IR  where  E  is  the  E.  M.  F.  and  E'  the  E.  M.  F.,  due  to 
polarisation ;  the  author's  experiments  were  performed  to  prove  that 
the  polarisation  E.  M.;F.  may  be  calculated  by  Nernst's  formula,  Ey  = 
0'058  log.  (cg/cj),  the  ratio  C2lc-y^  being  calculable  from  the  diffusion 
coeflScients,  the  polarising  E.  M.  F.,  and  the  total  concentration  of  the 
ions.  The  experimental  methods  are  described,  diagrams  of  the 
apparatus  being  given  together  with  tables  of  the  calculated  and 
observed  values  for  the  current  strength.  The  first  set  of  tables  for 
silver  salts  show  no  agreement,  and  the  author  finds  this  is  always 
the  case  when  the  solutions  are  quite  neutral.  When,  however,  the 
solutions  are  made  slightly  alkaline  or  ajcid,  the  values  obtained  agree 
well  with  the  calculated  numbers  in  the  case  of  silver  salts,  but  with 
copper  and  lead  salts,  secondary  reactions  render  comparisons  valueless. 
By  reverse  calculation,  it  is  possible  to  determine  the  concentration  of 
the  ions  from  the  current  strength,  and  the  author  in  this  manner 
finds  the  solubility  of  silver  chloride  to  be  81 '4  x  10"''  gram-molecules 
per  litre  [118  x  10"'^  Kohlrausch].  If  silver  electrodes  are  employed 
in  a  potassium  chloride  solution,  no  current  passes  if  the  E.  M,  F.  is 
small ;  on  the  addition  of  silver  nitrate,  the  current  is  very  small 
until  all  the  chloride  has  been  precipitated,  when  it  increases  enormously, 
so  that  this  increase  may  be  used  to  indicate  the  end  point  of  a  titra- 
tion, the  author  finding  the  indication  sensitive  to  l/lOO  c.c.  in  the 
case  of  a  0-7N  solution.  L.  M.  J. 

Dielectric  Constants  of  certain  Frozen  Electrolytes  at  and 
above  the  Temperature  of  Liquid  Air.  By  John  Ambrose  Flem- 
ing and  James  Dewar  {Proc.  Koij.  Soc,  1897,  61,  291) — 316.  Compare 
Abstr.,  1897,  ii,  475). — The  dielectric  constants  at  low  temperatures  of  a 
number  of  frozen  electrolytes  were  determined.  Frozen  electrolytes  at 
low  temperatures  are  capable  of  acting  as  dielectrics  even  in  the  case  of 
those  substances  which  in  the  liquid  state  and  in  aqueous  solutions  have 
relatively  a  very  high  electrolytic  conductivity.  At  temperatures  not  far 
below  their  freezing  points,  these  electrolytes  have  dielectric  constants 
of  large  value,  and  numerically  of  the  order  of  that  of  ice  or  water  at 
0°,  or  in  some  cases  much  larger,  as,  for  example,  with  5  per  cent,  and 
10  per  cent,  solutions  of  sodium  and  potassium  hydroxide.  The 
majority  of  these  high  dielectric  values,  so  far  as  observed,  are  reduced 
to  very  much  lower  values  (near  to  3)  when  the  dielectrics  are  cooled 
to,  and  below,  the  temperature  of  liquid  air.  Certain  aqueous  solu- 
tions of  potassium  hydroxide  retain  their  high  dielectric  values  to 
nearly  the  liquid  air  temperature,  but  give  indications  of  being  reduced 
at  lower  temperatures  to  small  values.  A  5  per  cent,  alcoholic  solu- 
tion of  caustic  potash  behaves  quite  differently  from  the  5  per  cent, 
aqueous  solution,  and  has  a  much  lower  dielectric  constant  at  —185°. 
Frozen  electroyltes  at  very  low  temperatures  have  very  great  insulat- 
ing power,  but  recover  sensible  conductivity  with  great  rapidity  at 
temperatures  far  below  their  melting  points.  It  appears  probable  that 
at  the  absolute  zero  of  temperature  all  electrolytes  become  perfect  non- 
conductors of  electricity  or  have  infinite  resistivity,  and  also  that  it  is 
possible  their  dielectric  constants  may  be  all  reduced  to,  or  represented 
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by,  a  number  near  to  2  or  3  at  that  temperature,  that  of  a  vacuum 
being  taken  as  unity.  H.  C. 

Dielectric  Constants  of  Pure  Ice,  Glycerol,  Nitrobenzene  and 
Ethylenic  Dibromide  at  and  above  the  Temperature  of  Liquid 
Air.  By  John  Ambrose  Fleming  and  James  Dewar  {Froc.  Roy.  Soc, 
1897,  61,  316—330). — The  dielectric  constant  of  pure  ice  at  the  tem- 
perature of  the  melting  point  is  represented  by  a  number  not  far  from 
80,  but  an  enormous  decrease  in  the  constant  takes  place  in  cooling  from 
0°  to  -  185°,  so  that  at  -  185°  the  value  obtained  is  about  2-42.  As  the 
dielectric  constant  of  water  decreases  when  the  temperature  is  raised 
above  4°,  it  follows  that  there  is  unquestionably  some  temperature  at 
which  ice-water  has  a  maximum  value  for  its  dielectric  constant.  Ex- 
periments made  with  ice  from  ordinary  distilled  water  indicate  that 
this  temperature  may,  and  probably  does,  vary  with  the  presence  of 
slight  impurities  in  the  water,  and  with  the  frequency  of  the  electro- 
motive force  reversals. 

The  dielectric  constant  of  glycerol  is  found  to  increase  rapidly  with 
rising  temperature  between  — 185°  and  —52°,  the  resistance  at  the 
same  time  falling. 

Ethylenic  dibromide  presents  a  remarkable  contrast  to  water  or  gly- 
cerol ;  its  dielectric  constant  at  15°  has  a  value  of  about  5,  it  falls  on 
freezing  to  nearly  3,  and  it  continues  nearly  constant  down  to  the 
lowest  temperature  reached,  at  which  it  becomes  2*7.  "When  cooled 
down  after  freezing,  its  resistance  also  remains  exceedingly  high  and 
constant. 

In  the  case  of  nitrobenzene,  the  dielectric  constant,  on  solidification 
at  3°,  falls  somewhat  rapidly  from  the  high  value  of  32  to  a  low  value  of 
between  3  and  4,  and  ultimately  reaches  2 "61  at  -  185°.  The  resist- 
ance remains  practically  constant  and  exceedingly  high  during  the  rise 
of  temperature  from  -  200°  upwards. 

From  the  results,  it  appears  that  water,  glycerol,  ethylic  alcohol  and 
many  other  substances  have  a  maximum  value  for  their  dielectric  con- 
stants at  certain  temperatures.  This  makes  generalisations  such  as 
those  of  Abegg  (Abstr.,  1897,  ii,  240)  who  calculates  the  dielectric 
constant  of  writer  at  the  absolute  zero  as  372,  very  untrustworthy. 

H.  C. 

Dielectric  Properties  of  Liquid  Mixtures,  especially  of  Dilute 
Solutions.  By  James  C.  Philip  {Zeit.  physikal.  Chem.,  1897,  24, 
18 — 38). — The  dielectric  constant  was  determined  for  a  number  of 
liquid  mixtures,  and  the  values  calculated  by  the  mixture  rule,  both 
Gladstone's  and  Lorenz's  formulae  being  employed  with  substitution  of 
^/K  for  the  refractive  index.  In  the  case  of  mixtures  of  benzene  with 
ethylic  ether,  and  of  chloroform  with  carbon  bisulphide,  the  observed 
values  agree  fairly  well  with  the  calculated  numbers,  lying  generally 
between  those  obtained  from  the  two  formulae,  but  with  a  mixture  of 
ether  and  chloroform  no  such  agreement  can  occur,  as  the  constant 
increases  to  a  maximum  greater  than  that  of  either  constituent.  In 
all  these  cases,  the  constants  of  the  two  liquids  are  not  far  removed, 
but  in  those  cases  where  they  differ  considerably,  such  as  ethylic  alcohol 
with   chloroform,   ethylic  ether,  carbon  bisulphide,  or   benzene,  the 
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calculated  values,  except  at  great  dilutions,  are  too  low,  those  obtained 
by  the  Lorenz  formula  being  only  about  one-half  the  actual  values,  the 
Gladstone  formula  giving  far  better  agreement  and  being  subsequently 
employed.  Dilute  solutions  were  then  examined,  and  it  was  found 
that  for  solutions  of  nitrobenzene  in  benzene  the  calculated  and 
observed  values  agree  fairly  well,  and  the  discrepancies  are  attributed 
to  the  formula.  The  dielectric  constant  of  nitrobenzene,  as  calcu- 
lated from  that  of  the  mixture,  is  hence  approximately  constant,  but 
with  solutions  of  alcohols  in  benzene  and  toluene  this  is  no  longer  the 
case,  the  value  of  the  dielectric  constant  of  the  alcohol  falling  as  the 
dilution  increases,  until  a  final  limiting  value  is  reached,  these  values 
being  respectively  :  methylic  alcohol,  16  ;  ethylic  alcohol,  11  ;  propylic 
alcohol,  8*5  ;  and  amylic  alcohol,  6.  The  author  considers  it  probable 
that  these  are  the  values  corresponding  with  the  simple  molecules,  the 
dielectric  constants  obtained  from  the  pure  liquids  being  those  duo  to 
molecular  aggregates.  L.  M.  J. 

ElectroohemicaJ  Method  of  changing  Alternating  into  Direct 
Currenta.  By  Lko  Gbaetz  (Ann.  Phys.  Chem.,  1897,  [ii],  62, 
323 — 327). — An  electrolytic  cell,  one  of  the  electrodes  of  which  is 
composed  of  aluminium,  causes  a  great  decrease  in  the  strength  of  any 
current  sent  through  it  when  the  aluminium  electrode  is  the  anode, 
and  the  separation  of  oxygen  takes  place  on  it,  but  leaves  the  current 
unaffected  when  the  aluminium  is  the  cathode.  If  through  a  series  of 
such  cells  an  alternating  current  is  sent,  and  the  number  of  cells  is  so 
chosen  that  the  anode  polarisation  balances  or  is  greater  than  the 
tension  of  the  current,  the  positive  portion  of  the  current,  for  which 
the  aluminium  would  act  as  anode,  is  checked  and  only  the  negative 
current  passes.  On  this  principle,  a  method  of  converting  an  alterna- 
ting current  into  a  direct  current  is  based.  H.  C. 

Molecular  Conductivity  of  Seilts  in  Dilute  Solution.  By  P. 
JouuiN  {Coinpt.  reml.,  1897,  124,  228— 229).— The  author  supports 
Bouty's  view  that  the  molecular  conductivity  of  certain  salts  is  the 
same  for  infinite  dilution,  by  showing,  in  the  case  of  potassium  chloride, 
that  the  quantity  of  electricity  which  is  transferred  by  one  molecule 
through  the  solution  is  that  which  is  induced  by  the  uniform  field  in 
which  it  is  placed.  H.  C. 

The  Copper  Voltameter.  By  Fritz  Foerster  (Zeit.  Ehktro- 
chem.,  1897,  3,479—482  and  493— 497).— The  author  discusses  the 
errors  of  the  copper  voltameter  and  the  methods  of  avoiding  them,  in 
the  light  of  his  previous  experiments  on  the  electrolysis  of  copper 
sulphate  solutions  (Foerster  and  Seidel,  Abstr.,  1897,  ii,  241).  The 
use  of  a  concentrated  solution  of  copper  sulphate  is  necessary  in  order 
to  prevent  the  deposition  of  the  copper  in  a  powdery  form ;  it  has  the 
disadvantage  that  it  increases  the  concentration  which  may  be  reached 
by  the  cuprous  ions,  but  the  solution  never  becomes  saturated  with  the 
latter  owing  to  their  oxidation  by  the  air.  For  this  reason,  the  quantity 
of  copper  deposited  when  the  solution  is  exposed  to  air  is  too  small, 
especially  with  smaller  current  densities.  This  action  of  the  atmo- 
spheric oxygen  explains  the  fact  that  a  copper  plate  partially  immersed 
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in  an  acidified  solution  of  copper  sulphate  is  most  strongly  acted  on  at 
the  surface  of  the  liquid.  The  addition  of  sulphuric  acid  to  the  copper 
sulphate  solution  diminishes  the  concentration  of  the  cuprous  ions  to 
some  extent,  it  is  of  more  importance,  however,  in  preventing  the 
separation  of  cuprous  oxide  which  takes  place  in  neutral  solutions 
owing  to  the  hydrolysis  of  cuprous  sulphate.  The  deposition  of  cuprous 
oxide  not  only  increases  the  weight  of  the  deposit  on  the  cathode,  but 
produces  inequalities  in  its  conductivity  which  give  rise  to  the  forma- 
tion of  cuprous  ions  where  the  current  density  is  smallest.  Since  the 
presence  of  the  acid  diminishes  the  solubility  of  copper  sulphate,  a 
saturated  solution  of  the  latter  cannot  be  used,  as  this  would  lead 
to  deposition  of  the  salt  on  the  anode,  entailing  a  large  increase  in 
resistance.  A  suitable  solution  is  one  containing  125  grams  of 
CuSO^  +  SHgO,  and  50  grams  of  HgSO^  per  litre.  In  presence  of  air, 
the  strongly  acid  solution  dissolves  no  more  copper  than  one  containing 
little  acid.  Thus  a  normal  solution  of  copper  sulphate,  which  was  also 
normal  with  respect  to  sulphuric  acid,  dissolved  17  milligrams  of 
copper,  whilst  a  solution  containing  1/1000  of  an  equivalent  of  sul- 
phuric acid  dissolved,  under  the  same  circumstances,  15  milligrams. 

In  order  to  measure  very  small  currents,  a  closed  voltameter  is  used 
with  a  solution  containing  1/10  or  1/20  gram  equivalent  of  copper 
sulphate,  and  1  gram  equivalent  of  sulphuric  acid,  a  slow  current  of 
purified  hydrogen  being  passed  through  the  solution  during  the  experi- 
ment. The  quantity  of  cuprous  ions  which  can  be  formed  under  these 
circumstances  is  very  small,  and  their  conversion  into  cupric  ions,  at 
the  anodes,  is  prevented  almost  completely  by  enveloping  the  latter 
in  parchment  paper.  By  comparison  with  a  silver  voltameter,  it  was 
found  that  the  error  in  the  quantity  of  copper  deposited  did  not  exceed 
a  fraction  of  a  milligram,  even  with  a  current  density  of  0'025  ampere 
per  sq.  dm. 

The  maximum  current  density  with  which  an  adherent  deposit  of 
copper  can  be  obtained  is  higher  the  greater  the  concentration  of  the 
copper  sulphate  and  the  more  thoroughly  it  is  stirred  so  as  to  avoid 
local  dilution  near  the  cathode.  With  a  solution  of  copper  sulphate 
and  sulphuric  acid,  both  of  normal  strength,  2  amp6res  per  sq.  dm. 
may  be  safely  employed. 

The  author  finally  discusses  the  possibility  of  using  the  loss  of 
weight  of  the  anode  as  a  measure  of  the  current,  and  concludes  that 
no  advantage  would  be  obtained  by  so  doing.  T.  E. 

Electrolysis  of  Alkali  Bromides  and  Fluorides.  By  Hbineich 
Pauli  {Zeit.  EUUrocliem.,  1897,  3,  474 — 478).— The  author  has  ex- 
tended Oettel's  work  (Abstr  ,  1896,  ii,  517)  on  the  electrolysis  of 
aqueous  solutions  of  chlorides  to  solutions  of  potassium  bromide ;  the 
results  are  very  similar  to  those  obtained  with  potassium  chloride, 
except  that  the  yield  of  potassium  bromate  is  less  than  that  of  chlorate 
under  the  same  circumstances,  owing  to  the  fact  that  the  bromate  is 
reduced  by  nascent  hydrogen,  even  in  alkaline  solution,  and  that 
with  the  bromide,  it  is  not  possible  to  entirely  avoid  the  formation  of 
hypobromite. 

Solutions  of  potassium  fluoride,  when  electrolysed  under  various 
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conditions,  yield  no  evidence  of  the  formation  of  any  oxygen  com- 
pound of  fluorine ;  ozone  is,  however,  always  formed  in  considerable 
quantity.  T.  E. 

Influence  of  Time  on  the  Process  occurring  at  the  Cathode 
in  the  Electrolysis  of  Solutions  of  Copper  Sulphate.  By  Carl 
Ullmann  {Zeit.  Elektroc/tem.f  1897,  3,  516 — 521), — The  solutions  were 
placed  in  a  cylindrical  cell  the  horizontal  end  faces  of  which  consisted 
of  copper  plates  which  served  as  electrodes,  a  constant  current  was 
maintained,  and  the  liquid  disturbed  as  little  as  possible.  When  the 
current  is  allowed  to  pass  through  the  cell,  the  E.  M.  F.  remains  fairly 
constant  for  a  time,  t,  during  which  the  copper  is  deposited  in  the 
compact  form  ;  the  E.  M.  F.  then  rises  suddenly  and  considerably,  the 
deposit  taking  the  form  of  a  loose  brown  or  black  powder  j  and  finally 
hydrogen  gas  is  evolved,  which  disturbs  the  solution,  causing  the 
E.  M.  F.  to  diminish.  The  time,  t,  during  which  compact  copper  is 
deposited  depends  on  the  current  density,  D,  and  on  the  concentration 
of  the  solution,  m,  the  relation  D  Jt/m  —  constant,  representing  the 
author's  experimental  results  with  close  approximation.  Previous 
authors  have  found  that  for  each  concentration  there  is  a  limiting 
current  density  above  which  no  coherent  deposit  can  be  obtained,  but 
the  author  concludes  that  these  observations  are  merely  due  to  the 
fact  that  the  time  during  which  a  coherent  deposit  is  formed  is  too 
short  to  be  observed.  For  example,  Foerster  and  Seidel  (Abstr.,  1897, 
ii,  243)  found  that  in  a  001  normal  solution  of  copper  sulphate  a 
black  deposit  was  obtained  with  04  amp6re  per  sq.  dm.,  even 
though  the  solution  was  stirred ;  under  these  conditions,  the  author 
calculates  that  a  coherent  deposit  would  be  obtained  for  06  second  in 
an  undisturbed  solution,  so  that,  in  order  that  the  coherent  deposit 
should  be  obtained  permanently,  the  stirring  should  suflBce  to  renew 
the  layer  of  solution  adjacent  to  the  cathode  at  least  once  in  0*6 
second.  T.  E. 

Electrolysis  of  Mixtures.  By  Anton  Schrader  (Zeit.  Elektrochem., 
1897,  3,  498—505). — The  distribution  of  the  current  between  two 
salts  in  a  solution  may,  as  Hittorf  showed,  be  determined  by  means  of 
migration  experiments.  Calling  x  the  ratio  in  which  the  current  is 
divided  between  the  two  salts,  we  have  x  —  Z-^n^fZ^n-^^,  where  Z■^^  and  Z^ 
are  the  increments  in  the  concentrations  of  the  anions  at  the  anode 
(in  equivalents)  and  n^  and  n^  their  migration  constants.  With 
potassium  iodide  and  chloride,  the  ratio  of  the  concentrations  of  iodine 
and  chlorine  at  the  anode  is  hardly  changed  by  the  electrolysis  (a 
result  already  obtained  by  Hittorf),  so  that,  since  nj  =  «2  i^  this  case, 
the  current  is  divided  between  the  salts  very  nearly  in  the  ratio  of 
their  concentrations. 

In  sufficiently  dilute  solutions  the  specific  conductivity  k  is  given  by 
the  equation  k  =  A\a^\j^  +  iV^2"2^2'  ''^here  iV^  and  iVg  ^^^  ^^^  concentra- 
tions of  the  salts  in  gram  equivalents  per  litre,  a^  and  a^  their 
dissociation  coefficients  in  the  mixture,  and  X^  and  A.,  their  molecular 
conductivities  at  infinite  dilution.  Further,  the  cui'rent  is  divided 
between  the  salts  in  proportion  to  the  number  of  ions  and  their 
mobilities,  so  that  x  =  N^aiXjI'^^'''"^^-    ^7  paeans  of  these  two  equations 
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and  the  values  of  x,  it  is  therefore  possible  to  calculate  the  dissocia- 
tion coefficients  of  the  salts  in  the  mixture.  Supposing  the  solutions 
to  be  made  vip  by  bringing  together  equal  volumes  of  the  solutions  of 
the  single  salts,  the  dissociation  after  mixing  is  less  than  before.  In 
the  following  table,  the  index  1  refers  to  potassium  iodide. 


N,. 

iV^.. 

NJN,. 

X. 

10«A;. 

After  mixing. 

Before  mixing. 

ai. 

aj. 

«i- 

02- 

0-02595 
0-03442 
0-03074 
0-01992 

0-02571 

0-04748 
0-06176 
0-03720 

1-009 
0-725 
0-498 
0-535 

0-997 
0-704 
0-500 
0-486 

53-5 
86-6 
95-3 
59-8 

0-843 
0-852 
0-847 
0-806 

0-854 
0-877 
0-843 
0-886 

0-903 
0-891 
0-896 
0-911 

0-888 
0-860 
0-854 
0-874 

Mixtures  of  copper  sulphate  and  sulphuric  acid  were  examined  in  the 
same  way ;  the  following  table  contains  the  results  obtained.  The 
index  1  here  refers  to  sulphuric  acid. 


N,. 

iV^. 

Wk. 

After  mixing. 

Before  mixing. 

«!• 

02- 

«i- 

02- 

0-02753 

0-06618 

1-755 

79-5 

0-526 

0-396 

0-577 

0-293 

0-05297 

0-12607 

1-351 

159 

0  493 

0-481 

0-575 

0-281 

0-07217 

0-07135 

4-565 

165-5 

0-537 

0-379 

0-572 

0-291 

0-13753 

0-24899 

1-440 

362 

0-444 

0-542 

0-565 

0-252 

0-19605 

0-34673 

0-920 

502 

0-351 

0-686 

0-557 

0-251 

0-18043 

0-14830 

2-371 

391 

0-435 

0711 

0-559 

0-270 

The  interesting  ease  of  a  mixture  of  acetic  acid  and  silver  acetate 
could  not  be  examined,  because  the  migration  constant  for  acetic  acid 
is  not  constant  in  solutions  of  a  concentration  with  which  it  would  be 
possible  to  work.  The  following  values  were  obtained,  v  being  the 
volume,  in  litres,  in  -which  a  gram-molecule  is  dissolved,  and  n  the 
migration  constant  for  the  anion. 

V     1-267         1-357         1-703         2-077         2-789         3-988 
n     0-362         0-307         0-241         0-212         0-182         0-169 

The  limiting  value  for  infinite  dilution  should  be  0-119. 

From  the  values  of  x  given  above,  it  is  possible  to  calculate  the 
quantity  of  hydrogen  which  should  separate  at  the  cathode  when  a 
solution  of  sulphuric  acid  and  copper  sulphate  is  electrolysed ;  a  part 
of  this,  however,  is  supposed  to  precipitate  copper  from  the  solution. 
The  ratio,  cr,  between  the  latter  part  and  the  whole  quantity  which 
should  separate  out  is  a  function  of  the  current  density.  The  author's 
results  may  be  reproduced  by  an  equation  of  the  form  a-  =  Aj{D  +  B\ 
where  A  and  B  are  constants  and  D  is  the  current  density.  At  a  certain 
limiting  current  density,  o-  becomes  equal  to  unity,  and  at  lower  current 
densities  no  hydrogen  separates.  T.  E. 
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The  Electro-chemical  Equivalent  of  Carbon.  By  Alfred 
CoEHN  {Zeit.  Elehtrochem.,  1897,  3,  424 — 425). — When  carbon  is  em- 
ployed as  the  anode  in  the  electrolysis  of  liquids  which  evolve  oxygen, 
it  is  not  only  mechanically  disintegrated  but  also  chemically  acted 
on,  the  nature  of  the  latter  action  appearing  to  depend  on  the  electro- 
lyte employed.  For  example,  a  current  of  0'12  ampere  is  passed 
through  six  cells  furnished  with  anodes  of  pure  carbon  and  cathodes 
of  platinum,  and  containing  sulphuric  acid  diluted  with  1,  10,  20,  50, 
100,  and  500  volumes  of  water;  after  10  hours,  the  most  concentrated 
solution  is  colourless,  the  most  dilute  dark  brown,  and  the  others  of 
intermediate  shades  of  colour.  At  higher  temperatures,  there  is  less 
mechanical  disintegration  and  the  electrolyte  is  more  strongly  coloured 
than  at  lower  temperatures.  The  mechanical  disintegration  is  incon- 
siderable at  100°  in  a  solution  containing  equal  volumes  of  water  and 
concentrated  sulphuric  acid.  A  determination  of  the  loss  of  weight  of 
a  carefully  purified  carbon  anode  under  these  circumstances  gave  the 
number  3*5  as  the  electrochemical  equivalent  of  carbon,  but  some 
mechanical  loss  had  occurred.  A  further  series  of  determinations 
were  made  at  the  ordinary  temperature  with  sulphuric  acid  diluted 
with  from  10  to  500  times  its  volume  of  water,  the  particles  of  carbon 
lost  mechanically  being  collected  and  their  weight  subtracted  from 
the  total  loss  of  weight  of  the  anodes.  The  electrochemical  equivalent 
thus  determined  varied  from  2*7  to  3'0.  The  number  obtained  is  thus 
independent  of  the  concentration  or  temperature  of  the  acid,  notwith- 
standing the  apparent  difference  in  the  action.  T.  E. 

Volatility  of  Fluorine  Compounds.  By  Louis  Henry  {Rec. 
Trav.  Chim.,  1897, 16,  218— 225).— The  introduction  of  fluorine  in  the 
place  of  part  of  the  hydrogen  of  a  hydrocarbon  appears  to  have  but 
little  influence  on  the  boiling  point  of  the  compounds,  this  being  raised, 
as  a  rule,  some  5°  by  the  substitution  of  1  atom  of  fluorine  for  1  of 
hydrogen.  Benzene  boils  at  80°,  phenylic  fluoride  at  84 — 85°;  toluene 
boils  at  111°  and  monofluorotoluene  at  116°.  If,  however,  fluorine 
is  introduced  into  a  molecule  which  already  contains  several  halogen 
atoms,  the  boiling  point  is  lowered,  notwithstanding  that  the  molecular 
weight  is  increased. 

rCHClg  boils  at    61°  /  CHgClg  boils  at    41° 

\CFCI3  „  24°  tCHFClg  „  14-5° 

JCH2ClBr  „  68°  /CHCVCOCl  „  107° 

tCHFClBr  „  38°  ]  CFCla'COCl  „  75° 

/CHCla'COOH  „  190°  /CHCla'COOEt  „  157° 

tCFCla-COOH  „  162-5°  tCFCVCOOEt  „  130° 

/CHCIg-CONHg  „  233° 

tCFCVC0NH2  „  215° 

Also  the  substitution  of  fluorine  for  hydrogen  in  the  aldehydic 
group  -COH  causes  a  lowering  of  the  boiling  point. 

(  CHg-  COH  boils  at  21°  f  CgH,-  COH  boils  at  49° 


CHg-COF        „       20-8°  ICgHg-COF        „       44° 

JCgHe'COHboilsat  179° 
ICjHe-COF        „       154° 
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The  author  quotes  numerous  examples  to  show  that  the  introduction 
of  chlorine,  in  place  of  hydrogen,  into  compounds  which  already  have 
several  halogen  atoms  in  the  molecule,  always  increases  the  boiling 
point ;  a  similar  effect  is  also  noticed  when  chlorine  is  substituted  for 
the  hydrogen  of  the  aldehyde  group.  J.  J.  S. 

Modified  Form  of  the  EbuUioscope.  By  Harvey  W.  Wiley 
{J.  Amer.  Chem.  Soc,  1896,  18,  1063— 1067).— The  flask  F  is  closed 
by  a  rubber  stopper  carrying 
the  large  thermometer  B  and 
a  tube  leading  to  the  con- 
denser D.  The  vapours  which 
are  given  off  during  ebullition 
are  condensed  in  D  and 
return  to  the  flask  through 
the  tube,  as  indicated  in  the 
figure,  entering  the  flask  be- 
low the  surface  of  the  liquid 
therein.  The  flask  is  heated 
by  a  gas  lamp  and  is  placed 
on  a  circular  disc  of  asbestos 
in  such  a  way  as  to  entirely 
cover  the  hole  in  the  centre 
of  the  asbestos  disc,  which 
is  a  little  smaller  than  the 
bottom  of  the  flask.  The 
whole  apparatus  is  protected 
from  external  influences  of 
temperature  by  the  glass 
cylinder  E,  which  rests  on 
the  asbestos  disc  below  and 
is  covered  with  a  detachable, 
stiff  rubber  cloth  disc  above. 
The  thermometer  C  indicates 
the  temperature  of  the  am- 
bient air  between  F  and  E. 
The  reading  of  the  thermo- 
meter B  should  always  be 
made  at  a  given  temperature 
of  the  ambient  air,  as  in- 
dicated by  C.  H.  C. 

New  Method  of  Deter- 
mining the  Vapour  Pressures  of  Solutions.  By  E.  B.  H. 
Wade  {Proc.  Roy.  Soc,  1897,  61,  285— 287). —  The  apparatus 
employed  in  this  research  was,  in  conception,  similar  to  that  described 
by  Sakurai  (Trans.,  1892,  986),  except  that  it  was  in  duplicate, 
a  divided  steam  supply  passing  through  two  U-tubes  placed  in  parallel. 
The  pressure  on  the  contents  of  the  two  U-tubes,  being  the  same, 
could  be  adjusted  to  any  convenient  value,  and  the  method  of 
thermometry  being  differential,   the   difference    only  of  the  boiling 
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points  of  pure  water  and  of  the  solution  in  their  respective  U-tubes  was 
recorded.  The  substances  examined  were  the  chlorides  and  bromides  of 
potassium  and  sodium,  and  chlorides  of  lithium,  calcium,  and  strontium. 
The  results  were  compared  with  those  calculated  from  the  theory  of 
Arrhenius ;  the  discrepancy  observed  always  exceeds  the  experimental 
error,  except  in  the  case  of  potassium  chloride,  and  is  particularly 
great  in  the  case  of  calcium  chloride.  H.  C. 

Vapour  Pressure  of  a  Substance  compressed  by  a  Gas  that 
it  Dissolves.  By  A.  Ponsot  {Compt.  rend.,  1896,  123,  648—650).— 
From  a  mathematical  consideration  of  the  case  of  a  solvent  which  is 
under  the  pressure  of  a  gas  that  it  dissolves,  the  author  concludes  that 
the  gas  or  the  dissolved  substance  in  the  liquid  decreases  the  vapour 
pressure  of  the  solvent,  whilst,  at  the  same  time,  the  gas  in  the  mixed 
vapour  increases  the  vapour  pressure  of  the  solvent.  The  total  effect 
is,  therefore,  that  the  vapour  pressure  increases  if  the  gas  is  denser  in 
the  gaseous  mixture  than  in  the  liquid  mixture,  and  it  decreases  if  the 
reverse  is  the  case.  H.  C. 

Latent  Heats  of  Vaporisation,  and  the  Law  of  Van  der 
Waals.  By  GBORaES  Darzens  {Compt.  rend.,  1897,  124,  610  —  612). 
—According  to  Van  der  Waals?,  Mk/Tc=JlT/Tc),  where  M  is  the 
molecular  weight,  X.  the  latent  heat  of  vaporisation  at  the  absolute 
temperature  T,  Tc  is  the  absolute  critical  temperature  and  /  is  a 
function  which  is  the  same  for  all  substances.  The  author  transforms 
this  into  M\'T=  F{T/Tc),  in  which  the  first  term  is  independent  of 
the  critical  temperature,  and  then  plots  values  of  i/X/ 1' against  those 
of  T/Te  for  different  substances.  All  the  curves  y  =  F{x)  are  of 
similar  character  ;  for  low  values  of  a:=  TjTe  they  are  slightly  concave 
towards  the  y  axis,  then  at  about  TjTe^OlbO  there  is  a  point  of 
inflexion,  and  the  convex  side  is  turned  towards  the  y  axis.  No  exact 
coincidence  is  obtained,  the  differences  becoming  more  marked  as  the 
values  of  TJTc  decrease,  and  being  probably  partly  duo  to  errors  in 
the  determination  of  Tc,  and  to  molecular  association  at  low  tem- 
perature?. H.  C. 

Preliminary  Experiments  in  the  Determination  of  Vapour 
Density  at  Extremely  High  Temperatures.  By  Victor  Meyer 
and  Max  von  Recklinghausen  {Ber.,  1897,  30,  1926— 1935).— The 
authors  describe  in  detail  the  observations  they  have  made  in  attempt- 
ing to  prepare  a  form  of  apparatus  suitable  for  the  determination  of 
vapour  densities  at  temperatures  above  2000°.  The  material  which 
resists  most  successfully  the  influence  of  these  elevated  temperatures  is 
a  commercial  magnesia  prepared  from  a  magnesite  occurring  at  Veitsch 
in  Steyermark  ;  this  crude  magnesia,  on  analysis,  gave 

MgO.  CaO.  MnO.  FejjOj.  Al^O,.  SiO^ 

88-2  0-9  0-6  7-1  0-8  24 

When  this  substance  is  powdered,  and  converted  into  a  paste  with  a 
cold,  saturated  solution  of  magnesium  chloride,  it  becomes  quite  hard 
at  the  ordinaiy  temperature  after  an  interval  of  1 — 2  days,  the  same 
effect  being  produced  by  exposure  to  a  temperature  of  120 — 150° 
during  1  hour.  The  oxychloride  formed  is  completely  decomposed 
and  all  the  chlorine  eliminated  in  the  subsequent  ignition. 

Directions  are  given  in  the  paper   for    preparing  suitable  vessels 
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from  this  material,  but  unfortunately,  although  vapour  density  flasks 
capable  of  resisting  temperatures  far  above  the  melting  point  of 
platinum  were  obtained,  it  was  not  found  possible  to  render  them 
absolutely  impervious  to  gases,  although  small  pieces  Avere  burnt 
absolutely  gas-tight.  It  is,  however,  hoped  that  this  end  may  shortly 
be  attained.  M.  O.  F. 

Velocity  of  Solidification.  By  Jacob  Friedlander  and  Gustav 
Tammann  (Zeit.  physikal.  Chem.,  1897,  24,  152 — 159). — Tammann  has 
previously  shown  (Abstr.,  1897,  ii,  444)  that  the  velocity  of  solidifica- 
tion increases  with  the  overcooling  until  a  constant  value  is  reached. 
The  cause  of  the  initial  increase  is  probably  due  to  differences  in  the 
disposition  of  the  crystals  and  imperfect  purity  of  the  liquid,  so  that 
at  first,  with  slight  overcooling,  the  crystals  are  purer  than  the  mother 
liquor,  but  when  the  maximum  value  is  reached,  solidification  causes  no 
change  in  concentration.  Experiments  were  made  with  benzophenone, 
azobenzene,  hydrocinnamic  acid,  diphenylamine,  salol,  benzoic  anhy- 
dride and  guaiacol,  and  curves  showing  the  dependence  of  velocity 
on  overcooling  are  given.  For  salol,  the  velocity  is  very  small  at  all 
degrees  of  overcooling,  but  for  all  the  other  compounds  it  rapidly 
increases,  and  reaches  a  final  constant  value  which  differs  very 
greatly  for  the  different  compounds,  varying  as  it  does  from  570  for 
azobenzene  to  6  for  guaiacol.  L.  M.  J. 

Method  Pursued  in  Accurate  Cryoscopic  Determinations. 
ByFRANgoisM.  Raoult  (Cow^j^.  rend.,  1897,  124,  851— 854).— The 
author  details  the  precautions  which  must  be  taken  in  carrying  out 
accurate  cryoscopic  measurements  (compare  Abstr.,  1896,  ii,  11,  88, 
and  362).  He  claims  to  have  attained  to  an  accuracy  of  0*0005°  in 
this  work.  H.  0. 

Elevation  of  the  Freezing  Point  in  Benzene  Solutions.     By 

RozsA  MiHALY  {Zeit.  physikal.  Chem.,  1897,  24,  13— 17).— When 
water  is  added  to  a  solution  of  ethylic  alcohol  in  benzene,  the  freezing 
point  is  raised,  the  elevation  continuing  until  the  water  added  reaches 
a  very  high  percentage.  Experiments  were  made  with  a  solution 
containing  originally  about  23  per  cent,  of  alcohol,  with  freezing  point 
1*74°,  which  leads  to  the  value  4*83  for  the  association  factor  of  the 
alcohol.  A  curve  gives  the  effect  produced  on  the  freezing  point  by 
adding  water,  and  exhibits  a  sharp  bend  at  the  point  corresponding 
with  SCgHj'OHjHgO,  but  owing  to  the  high  association  factor  of  the 
alcohol,  the  formation  of  this  compound  should  not  cause  an  elevation 
of  the  freezing  point.  Calculations  of  the  freezing  point  on  the  assump- 
tion that  the  compound  902H5'OH,3H20  is  formed  are,  however,  found 
to  agree  satisfactorily  with  the  observed  numbers.  Similar  effects  are 
obtained  on  adding  water  to  solutions  of  phenol  and  acetic  acid  in 
benzene.  L.  M.  J. 

Surface  Tension  of  Water  and  of  Dilute  Aqueous  Solutions. 
By  N.  Ernest  Dorsey  {Chem.  News,  1897,  76,  22).— The  author  has 
applied  the  method  of  ripples  ;  these  being  produced  by  a  fork,  at  a 
frequency  of  62-87  double  vibrations  per  second,  on  the  water  or  solu- 
tions in  a   porcelain  tray  1x12x14  inches ;    the  wave-length  was 

VOL.  Lxxiv.  ii.  2 


18  ABSTRACTS   OF    CHEMICAL    PAPEKS. 

measured  with  a  telescope,  and  the  waves  observed  by  Foucault's 
method.  The  water  was  distilled  from  chromic  acid  and  alkaline  per- 
manganate, and  the  solutions  varied  in  concentration  from  0  05  normal 
to  normal.  The  value  found  for  water  is  T=  75 "98  dynes  per  c.c.  at  0°, 
and  the  values  for  dilute  aqueous  solution  are  linear  functions  of  the 
concentration,  and  may  be  written  T^  =  T^  +  kC,  where  T^  =  surface  ten- 
sion of  the  solution,  7\p  surface  tension  of  the  water  at  the  same 
temperature,  k  a  constant,  and  C  the  concentration  in  gram-molecules 
per  litre.  The -author's  values  for  k  are  as  follows:  NaCl,  1'53; 
KCl,  2-23 ;  ^NajCOj,  2-00 ;  IKjCO,,  1 77;  ZnSO^,  1-86.       D.  A.  L. 

Absorption  of  Nitrous  Oxide  in  Aqueous  Solutions  of 
various  Dissociated  Compounds.  By  Waltiier  Roth  {Zeit.  phyai- 
kal.  Chem.,  1897,  24,  114 — 151). — From  Gordon's  experiments  (Abstr., 
1896,  ii,  154)  on  the  solubility  of  nitrous  oxide  in  various  solutions, 
an  empirical  equation  was  obtained  for  the  lowering  of  the  absorption 
coefficient,  namely,  a  — aj/JiJ  =  (constant),  where  M  is  the  number  of 
gram-molecules  of  dissolved  substance  in  unit  volume  of  solution, that  is, 
the  lowering  of  the  absorption  coefficient  is  proportional  to  the  number 
of  salt  molecules  per  square  centimetre.  As  this  law  was  not  deduced 
theoretically,  the  author  examined  the  conditions  of  equilibrium  in  the 
system  and  infers  that  the  molecular  concentration  of  the  gas  must  be 
the  same  in  pure  water  as  in  dilute  solutions  of  a  salt  or  indifferent 
compound,  the  assumptions  involved  being  that  there  is  no  chemical 
action  and  that  the  molecular  weight  of  the  gas  remains  unaltered. 
In  order  to  test  the  validity  of  this  deduction,  the  author  determined 
the  absorption  coefficient  of  nitrous  oxide  in  pure  water  and  in  solu- 
tions of  carbamide,  glycerol,  oxalic  acid,  phosphoric  acid,  and  sodium 
chloride  at  various  concentrations  and  at  numerous  temperatures 
varying  from  4°  to  25°.  From  the  experimental  results,  an  expression 
for  the  absorption  coefficient  of  the  form  a-bt-  ct^  is  calculated  and 
the  values  subsequently  employed  are  derived  from  this  expression. 
These  and  the  density  of  the  solutions  give  the  ratio  c/c^  of  the  mole- 
cular concentrations  of  the  gas  in  water  and  the  solution.  For 
carbamide,  this  ratio  is  equal  to  unity,  the  difference  being  irregular 
and  only  reaching  1  per  cent.,  so  that  the  law  is  valid.  For  glycerol, 
however,  the  ratio  increases  with  the  concentration  and  varies  with 
the  temperature,  but  as  the  cryoscopic  behaviour  of  glycerol  is  also 
abnormal,  the  author  considers  it  probable  that,  in  more  dilute  solutions, 
the  law  would  be  obeyed.  For  oxalic  acid  solutions  up  to  3'7  per  cent., 
the  law  is  also  valid,  but  for  phosphoric  acid  and  sodium  chloride,  it 
certainly  does  not  hold  good,  even  when  the  solutions  are  extremely 
dilute.  The  expression  a  -  aJAfi  in  these  cases  gives  a  constant,  but 
with  the  glycerol  solutions  greater  constancy  is  obtained  for  the 
expression  a  -aJM.  L.  M.  J. 

(Note.) — It  may  be  noticed  that  the  decrease  of  the  absorption  co- 
efficient of  the  nitrous  oxide  is  not  in  accord  with  Winkler's  generali- 
sation (Abstr.,  1892,  556).  L.  M.  J. 

Decomposition  of  Salts  by  Water.  By  Joseph  Guinchant 
{Bull.  Soc.  Chim.,  1896,  [iii],  15,  555— 560).— Salts  of  a  strong  acid 
and  a  weak  base  are  decomposed  by  water,  a  basic  salt  being  precipi- 
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tated,  and  the  solution  containing  free  acid  and  a  residual  salt,  which 
may  be  either  the  normal  or  the  basic  salt.  In  the  case  of  mercuric 
sulphate,  if  a  complete  decomposition  of  the  normal  salt  into  free  acid 
and  basic  sulphate  occurred  under  the  influence  of  water,  dissolution  of 
the  basic  sulphate  in  dilute  sulphuric  acid,  in  which  it  might  be  ex- 
pected to  dissolve  unchanged,  would  cause  a  depression  of  the  freezing 
point  of  the  acid  solution.  If  the  normal  salt  is  only  partially  decom- 
posed by  water,  and  unchanged  normal  salt  remains  in  the  solution, 
dissolution  of  the  basic  sulphate  in  dilute  sulphuric  acid,  with  a  portion 
of  which  it  would  combine,  would  raise  the  freezing  point  of  the  acid. 
The  one  effect  actually  produced  is  the  one  last  mentioned,  and  as,  more- 
over, the  cryoscopic  behaviour  of  the  normal  sulphate  in  dilute  sul- 
phuric acid  is  in  keeping  with  the  view  that  the  mercuric  sulphate 
dissolves  unchanged,  it  appears  that  the  decomposition  of  this  salt  by 
water  is  only  a  partial  one.  H.  C. 

Dissociation  in  Solutions.  By  Walter  S.  Hendrixson  (Zeit. 
anorg.  Chem.,  1896,  13,  73 — 80). — The  distribution  of  a  solid  between 
two  non-miscible  solvents  was  studied,  in  the  case  of  benzoic  acid,  with 
mixtures  of  water  and  benzene,  and  of  water  and  chloroform,  and  in 
the  case  of  salicylic  acid  with  the  same  solvents.  The  author,  apply- 
ing Nernst's  law  (Abstr.,  1891,  1148),  obtains  the  dissociation  co- 
efficient of  the  double  molecules  into  simple  molecules  in  benzene  and 
chloroform,  from  which  the  heat  of  dissociation  of  the  double  molecules 
can  be  calculated.  Although  the  results  are  only  approximate,  it 
appears  that  the  heat  of  dissociation  is  in  both  cases  fairly  large. 

H.  C. 

Velocity  of  Oxidation  of  Gases  by  Liquids.  By  Victor  Meyer 
and  Ernst  Saam  {Ber.,  1897,  30,  1935— 1940).— The  authors  show 
that  the  absorption  of  hydrogen,  carbonic  oxide,  and  methane  by  solu- 
tions of  potassium  permanganate  proceeds  with  uniform  speed.  The 
hydrocarbon  is  oxidised  much  less  rapidly  than  hydrogen,  and  the 
speed  of  absorption  diminishes  in  ascending  the  homologous  series, 
propane  and.  isobutane  scarcely  undergoing  perceptible  oxidation  when 
agitated  with  a  5  per  cent,  solution  of  potassium  permanganate  during 
an  hour. 

Experiments  were  also  performed  with  silver  nitrate  and  silver  oxide, 
but  the  results  obtained  with  hydrogen  exhibited  less  uniformity  than 
in  the  case  of  potassium  permanganate.  M.  0.  F. 

Chemical  Equilibrium  between  Ethylic  Alcohol  and  Sul- 
phuric Acid.  By  Arthur  Zaitschek  {Zeit.  physihal.  Chem.,  1897, 
24,  1 — 12). — By  the  mutual  action  of  sulphuric  acid  and  ethylic  alcohol, 
or  of  the  equivalent  quantities  of  water  and  ethylic  hydrogen  sulphate, 
the  same  final  state  is  reached,  the  action  being  reversible.  The 
author  has  investigated,  in  solutions  of  various  dilutions,  the  equili- 
brium constant  for  the  bimolecular  reaction  02ll5'OH-|-H2S04  ^ 
CgHg'HSO^  +  HgO.  The  results  do  not  give  a  constant  value  for  k  if 
the  sulphuric  acid  be  calculated  as  HgSO^,  but  satisfactory  constancy 
is  obtained  if  it  be  calculated  for  HgSOg,  so  that  the  author  considers 
the  sulphuric  acid  in  aqueous  solution  to  be  present  as  the  ortho-acid, 
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and  no  evidence  is  obtained  of  the  existence  of  any  higher  hydrates. 
This  apparently  leads  to  the  equation  H^SOg  +  C2Hg'  OH^CjHr/IISO^  + 
SHjO,  that  is,  the  decomposition  of  the  sulphate  is  quadrimolecular, 
but  the  author  considers  the  reaction  to  be  really  bimolecular,  the 
sulphuric  acid  produced  immediately  forming  the  ortho-acid.  In  the 
presence  of  excess  of  acid,  the  mass  law  apparently  does  not  hold, 
owing  to  the  too  rapid  increase  of  velocity  of  the  sulphate  formation. 
No  evidence  of  the  formation  of  hydrates  of  either  ethylic  alcohol  or 
of  ethylic  hydrogen  sulphate  was  obtained.  L.  M.  J. 

Velocity  of  formation  of  Azo-dyes.  II.  ByHEiNRiciiGoLDscHMiDT 
and  Fritz  Buss  {Ber.,  18D7,  30,  2075— 2093).— The  equation  given  in 
the  former  paper  (compare  Goldschmidt  and  Merz,  Abstr.,  1897,  i,  278) 
represents  the  velocity  of  reaction  between  equivalent  quantities  of 
dimethylaniline  hydrochloride  and  diazobenzenosulphonic  acid  in  the 
presence  of  excess  of  hydrochloric  acid  ;  it  also  applies  to  diethylaniline, 
but  in  this  case  the  velocity  is  somewhat  smaller.  By  using  salts  of 
other  acids,  such,  for  instance,  as  trichloracetic  acid,  the  value  of  the 
constant  becomes  larger,  although  the  dissociation  constant  of  the  acid 
is  smaller.  By  the  use  of  a  weaker  acid,  such  as  acetic,  chloracetic, 
or  dichloracetic  acid,  a  further  complication  arises,  since  the  dissocia- 
tion does  not  remain  constant,  but  varies  owing  to  the  hydrolysis  of 
the  salt  by  the  excess  of  acid  present ;  in  order  to  avoid  this,  a  large 
excess  of  the  weaker  acid  is  necessary,  but  since  the  excess  of  acid  has 
an  influence  on  the  velocity  of  reaction,  the  constants  derived  from  the 
equations  are  not  the  true  constants  of  velocity  ;  in  the  case  of  strong 
acids,  the  product  must  be  multiplied  by  the  hydrolytic  constant  of  the 
acid,  and  with  weaker  acids  it  must  be  multiplied  by  the  hydrolytic 
constant  and  divided  by  the  affinity  constant.  In  this  way,  then,  the 
affinity  constants  of  the  acids  can  also  bo  determined,  and  the  authors' 
figures  in  this  respect  correspond  closely  with  those  given  by  Ostwald. 

J.  F.  T. 

An  Improved  Pyknometer.  By  Edward  R.  Squibb  (/.  Amer. 
CJieni.  Soc,  1897,  19,  111 — 112). — The  author  has  devised  a  specific 
gravity  bottle  which  may  be  used  at  any  temperature  between  0°  and 
26°.  The  construction  is  that  of  the  ordinary  specific  gravity  bottle, 
but  the  stopper  consists  of  a  gi'aduated  stem  with  a  safety  reservoir  at 
the  top,  the  stem  being  ground  into  the  bottle.  The  reservoir  is  closed 
by  a  stopper.  L.  de  K. 


Inorganic  Chemistry. 


Critical  Constants  of  Hydrogen  Chloride,  Phosphide,  and 
Sulphide.  By  Anatole  Leduc  and  P.  Sacerdote  {Comj^t.  rend.,  1897, 
125,  397 — 398). — The  trihydrogen  phosphide  was  prepared  from  a 
solution  of  cuprosodiphosphonium  chloride,  the  hydrogen  sulphide  by 
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the  action  of  hydrochloric  acid  on  antimony  sulphide.  The  following 
results  were  obtained  : 

Critical  Critical 

temperature.  pressure. 

Hydrogen  chloride 52°  83  atmos. 

Hydrogen  phosphide  52 '8  64       , , 

Hydrogen  sulphide    100  90       „ 

The  results  agree  somewhat  closely  with  those  obtained  by  Dewar  in 
the  case  of  the  chloride  and  sulphide,  and  also  agree  fairly  well,  so 
far  as  temperature  is  concerned,'  with  the  results  of  Vincent  and 
Chappuis  for  the  chloride,  and  of  Olzewski  for  the  sulphide,  although 
there  are  considerable  differences  in  the  pressures.  C.  H.  B 

Hypoiodous  Acid  and  Hypoiodites.  By  Egbert  L.  Taylor 
{Chem.  News,  1897,  76,  17—20,  27— 29).— Schonbein  found  that 
ammonia  decolorised  an  aqueous  solution  of  iodine,  yielding  a  liquid 
that  bleached  indigo  and  gave  a  blue  colour  with  starch  ;  the  author 
confirms  this  statement  and  shows  that  similar  solutions  may  be  pro- 
duced with  potash,  soda,  lime-water,  and  barium  hydroxide.  The 
bleaching  strength  of  such  solutions,  ascertained  by  titration  with 
standard  indigo-carmine,  corresponds  with  the  amount  of  iodine 
present,  which  amounts  to  about  1  per  5000 ;  stronger  solutions  may, 
however,  be  prepared  by  using  some  precipitated  iodine  with  the  iodine 
water.  These  solutions  decompose  in  a  few  hours  at  ordinary  tem- 
peratures, and  in  a  few  minutes  when  boiled,  with  the  production  of 
the  iodide  and  iodate.  Acids  decompose  them  with  the  liberation  first 
of  hydriodic  and  hypoiodous  or  iodic  acids,  which  at  once  react  so  that 
free  iodine  and  water  are  obtained.  With  silver  nitrate,  the  solutions 
yield  a  dark  buff  precipitate  of  the  hypoiodite  mixed  with  hydroxide 
and  iodide;  with  a  cobalt  solution,  a  black  precipitate  on  standing; 
with  a  manganous  salt,  a  dark  brown  precipitate  immediately ;  with 
lead  salts,  a  precipitate  containing  brown  lead  peroxide,  and  with  hy- 
drogen peroxide,  an  immediate  and  copious  evolution  of  oxygen.  The 
author  has  also  obtained  such  solutions  by  Lunge  and  Schoch's  method 
of  triturating  iodine,  lime,  and  water  together,  and  attributes  their 
failure  to  delay  in  testing  these  solutions  or  to  their  having  been 
heated.  Moreover,  solutions  obtained  by  shaking  mercuric  oxide  with 
iodine  water  are  observed  to  have  a  feeble  bleaching  action,  and  on 
the  addition  of  a  drop  of  alkali,  immediately  become  as  active  as 
the  hypoiodite  solutions  just  referred  to,  which  they  then  resemble 
in  all  other  respects.  These  solutions  of  free  hypoiodous  acid  can  be 
also  made  stronger  if  iodine  is  suspended  in  the  iodine  water ;  they 
can  also  be  obtained  by  shaking  iodine  water  with  silver  salts ;  in  the 
latter  case,  however,  they  are  very  unstable,  whilst  when  made  by  the 
use  of  mei  curie  oxide  they  are  more  stable  than  the  hypoiodite  solu- 
tions. The  free  acid  decomposes  into  hydriodic  and  iodic  acids,  which 
react  and  yield  free  iodine  and  water ;  it  does  not  turn  starch  blue 
until  after  exposure  to  the  air,  but  with  silver  nitrate  it  gives  a  pre- 
cipitate consisting  of  the  iodide,  and  iodate  after  boiling. 

D.  A.  L. 
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Formation  of  Active  Oxygen.  By  W.  P.  Jorissen  (Ber., 
1897,  30,  1951—1953.  Compare  Engler  and  Wild,  Abstr.,  1897,  ii, 
402). — The  author  considers  that  the  mechanism  of  oxidation  by 
oxygen  gas,  in  which  a  quantity  of  active  oxygen  equal  to  that  con- 
cerned in  the  primary  oxidation  is  produced,  is  not  necessarily  the 
same  in  all  cases.  The  primary  formation  of  a  peroxide  frequently  affords 
the  most  simple  explanation ;  whilst,  on  the  other  hand,  cases  may  arise 
accompanied  by  electrical  phenomena  or  by  anomalies  in  the  velocity 
of  change  which  are  best  explained  by  van't  HofE's  assumption  of  the 
dissociation  of  the  oxygen  molecule  into  oppositely  charged  ions  (com- 
pare Jorissen  Abstr.,  1897,  ii,  253and  487).  T.  E. 

Reduction  of  Concentrated  Sulphuric  Acid  by  Copper.  By 
Charles  Baskerville  {J.  Amer.  Chem.  Soc,  1896,  18,  942 — 947. 
Compare  Abstr.,  1896,  ii,  474). — The  author  has  repeated  some  of  his 
former  experiments,  and  now  states  that  concentrated  sulphuric  acid 
(1*84)  is  reduced  by  copper  when  air  is  absent  and  at  temperatures  far 
below  86°,  in  fact,  at  ordinary  atmospheric  temperatures,  with  the 
formation  of  copper  sulphate,  cuprous  sulphide,  and  sulphurous  anhy- 
dride. The  author  also  adheres  to  his  previous  statement  that  copper 
reduces  concentrated  sulphuric  acid  at  0°  (compare  Andrews,  Abstr., 
1897,  ii,  22).  J.  J.  S. 

Conversion    of   Nitrosohydroxylamines  into    Hjrponitrous 

Acid.     By  Arthur  R.  Hantzsch  {Ber.,  1897,  30,  2356—2358).— 

Hyponitrous  acid  is  formed  by  the  direct  action  of  nitrous  acid  on 

hydroxylamine  in  solution  in  methylic  alcohol.     It  is  also  produced 

when  dimethylnitrosohydroxycarbamide,  NMe2*C0*N(0H)*N0,  which 

may  also  be  regarded  as  isonitraminecarbamide,  NMeg'  CO'N202H,  is 

treated  with  alkalis  at  0°.     From  this  it  would  appear  probable  that 

nitrosohydroxylamine   and    hyponitrous   acid    are   tautomeric.      The 

parallel  formation  of  nitramide,  NgOjHg,  from  potassium  nitrocarba- 

mate,  KO'CO'NgO^K,  points  to  the  probability  that  nitramide  and 

hyponitrous  acid  are  in  reality  stereoisomeric  diazohydrates, 

HO-N  HO-N 

II  II 

N-OH  HO-N 

A.  H. 

Action  of  Arsenious  Acid  on  Metallic  Oxides,  Oxychlorides, 
and  Amidochlorides.  By  C.  Reichard  {Ber.,  1897,  30, 1913—1916. 
Compare  Abstr.,  1894,  ii,  350). — The  author  has  studied  the  behaviour 
of  the  oxides  of  copper,  mercury,  silver,  nickel,  cobalt,  tin,  chromium, 
manganese,  and  bismuth, copper  oxychlorides,  and  the  mercury  ammonio- 
chlorides  towards  solutions  of  arsenious  oxide  in  water,  soda,  and 
ammonia.  The  observations,  mainly  qualitative,  are  embodied  in  a 
lengthy  table,  which  does  not  admit  of  compression.  M.  0.  F. 

Characteristics  of  Flames.  By  Nicolae  Teclu  {J.  p\  CJiem. 
1897,  56,  178— 180).— Him  {Ann.  chim.phjs.,  30,  319)  has  stated  his 
inability  to  demonstrate  optically  the  presence  of  particles  of  carbon 
in  an  ordinary  gas  flame,  and  concluded  that  at  a  high  temperature 
these  particles  are  transparent. 
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The  author  finds  that  when  the  shadows  of  a  yellow  and  blue  gas 
flame,  a  candle  flame,  and  the  flame  from  a  petroleum  lamp  are  thrown 
on  to  a  screen  and  photographed,  no  difference  is  noticed  in  the  case 
of  the  two  gas  flames,  but  a  slight  darkening  in  the  shadow  of  the 
candle  flame  is  observed,  and  a  very  marked  one  in  the  case  of  the 
petroleum  flame. 

The  difficulty  in  obtaining  the  shadow  of  the  particles  in  an  ordinary 
luminous  gas  flame  is  due  to  their  exceeding  fineness.  If,  however, 
twelve  fish-tail  burners  are  placed  one  behind  the  other  and  lit  up  by 
an  electric  lamp,  the  darkening  in  their  shadow  is  very  pronounced. 
This  cannot  be  caused  by  gases  or  vapours,  because  a  layer  of  gas  of 
the  same  thickness  as  the  twelve  fish-tail  burner  flame  gave  no  shadow 
at  all.  A.  W.  C. 

Note  by  Editor. — Soret  {Phil.  Mag.,  1875,  p.  50),  and  Burch 
(Abstr.,  1885,  466)  have  incontestably  proved  that  the  flame  of  a 
candle  contains  solid  particles. 

Preparation  and  Properties  of  Potassium  Percarbonate.  By 
Arthur  von  Hansen  [Zeit.  EleMrochem.,  1897,  3,  445 — 448.  See 
Constam  and  von  Hansen,  Abstr.,  1897,  ii,  550). — The  influence  of 
small  variations  of  temperature  on  the  yield  of  potassium  percarbonate 
is  not  very  marked,  if  the  specific  gravity  of  the  solution  of  potassium 
carbonate  surrounding  the  anode  is  not  allowed  to  fall  below  1*52. 
Under  these  circumstances,  the  temperature  may  rise  as  high  as  0° 
without  sensibly  affecting  the  yield.  If  the  concentration  falls,  how- 
ever, even  a  little  below  saturation,  the  yield  of  solid  percarbonate 
suffers  considerably,  owing  to  the  great  solubility  of  the  salt  in  more 
dilute  solutions  of  potassium  carbonate.  High  current  density  at  the 
anode  is  also  essential ;  with  0  5  to  2  amperes  per  sq.  dcm.,  the  product 
contains  from  25  to  55  per  cent,  of  percarbonate,  whilst  with  30  to  60 
amperes  per  sq.  dcm.  it  contained  85  to  95  per  cent.  The  best  results 
are  therefore  obtained  by  allowing  a  saturated  solution  of  potassium 
carbonate  to  flow  slowly  into  the  anode  compartment  of  the  electrolytic 
cell  at  the  bottom  ;  the  solution  which  has  already  undergone  electro- 
lysis, and  in  which  the  solid  percarbonate  remains  suspended,  floats  on 
this  and  is  slowly  expelled  from  the  cell,  carrying  with  it  the  percar- 
bonate ;  this  is  collected  and  dried  on  a  porous  plate  in  a  current  of 
dry  air,  which  is  finally  warmed  to  about  40°.  The  yield  of  87  to  93 
per  cent,  salt  is  from  2*2  to  2*4  grams  per  amp6re  hour. 

The  salt  is  more  stable  than  was  at  first  supposed.  When  dry,  it  is 
only  slowly  decomposed  at  100°,  a  temperature  of  200°  to  300°  being 
required  for  its  rapid  decomposition.  An  aqueous  solution  decomposes 
slowly  at  the  ordinary  temperature,  but  rapidly  at  45°.  Completely 
dry  potassium  percarbonate  may  be  preserved  without  undergoing 
appreciable  change,  but  when  moist  it  suffers  somewhat  rapid  decom- 
position. It  is  very  little  soluble  in  alcohol,  but  extremely  soluble  in 
water,  from  which  it  cannot  be  recrystallised.  It  may,  however,  be 
purified  by  digestion  at  -  5°  to  -  10°  with  a  concentrated  solution  of 
caustic  potash  ;  this  dissolves  the  bicarbonate,  and  the  remaining  solid, 
after  filtration  and  washing  with  alcohol,  contains  95  to  99  per  cent, 
of  potassium  percarbonate.  •  T.  E. 
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Influence  exercised  by  Ferric  Oxide  on  the  Formation  of 
Sodium  Sulphate  from  Sulphurous  Anhydride,  Air,  and 
Sodium  Chloride.  By  Jean  Krutwig  {Rec.  Trav.  Chim.,  1897,  16, 
173 — 180). — Iron  pyrites  was  iiaely  divided  and  thoroughly  dried,  and 
then  mixed  with  finely  divided  common  salt  which  had  previously 
been  heated  to  redness.  The  mixture,  placed  in  a  porcelain  boat  and  in- 
troduced into  a  combustion  tube,  was  heated  in  a  Glaser  furnace,  while 
dried  air  was  passed  slowly  through  the  tube;  the  air  was  then  made 
to  traverse  tubes  filled  with  glass  wool,  and  finally  through  a  tube 
containing  a  solution  of  potassium  iodide.  The  first  experiments  were 
made  with  a  mixture  of  pyrites  and  sodium  chloride  only ;  in  later 
experiments,  ferric  oxide  was  introduced.  The  conclusions  arrived  at 
are  :  (1)  ferric  oxide  acts  as  an  oxygen  carrier;  (2)  the  conversion  of 
sodium  chloride  into  sodium  sulphate  depends  on  the  amount  of  ferric 
oxide  present ;  (3)  the  temperature  at  which  the  operation  is  carried 
on  has  a  great  influence  on  the  results.  J.  J.  S. 

Silver  Alloys.  By  Gilbert  J.  Fowler  and  Philip  J.  Hartoo  {J. 
Soc.  Cfievi.  ItuL,  1895, 14,  243 — 245). — The  authors  have  attempted  to 
prepare  silver  alloys  which,  whilst  possessing  the  whiteness  of  silver, 
should  not  be  liable  to  tarnish.  The  following  alloys  were  obtained  by 
fusing  their  constituents  and  then  quickly  cooling.  Silver  zinc  alloys  : — 
1 — Silver  95,  zinc  5  per  cent. ;  2 — silver  93,  zinc  7  per  cent. ;  3 — silver 
90 and  zinc  10  percent.  Silver-nickel  alloys  : — 1 — Silver  95  and  nickel 
4  per  cent.  ;  2 — silver  90  and  nickel  10  per  cent.  Silver-nickel-zinc 
alloy: — silver  90,  nickel  5,  and  zinc  5  per  cent.  Silver-copper-zinc  alloys  : 
— 1 — Silver  75,  copper  15,  and  zinc  10  per  cent.;  2 — silver  67*87,  copper 
5*17,  and  zinc  2747  percent.  Silver-aluminium  alloy  : — Silver  90  and 
aluminium  10  per  cent.  Silver-tin  alloy  : — Silver  95  and  tin  5  percent. 
All  these  alloys  tarnished  readily,  but  it  was  found  that  the  stain  was 
more  easily  removed  by  rubbing  with  a  chamois  leather  than  in  the 
case  of  pure  silver. 

The  authors  also  tried  to  obtain  suitable  alloys  by  electrolytic 
deposition  from  solutions  containing  silver  and  zinc ;  silver,  zinc,  and 
copper  ;  or  silver  and  aluminium,  but  the  results  were  not  satisfactory. 
(Compare  S.  P.  Thompson,  Proc  Boy.  Soc,  1887,  42,  387,  and  0. 
Winkler,  this  Journal,  1872,  1134).  J.  J.  S. 

Solubility  of  Calcium  Sulphite  in  Water  and  in  Sugar  Solu- 
tions. By  Julius  Weisberq  {Bull.  Soc.  Chim.,  1896,  [iii],  15, 
1247 — 1250). — The  calcium  sulphite  used  was  prepared  by  the  action  of 
sulphurous  anhydride  on  milk  of  lime,  and  throughout  the  experiments 
care  was  taken  to  avoid  contact  with  air  as  far  as  possible. 

At  18°,  a  litre  of  water  dissolves  0*043  gram  of  calcium  sulphite 
only;  a  litre  of  a  10  percent,  sugar  solution  dissolves  0*0825  gram, 
and  a  litre  of  a  30  per  cent,  sugar  solution  dissolves  practically  the 
same  amount.  The  sulphite  in  solution  oxidises  rapidly,  especially  if 
the  solutions  are  heated.  C.  H.  B. 

Stability  of  Phosphorescent  Strontium  Sulphide.  By  Jose  R. 
MouRELO  {Covipt.  rerul.,  1897,  125,  462 — 464). — The  various  forms  of 
phosphorescent  strontium  sulphide,  when  exposed  to  sunlight  in  presence 
of  air,  give  off  some  hydrogen  sulphide,  and  are  more  or  less  completely 
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oxidised.  The  least  stable  variety  is  that  prepared  by  the  action  of 
hydrogen  sulphide  on  the  carbonate,  and  the  most  stable  is  that  pre- 
pared by  the  author's  modification  of  Vei-neuil's  method  (Abstr.,  1897, 
ii,  460 — 469)  ;  the  latter,  in  fact,  changes  very  slowly.  Impurities, 
more  especially  alkali  compounds,  increase  the  stability  in  all  cases, 
most  probably  because  they  cause  incipient  fusion,  and  the  sulphide 
thus  becomes  covered  with  a  kind  of  protective  glaze.  In  all  cases, 
the  rate  of  oxidation  is  more  rapid  if  the  sulphide  is  powdered,  but  the 
phosphorescence  is  not  affected  by  the  oxidation,  except  in  so  far  as 
the  sulphide  is  converted  into  non-phosphorescent  compounds. 

C.  H.  B. 

Compounds  of  Metallic  Hydroxides  with  Iodine.  By  Theodore 
Kettie  {J.  Amer.  Chem.  Soc,  1897,  19,  333— 339).— If  a  solution  of  a 
magnesium  salt  is  mixed  with  a  supersaturated  solution  of  iodine  in 
aqueous  potash,  or  if  it  is  first  mixed  with  a  solution  of  iodine  in 
potassium  iodide,  and  then  with  a  small  quantity  of  aqueous  potash, 
a  dark,  reddish-brown  precipitate  is  formed  containing  magnesium 
hydroxide  and  iodine. 

The  author  now  states  that  this  compound  must  be  considered  rather 
as  a  mixture,  since  the  ratio  between  the  iodine  and  magnesium  varies 
from  2'1  to  6*3.  On  substituting  zinc  acetate  for  a  magnesium  salt, 
an  iodised  zinc  hydroxide  is  obtained  in  which  the  ratio  between  iodine 
and  zinc  is  fairly  constant,  varying  from  2*4  to  2*9.  Cadmium  nitrate 
also  gives  a  fairly  stable  precipitate.  The  iodine  is,  however,  only  in 
a  weak  state  of  combination,  and  is  gradually  removed  by  washing 
or  drying.     (Compare  Walker  and  Kay,  Abstr.,  1897,  ii,  261.) 

L.  DE  K. 

New  Mode  of  Combination  between  Metals :  Alloys  of 
Cadmium  with  Silver  and  with  Copper.  By  Jean  B.  Sendebens 
{Bull.  Soc.  Chim.,  1896,  [iii],  15, 1241— 1247).— When  a  bar  of  cadmium 
is  placed  in  a  neutral  solution  of  silver  sulphate,  the  quantity  of  cadmium 
sulphate  that  is  formed  is  exactly  equivalent  to  the  silver  precipitated, 
but  the  loss  of  weight  of  the  bar  is  much  greater  than  the  weight  of 
the  cadmium  dissolved.  Further,  if  the  precipitated  silver  is  allowed 
to  remain  in  contact  with  the  cadmium,  the  loss  of  weight  of  the  latter 
increases  during  a  period  of  five  months  or  more,  and  in  one  set  of 
experiments  the  loss  was  more  than  six  times  as  great  as  the  calculated 
amount.  There  is  no  decomposition  of  the  water,  and  no  appreciable 
formation  of  cadmium  oxide,  provided  that  air  is  excluded.  Cadmium 
sulphate  solution  has  no  action  on  cadmium.  If  freshly  precipitated 
silver  is  brought  in  contact  with  cadmium  in  presence  of  cadmium 
sulphate  solution,  similar  results  are  obtained,  and  this  is  true  also 
when  pure  water  is  substituted  for  the  solution  of  the  salt.  The  cad- 
mium removed  from  the  mass  of  the  metal  seems  to  combine  with  the 
finely  divided  silver,  forming  an  alloy,  and  since  the  action  practically 
ceases  when  the  alloy  has  a  composition  corresponding  with  the  formula 
AgCdg,  it  would  seem  that  this  is  the  limiting  compound.  The 
important  point  is,  that  the  formation  of  this  alloy  is  subsequent  to, 
and  not  simultaneous  with,  the  precipitation  of  the  silver.     Silver 
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acetate  behaves  like  the  sulphate,  but  with  silver  nitrate,  the  pre- 
cipitated silver  adheres  so  firmly  to  the  cadmium  that  investigation 
becomes  almost  impossible. 

Copper  sulphate,  chloride,  and  acetate  yield  similar  results,  with  the 
exception  that  the  formation  of  the  cadmium  alloy  is  simultaneous 
with  the  precipitation  of  the  copper. 

The  velocity  of  the  reaction  varies  with  the  different  salts,  but  pre- 
cipitation is  completed  more  quickly  the  more  dilute  the  solution.  No 
hydrogen  is  liberated.  The  ratio  of  the  excess  of  cadmium  removed 
to  the  calculated  quantity  is  independent  of  the  quantity  of  copper 
solution  used,  but  varies  with  its  concentration  ;  it  is  greater  the  more 
dilute  the  solution.  These  facts  may  be  due  to  the  existence  of  several 
definite  alloys  of  copper  and  cadmium,  or  to  an  influence  of  the  concen- 
tration of  the  solution  on  the  proportion  of  the  copper  that  is  converted 
into  alloy ;  the  latter  seems  more  probable.  Copper  nitrate,  like 
silver  nitrate,  does  not  lend  itself  to  experiments  of  this  kind. 

Cadmium  precipitates  all  the  lead  from  dilute  solutions  of  lead 
acetate,  but  there  is  no  evidence  of  any  formation  of  an  alloy.  With 
solutions  of  lead  nitrate,  or  concentrated  solutions  of  the  acetate,  the 
precipitated  metal  adheres  strongly  to  the  cadmium. 

C.  H.  B. 

Improvements  in  the  Preparation  of  Metallic  Alloys  by 
Electrolysis.  By  Johann  Walter  (Zeit.  Elektrochem.,  1897,  3, 
385 — 388). — In  the  electrolytic  preparation  of  alloys,  it  is  diflBcult  to 
obtain  them  in  a  homogeneous  condition.  To  overcome  this  difficulty, 
one  of  the  metals  may  be  employed  as  cathode  in  the  molten  condition, 
and  during  the  electrolysis,  it  should  be  stirred  continuously  ;  the 
same  result  may  be  obtained  by  allowing  it  to  flow  through  the  electro- 
lyte in  a  thin  stream.  Secondly,  the  one  metal  may  be  suspended  in 
the  bath  from  which  the  other  is  deposited  on  it,  the  temperature  of 
the  bath  being  regulated  so  that  the  alloy  formed  fuses  and  falls  to  the 
bottom,  exposing  a  fresh  surface.  A  third  process  consists  in  periodi- 
cally adding  small  quantities  of  the  more  readily  separable  metal  to 
the  bath  ;  the  two  metals  are  then  deposited  in  thin,  alternate  layers, 
A  number  of  possible  modifications  of  each  of  these  methods  is  men- 
tioned, and  as  examples  of  their  application,  the  following  processes  are 
described.  An  alloy  of  sodium  and  lead  may  be  obtained  by  using 
lead  as  the  cathode  in  a  bath  of  fused  sodium  chloride.  The  molten 
lead  is  stirred  by  passing  through  it  some  indifferent  gas  such  as 
nitrogen,  or,  better,  some  gas  which  combines  with  the  chlorine 
evolved  at  the  anode,  for  example,  hydrogen,  carbonic  oxide,  or  methane. 
An  aluminium-tin  alloy  can  be  prepared  by  allowing  tin  to  flow  over  a 
channelled  carbon  cathode  forming  the  bottom  of  a  bath  of  fused 
aluminium  sodium  chloride. 

Silicon  bronze  is  obtained  by  the  electrolysis  of  fused  sodium  silicate, 
the  melting  point  of  which  is  preferably  depressed  by  admixture  of  other 
suitable  salts,  a  suspended  rod  of  copper  being  employed  as  the  cathode. 
The  sodium  formed  reduces  the  silicate  to  silicon,  which  alloys  with 
the  copper ;  this  alloy  then  fuses  and  drops  down,  exposing  a  fresh 
surface  of  copper. 
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Aluminium  bronze  can  be  prepared  by  adding  cryolite  and  copper 
oxide  or  chloride  alternately  to  a  bath  consisting  of  a  mixture  of 
sodium  and  potassium  chlorides  in  fusion.  The  anode  is  of  carbon,  and 
the  cathode  of  carbon  or  copper. 

Sodium  amalgam  is  obtained  by  the  electrolysis  of  a  solution  of 
caustic  soda,  the  mercury  which  is  employed  as  cathode  being  allowed 
to  flow  slowly  over  a  series  of  open  gutters  arranged  in  a  terrace.  If 
acetone,  for  example,  be  added  to  the  liquid  in  the  cathode  compart- 
ment, it  is  reduced  by  the  sodium  amalgam  to  propylic  alcohol, 

T.  E. 

Compounds  of  Thallium.  By  Lours  M.  Dennis  and  Martha 
DoAN  (/.  Amer.  Chem.  Soc,  1896,  18,  970— 977).— Thallous  trinitride, 
TIN3,  is  obtained  when  a  concentrated  solution  of  potassium  diazoate, 
containing  a  small  quantity  of  the  free  acid,  is  added  to  a  solution  of 
thallous  sulphate.  It  crystallises  in  fine  needles,  is  strongly  doubly 
refractive,  and,  in  an  atmosphere  of  carbonic  anhydride,  melts  at  334°  ; 
it  is  readily  soluble  in  boiling  water.  When  reduced  in  a  current  of 
dry  hydrogen,  it  yields  about  30  per  cent,  of  its  nitrogen  in  the  form  of 
ammonia. 

Thallous  thallic  trinitride,  TlNgjTlNg,  is  most  conveniently  obtained 
by  dissolving  thallic  hydroxide  in  diazoic  acid  (1*6  per  cent,  solution), 
and  allowing  the  solution  to  stand  at  0°  in  an  exhausted  Hempel 
desiccator ;  it  crystallises  in  yellow  or  brownish  crystals,  which  are 
highly  explosive.  Hot  water  decomposes  the  compound,  part  of  the 
thallium  being  precipitated  as  thallic  hydroxide,  whilst  part  remains 
in  solution  and  may  be  precipitated  as  thallous  iodide. 

Thallous  tellurate,  TlgTeO^,  is  obtained  as  a  white,  flocculent  precipi- 
tate, sparingly  soluble  in  water,  on  adding  a  solution  of  pure  telluric 
acid  to  a  solution  of  thallous  hydroxide. 

Thallous  platinocyanide,  Tl2Pt(C]S')4  (compare  Carstanjen,  J.  jyr. 
Chem.,  1867,  102,  144),  crystallises  in  nearly  colourless  plates  which 
are  strongly  doubly  refractive.  J.  J.  S. 

Note. — It  has  long  ago  been  shown  that  the  salt  described  by 
Carstanjen  was  a  double  carbonate  and  platinocyanide  of  thallium, 
and  that  thallous  platinocyanide,  when  pure,  is  perfectly  colourless. 
(Friswell,  this  Journal,  1871,  461 ;  Friswell  and  Greenaway,  ihid., 
1877,  ii,  251). 

Decomposition  of  Mercuric  Sulphate  by  Water:  Law  of 
Thermochemical  Moduli.  By  Joseph  Guinchant  {Bull.  Soc.  Chim., 
1896,  [iii],  15,  1 185 — 1191). — Varet's  conclusion  that  mercuric  sulphate 
dissolved  in  dilute  sulphuric  acid  exists  in  the  solution  in  the  form  of 
a  hydrogen  sulphate  strictly  comparable  with  the  alkali  hydrogen  sul- 
phates (Abstr.,  1896,  ii,  648),  is  not  only  contrary  to  the  results  of 
Ditte,  Cameron,  Le  Chatelier,  and  other  observers,  but  is  contrary  to 
the  known  chemical  properties  of  the  mercuric  salts.  The  author 
points  out  that  Favre  and  Silbermann's  laws  of  thermochemical  moduli 
are  only  approximate,  and  are  not  trustworthy  criteria  when  dealing 
with  questions  of  equilibrium.  Moreover,  Berthelot  has  shown  that 
the  laws  only  hold  good  in   the  case  of  strong  bases,  and  are  not 
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applicable  at  all  to  mercuric  salts.  All  attempts  to  isolate  a  mercuric 
hydrogen  sulphate  have  failed,  and  the  fact  that,  when  strong  sulphuric 
acid  is  added  to  a  solution  of  mercuric  sulphate  in  dilute  sulphuric 
acid,  normal  mercuric  sulphate  is  precipitated,  seems  to  show  cleaily 
that  no  hydrogen  sulphate  exists  in  the  solution.  Varet's  observation, 
that  the  heat  of  dissolution  of  the  sulphate  in  sulphuric  acid  is  inde- 
pendent of  the  relative  proportions  of  acid  and  salt  and  of  the  con- 
centration of  the  acid,  is  analogous  to  Berthelot's  in  the  case  of 
potassium  chloride  and  hydrochloric  acid.  Further,  the  author's  own 
cryoscopic  observations  indicate  that  no  mercuric  hydrogen  sulphate  is 
formed  in  the  solutions.  C.  H.  B. 

Action  of  Fused  Sodium  Hydroxide  under  Pressure  on 
Wrought  Iron  and  Cast  Iron.  By  Auouste  Scheukku-Kestneu 
{Bull.  Hoc.  Chim.,  1896,  [iii],  16,  1250— 1252).— Under  pressure,  the 
action  of  fused  sodium  hydroxide  on  iron  is  distinctly  greater  than 
under  ordinary  conditions.  Whether  under  atmospheric  or  higher 
pressure,  the  amount  of  corrosion  increases  with  the  temperature,  and 
wrought  iron  is  attacked  much  more  readily  than  cast  iron.  These 
observations  are  of  considerable  practical  importance  now  that  fusions 
with  sodium  hydroxide  under  pressure  have  frequently  to  be  carried 
out,  and  it  was,  in  fact,  a  serious  accident  due  to  rapid  corrosion  of  an 
iron  tube  that  directed  the  author's  attention  to  the  question. 

C.  H.  B. 

Chromium  Tetroxide,  and  Salts  of  Perchromic  Acid.  By 
O.  Fritz  Wiedk  (Her.,  1897,  30,  2178— 2189).— If  the  blue  solution 
obtained  by  extracting  an  aqueous  solution  of  chromic  anhydride  and 
hydrogen  peroxide  witli  ether  is  cautiously  treated  with  aqueous  am- 
monia, the  colour  gradually  disappears,  and  if  the  solution  has  been 
kept  sufficiently  cool,  the  under  aqueous  layer  will  have  acquired  a 
deep  brown  colour,  and  will  deposit  a  greenish-brown  precipitate  on 
standing.  This  dissolves  in  warm  10  per  cent,  ammonia  solution,  and, 
on  cooling,  separates  in  the  form  of  pale  brown  needles  of  a  composi- 
tion corresponding  with  the  formula  CrO^.SNHg.  This  compound 
dissolves  in  water,  undergoing  partial  decomposition,  explodes  when 
heated,  and  evolves  oxygen  on  treatment  with  strong  acids.  When 
treated  with  alkalis,  or  if  the  ethereal  solution  itself  is  treated  with 
a  concentrated  solution  of  a  fixed  alkali  instead  of  ammonia,  chro- 
mates  of  the  alkali  metals  alone  are  formed.  Other  salts  of  perchromic 
acid  can  be  prepared  by  employing  substituted  ammonias  in  place  of 
ammonia.  Thus,  if  the  ethereal  solution  is  treated  with  pyridine, 
and  the  ether  evaporated  in  a  brisk  current  of  air,  blue  scales  are 
left,  and  if  one  of  these  be  introduced  into  the  ethereal  solution 
after  the  addition  of  the  pyridine,  long,  dark  blue,  glistening  prisms 
gradually  separate  having  a  composition  corresponding  with  the  formula 
Cr05H,C5NH5.  They  are  extremely  unstable,  exploding  violently  even 
at  the  temperature  of  a  hot  summer's  day;  when  dry,  however,  they 
can  be  kept  in  the  cold  for  weeks,  but  in  the  presence  of  moisture 
rapidly  decompose.  The  salt  is  soluble  in  almost  all  the  neutral 
organic  solvents,  and  is  only  gradually  acted  on  by  potassium  per- 
manganate in  acid  solution. 
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On  adding  aniline  to  the  ethereal  solution  of  perchromic  acid,  and 
diluting  with  an  equal  volume  of  light  petroleum,  dark  red  crystals, 
Cr05lI,NIl2Ph,  separate,  resembling  potassium  permanganate  in  ap- 
pearance ;  this  is  even  more  explosive  than  the  pyridine  compound. 

J.  F.  T. 

Parastannyl  Chloride.  By  Rodolphe  C.  Engel  {Compt.  rend., 
1897,  125,  464 — 466). — When  a  solution  of  metastannic  chloride 
(compare  Abstr,,  1897,  ii,  376)  in  dilute  hydrochloric  acid  is  heated 
at  about  100°  for  some  time,  it  rapidly  acqviires  the  property  of 
giving  a  precipitate  with  dilute  sulphuric  acid  which  is  characteristic 
of  the  yS-stannic  chloride  of  Berzelius,  No  compound  of  definite  com- 
position could  be  isolated  from  the  solution,  but  the  product  approxi- 
mated in  composition  somewhat  closely  to  metastannic  chloride. 

When  metastannic  acid  is  boiled  with  water,  it  is  converted  into 
the  compound  Sn^Oj^Hg-f  7H2O,  and  when  this  is  dried  in  a  vacuum 
it  yields  the  hydrate  Sn^O^^Hg -f  2H2O.  Neither  of  these  hydrates 
dissolves  in  hydrochloric  acid,  and  therefore  they  differ  from  meta- 
stannic acid  ;  they  combine  with  it,  however,  and  when  the  product  has 
been  dried  on  porcelain,  it  dissolves  in  water,  and  the  opalescent  solu- 
tion gives  a  precipitate  with  sulphuric  acid,  but  is  very  slowly  pre- 
cipitated by  excess  of  hydrogen  sulphide.  The  dried  chloride,  which 
has  the  composition  Sn^jOgClg  -\-  SHgO,  is  decomposed  by  excess  of  water, 
and  the  product,  when  dried,  has  the  composition  Sur^Oj^H^-l- 2HoO, 
its  potassium  salt  crystallises  with  SHgO,  and  from  it  the  correspond- 
ing chloride  can  be  prepared  by  the  action  of  hydrochloric  acid. 

The  author  distinguishes  these  compounds  as  parastannic  com- 
pounds, and  their  relation  to  the  metastannic  compounds  is  shown 
in  the  following  table. 

Dried  in  Air.        Dried  at  100°.  Chloride.  Totassiutn  Salt. 

Metastannic...  SngOnHo.QHaO     Sn50iiH„4H20     Sn509Cl2,4H20     Sn50iiK2,4H20 
Parastannic  ...  Sn50iiH2,7H20     SngOjiHa.'iH.^O     Sn508Cl2,2H20     Sn50iiK2.3H20 

The  contradictory  statements  of  earlier  investigators  are  probably 
attributable  to  the  fact  that  they  were  dealing  with  mixtures  of  the 
different  modifications  of  the  stannic  compounds.  C.  H.  B. 


Mineralogical   Chemistry, 


Crystalline  Form  and  Composition  of  Boulangerite.  By  S.  A . 
Hjalmau  Sjogren  {Geol.  For.  i  Stochholm  Fdrh.,  1897,  19,  153—167). 
— Boulangerite  has  long  been  known  at  Sala  in  Sweden,  but  has  not 
previously  been  analysed.  It  occurs  as  acicular  and  capillary  crystals 
embedded  in  calcite.  On  dissolving  the  calcite,  striated  needles  are 
isolated  which  are  shown  to  be  orthorhombic  and  to  have  parameters 
agreeing  with  those  of  diaphorite. 

Boulangerite,  5PbS,2Sb2S3 0-5527  : 1  :  6-7478 

Diaphorite,  5(Pb,Ag2)S,2Sb2S8  04919  : 1  :  0-7346 
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The  analysis  by  R.  Mauzelius  agrees  with  the  formula  5Pb8,2Sb2S3, 
showing  the  mineral  to  be  isomorphous  with  diaphorite. 

Pb.  Ag.  Zi).         Sb.  iS.        Insol.  (silicate).    Total.       Sp,  p. 

55-22     trace     006     25-54     18-91         0-23  9J-96      6-185 

The  formula  always  accepted  for  boulangerite,  namely  SPbSjSb.jSg, 
was  first  given  when  the  atomic  weight  of  antimony  was  not  exactly 
known.  From  a  re-calculation  of  all  the  previous  analyses,  the  iron, 
copper,  «fec.  being  taken  as  replacing  lead,  it  is  found  that  the  majority 
agree  with  the  formula  5PbS,2Sb2S3,  whilst  none  agree  exactly  with 
3PbS,Sb2S3.  The  first  of  these  formulae  has  previously  been  given 
by  Zepharovich  (1867)  and  Eakins  (1888)  for  sulphantimonites  of  load 
from  Przibram  and  Colorado  respectively.  From  Frenzel's  analyses 
(1870),  embrithite  and  plumbostibiite  are  made  a  distinct  species 
under  the  name  embrithite,  with  the  formula  lOPbSjSSb.^Sg. 

L.  J.  S. 

Vanadium  in  Rutile.  By  C.  Bebnuaud  Hasselbero  (Cfiem.  News, 
1897,  76,102—104,  112—113;  horn  Astrophysical  Joum.,  1897,5, 
194;  6,  22 — 26,  and  BUiaiig  Svenaka.  vetcnsk.  Akad.  Handl.,  22,  (1), 
No.  7). — For  the  purpose  of  mapping  the  lines  in  the  arc-s|>ectrum  of 
titanium,  rutile  was  the  material  at  first  employed,  since  this  mineral  is 
usually  considered  to  contain,  as  a  rule,  only  iron  in  addition  to  titanic 
acid.  The  lines  of  vanadium  and  chromium  were,  however,  prominent 
in  the  spectra  of  several  rutiles  from  various  localities.  Nordenskiold 
has  recently  confirmed  the  presence  of  vanadium  in  Norwegian  rutile 
by  ordinary  chemical  analysis. 

William  B.  Giles  {Chem.  News,  1897,  76,  137)  points  out  that 
Sainte-Claire  Deville  was  the  first  to  detect  vanadium  in  rutile  (Oompt. 
rend.,  1859,  49,  210  ;  Ann.  Chim.  Phya.,  1861,  61,  309  ;  Chem.  News, 
1861,  2).  L.  J.  S. 

Artificial  Production  of  Laurionite  and  of  Isomorphous 
Compounds.  By  August  B.  de  Scuulten  {Bull.  Soc.  /ran.  Min., 
1897,  20,  186 — 191). — Laurionite,  an  orthorhombic  oxychloride  of  lead, 
PbCl'On,  found  in  the  old  lead  slags  of  Laurion,  Greece,  may  be  pre- 
pared artificially  as  follows.  To  a  boiling  solution  of  1000  grams  of 
neutral  lead  acetate  in  2-5  litres  of  water  is  added  a  hot  solution  of 
50  grams  of  sodium  chloride  in  250  c.c.  of  water;  the  mixture  is 
quickly  filtered,  and  the  filtrate  heated  on  the  water  bath  for  12  to  16 
hours,  when  a  deposit  of  well  crystallised  laurionite  is  formed.  The 
crystals  are  slowly  attacked  by  cold,  but  more  quickly  by  hot,  water. 
When  heated  at  100°,  they  are  not  affected,  but  at  a  low  red  heat  they 
lose  water  and  melt.  The  orthorhombic  crystals  are  colourless  and 
transparent  with  an  adamantine  lustre,  the  largest  being  1 — 2  mm.  in 
length  and  0-1  mm.  in  thickness.  The  observed  angles  agree  closely 
with  those  of  the  natural  crystals.  Similar  crystals  are  also  deposited 
from  a  cold  solution  of  sodium  chloride  and  lead  acetate,  the  latter 
being  in  excess. 

a    :     h      :    c  Sp.gr. 

PbCl-OH  0-7366:1:0-8237     6-241 

PbBr-OH 0-7310:1:0-8043     6721 

Pbl-OH     0-7476:1:0-8081     6-827 
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The  corresponding  bromine  and  iodine  compounds  are  obtained  in 
yellow  crystals  by  the  same  methods,  using  sodium  bromide  and 
potassium  iodide  instead  of  sodium  chloride,  and  in  the  latter  case  in 
the  presence  of  free  acetic  acid.  Analyses  of  crystals  of  the  three 
compounds  agree  closely  with  the  formulae.  L.  J.  S. 

Aritiflcial  Phosgenite  and  Bromophosgenite.  By  August 
B.  DE  ScHULTEN  {Bull.  Soc.  frau.  Mhi.,  1897,  20,  191— 193.)— Friedel 
and  Sarasin  have  prepared  phosgenite  by  heating  lead  chloride  and 
carbonate  with  water,  in  a  sealed  tube  at  180°.  The  natural  occurrence, 
however,  suggests  that  the  mineral  has  been  formed  at  the  ordinary 
temperature. 

It  may  also  be  obtained  at  the  ordinary  temperature  by  passing  a  cur- 
rent of  carbonic  anhydride  over  an  aqueous  solution  of  lead  chloride;  the 
bright  tetragonal  crystals  thus  formed  are  about  0"16  mm.  across,  they 
have  the  composition  PbCOgjPbCl.^  and  sp.  gr.  6"  134.  Those  formed 
on  the  surface  of  the  liquid  are  pyramidal  in  habit,  a;{lll}  predomina- 
ting, whilst  on  those  deposited  at  the  bottom  c{001}  predominates. 

The  corresponding  bromine  compound  is  obtained  by  passing  car- 
bonic anhydride  over  a  solution  of  lead  bromide  ;  the  colourless, 
transparent  crystals  have  the  same  crystallographic  and  optical 
characters  as  the  chlorocai'bonate  ;  sp.  gr.  6  550.  Attempts  to  pre- 
pare the  corresponding  iodine  compound  were  not  successful. 

L.  J.  S. 

Simultaneous  Production  of  Laurionite,  Phosgenite,  and 
Cerussite.  By  August  B.  de  Schulten  {Bull.  Soc.fran.Min.,  1897, 
20,  194 — 195). — Laurionite,  phosgenite,  and  cerussite  occur  in  associa- 
tion at  Laurion,  Greece,  having  been  formed  by  the  action  of  sea 
water  and  air  on  the  old  lead  slags.  The  three  minerals  may  be 
artificially  produced  together  by  passing  a  slow  current  of  carbonic 
anhydride  over  a  solution  of  20  grams  of  normal  lead  acetate  and 
2  grams  of  sodium  chloride  in  a  litre  of  water.  Bright  crystals  of 
laurionite  soon  make  their  appearance  on  the  sides  of  the  flask  and 
on  the  surface  of  the  liquid  ;  shortly  afterwards  crystals  of  phosgenite 
are  also  formed,  and  still  later  cerussite  is  produced,  apparently  at 
the  expense  of  the  laurionite.  The  small  twinned  crystals  of  cerussite 
show  the  forms  ^{111}  and  m{110},  and  are  deposited  on  the  phos- 
genite. Experiments  made  on  artificial  laurionite  and  phosgenite 
show  that,  in  the  presence  of  carbonic  anhydride  and  water,  laurionite 
is  transformed  into  phosgenite,  which  in  turn  is  itself  transformed 
into  cerussite.  L.  J,  S. 

Crystallised  Cadmium  Carbonate  and  Artificial  Dialogite 
[Rhodochrosite].  By  August  B.  de  Schulten  {Bull.  Soc.  /ran. 
Min.,  1897,  20,  195  —  198). — tihombohedra  of  cadmium  carbonate 
have  been  prepared  by  Bourgeois  (1887),  but  attempts  to  obtain  it  by 
Senarmont's  method  have  resulted  in  the  formation  of  cadmium  oxy- 
chloride.  The  method  now  used  consists  in  adding  excess  of  am- 
monium carbonate  to  a  solution  of  cadmium  chloride,  and  then  just 
enough  ammonia  to  dissolve  the  precipitate  of  cadmium  carbonate ; 
on  heating  this  solution  on  the  water  bath,  bright  crystals  of  the 
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composition  CdCO,  are  deposited  as  the  ammonia  is  driven  off.  Tiie 
transparent  crystals,  0*1 — 0'2  mm.  across,  are  simple  rhomboliedra 
with  the  angle  rr  =  74°  about ;  sp.  gr.  4-960. 

'Manganese  carbonate  has  been  obtained  in  the  form  of  a  crystalline 
powder  by  Senarmont,  and  the  method  described  above  yields  it  as 
rhombohedra,  but  it  is  liable  to  oxidation  ;  another  method  is  to 
boil  a  solution  of  precipitated  manganese  carbonate  in  water  saturated 
with  carbonic  anhydride.  The  bright  crystals,  which  have  the 
composition  MnCOg,  are  simple  rhombohedra  003  mm.  across ; 
rr'  =  73°  25';  sp.  gr.  3"65.  On  heating  these  crystals  of  cadmium 
carbonate  and  manganese  carbonate,  they  are  converted  into  black 
oxide  without  change  of  external  form.  L.  J.  S. 

Ferric  Siilphate  in  Mine  Waters,  and  its  Action  on  Metals. 
By  L.  J,  W.  Jones  {Proc.  Colwado  Sci.  Soc,  1897  [road  June  5],  9  pp.). 
— Water  from  the  Stanley  mine,  at  Idaho  Springs,  Colorado,  contains 
in  parts  per  thousand. 

SiO,.  NaCl.  Na,804.  K,SO^.  A1.,(S04)3.  ZnSO^. 

00438000        0-0134500        0-3117200        01554800        0-0*197870        0  1224400 

MnS04.        MgS04.         CaS(\.       FejiSOJj.       FCSO4.  CuSO^.  Totil. 

0-4271400     0-4674600    0-6362900     0-6033600     00093370     01918010     3-0020050 

The  water  deposits  a  muddy  brown  sediment,  which  is  shown  by 
the  following  analysis,  made  on  material  dried  at  100°,  to  be  a 
hydrated  basic  ferric  sulphate. 


FojOj. 

AlA- 

SiOj. 

SO,. 

H,0. 

Total. 

53-57 

2-87 

10-85 

11-46 

2114 

99-89 

The  water  has  a  strongly  acid  reaction,  but  contains  no  free  acid  ; 
it  very  quickly  corrodes  the  pumping  apparatus,  especially  iron  and 
copper,  but  bronze  more  slowly.  Experiments  showed  tliat  several 
metals  are  acted  on  by  ferric  sulphate  solution.  L.  J.  S. 

Pyrophyllite  from  Colombia.  By  Augustin  A.  D.vmour  {Bull. 
Soc. /ran.  Min.,  1897,  20,  183 — 185). — The  emeralds  of  Muso,  near 
Bogota,  occur  in  a  crystalline  limestone,  accompanied  by  a  black,  car- 
bonaceous shale,  and  in  association  with  parisite,  pyrites,  anthracite, 
and  pyrophyllite.  The  anthracite  has  sp.  gr.  1-64.  The  pyrophyllite 
occurs  in  greenish-white,  flattened  nodules  with  a  fibrous  structure. 
Analysis  agrees  approximately  with  the  usual  formula  Al203,4Si02,H20. 

HjO  and 
volatile 
[SiOj.  AI0O3.  FcoOs.       CaO.MfjO.      matter.  Total. 

63-56         29*16         1-68  traces         6-36         100-76 

L.  J.  S. 

Stolzite  and  Raspite  from  Broken  Hill.  By  Carl  Hlawatsch 
{Ann.  k.k.  naturh.  Ho/museums  Wien,  1897,  12,  33 — 41  ;  and  Zeits. 
Krysl.  Min.,  1897,  29,  130— 139).— Transparent,  light  yellow,  red, 
and  brownish  crystals  of  stolzite  occur  on  galena,  limonite,  and 
psilomelane  at  Broken  Hill,  New  South  Wales.  Five  types  of  tabular 
and  pyramidal  crystals  are  described,  and  several  new  forms  noted ; 
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a  :c=  1  :  1"5606  ;  the  tetragonal  crystals  show  the  usual  parallel  hemi- 
hedrism,  and  are  not  hemimorphic  ;  they  are  uniaxial  and  negative  ; 
for  sodium  light  to  =  2-2685,  e  =  2-182.  Analysis  by  F.  P.  Treadwell 
gave  I. 

WO3.  PbO.  MnO.  MgO.       FejOg  +  MnO.        Total. 

I.     51-34         47-44         0-78         trace  —  9956 

II.     49-06         48-32  —  —  1-43  9881 

The  new  mineral  raspite  is  found  on  some  of  the  stolzite  specimens 
as  brownish  or  yellow  monosymmetric  crystals  with  a  strong  adaman- 
tine lustre.  They  are  flattened  parallel  to  a(lOO),  and  elongated  in 
the  direction  of  the  axis  of  symmetry;  «:  6  :  c=  1*3493  : 1  : 1-1112  ; 
/3=72°  19'.  There  is  a  perfect  cleavage  parallel  to  a(lOO),  and  the 
crystals  are  always  twinned  on  this  plane.  The  plane  of  the  optic 
axes  is  6(010) ;  the  index  of  refraction  is  very  high,  being  about  2-6. 
Hardness,  2| — 3.  Analysis  II,  by  Treadwell,  gives  the  formula 
PbWO^,  showing  the  mineral  to  be  dimorphous  with  stolzite  ;  it  may 
possibly  be  isomorphous  with  wolframite.  L.  J.  S. 

The  Oscuro  Mountain  Meteorite.  By  Richard  C.  Hills  (Proc. 
Colorado  Sci.  Soc,  1897  [read  April  3],  4  pp.). — Three  masses  of  this 
iron  were  found  in  December,  1895,  close  together  on  the  Oscuro 
Mountains,  Socorro  Co.,  New  Mexico,  weighing  respectively  1467, 
1226,  and  676  gra.ms.  There  is  no  sign  of  weathering.  Etching 
develops  distinct  Widmanstatten  figures.  Graphite  and  schreibersite 
are  present,  but  no  troilite  was  observed.     Analysis  gave 


Fe. 

Ni. 

Co. 

P. 

c. 

Total. 

90-79 

7-66 

0-57 

0-27 

0-07 

99-36 

Other  irons  recently  described  from  South  Central  New  Mexico  are 
the  El  Capitan  (Abstr.,  1896,  ii,  193),  and  the  Sacramento  Mountains 
(Abstr.,  1897,  ii,  218).  L.  J.  S. 

Composition  of  the  Louisville  Mineral  Water.  By  Edgar 
H.  S.  Bailey  (/iTawsas  Univ.  Quart,  1897,  6,  A,  117— 119).— Water 
issuing  from  limestone  at  Louisville,  Pottawatomie  Co.,  Kansas,  has  a 
temperature  of  56°  F. ;  at  first  it  is  quite  clear,  but  soon  becomes 
yellow  and  turbid.  It  has  an  astringent  taste.  Analysis  gave,  in 
100,000  parts, 

SiOj  and 

FejOj.       CaO.         MgO.      NajO.       KjO.         SO3.  CI.         insol.         CO2. 

2-84      38-17      9-32      8-05      0-52      12-89      3-85      4-64      99-90 

Also  traces  of  nitric  acid  and  organic  matter.  Several  waters  of 
Kansas  have  more  magnesium  than  this,  but  as  they  also  contain  much 
sodium  chloride,  they  are  not  palatable.  The  Saline  river  contains 
more  mineral  matter  in  solution  than  the  water  of  this  spring. 

L.  J.  S. 
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Physiological   Chemistry. 


Absorption  of  Oxygen  by  the  Lungs.  By  John  S.  Haldane 
and  J.  LoRKAiN  Smith  {J.  Physiol.,  1897,  22,  231— 258).— The  absorp- 
tion of  oxygen  in  the  lungs  cannot  be  explained  by  diffusion  alone,  as 
the  normal  oxygen  tension  in  the  blood  is  higher  than  in  the  alveolar 
air,  and  in  some  animals  higher  than  in  the  atmosphere.  Fall  of  body 
temperature  caused  a  marked  fall  in  this  tension.  Increase  of  oxygen 
in  the  alveolar  air  cau.se8  an  almost  proportional  increase  in  the  oxygen 
ten.sion  of  the  arterial  blood.  Diminution  of  the  oxygen  tension  in 
the  alveolar  air  causes  a  fall  in  that  of  the  blood  ;  but  want  of  oxygen, 
whether  produced  by  carbonic  oxide  poisoning,  by  diminution  of 
atmospheric  pressure,  or  of  percentage  of  oxygen  in  the  air,  causes  a 
marked  increase  in  the  relative  excess  of  arterial  over  alveolar  oxygen 
tension.  Hence  want  of  oxygen  acts  as  a  stimulus  to  absorption  of 
oxygen.  The  symptoms  caused  by  diminution  of  the  oxygen  tension 
of  the  air  breathed  are  due  to  fall  in  the  oxygen  tension  reached  by 
the  blood  in  the  lungs,  and  not  to  diminution  in  the  quantity  of  oxygen 
carried  by  the  blood  from  the  lungs.  W.  D.  H. 

Metabolism  during  Inanition.  By  Daibkr  (Chem.  Centr.,  1896, 
ii,  1039,  from  Schweiz.  Wodi.  Pharm.,  34,  395— 399).— Observations 
made  on  Succi  during  a  20  ilays'  fast  showed  that  the  body  weight 
sank  about  490  grams  daily,  the  excretion  of  chlorides  in  the  urine 
fell  to  1  or  1*5  per  cent,  of  the  normal ;  chlorides  were  not  found  in  the 
urine  on  the  twentieth  day.  At  the  beginning  of  the  fast,  urobilin 
was  abundant,  indicating  decomposition  of  the  red  blood  corpuscles. 
The  metabolism  of  proteid  as  indicated  by  the  discharge  of  urea  was 
very  regular.  W.  D.  H. 

Influence  of  the  Thyroid  Gland  on  Metabolism.  By  Bernhard 
ScHoNDORFF  {PJluger's  Archiv.,  1897,  67,  395 — 442). — By  feeding  dogs 
on  thyroid,  they  are  reduced  in  weight ;  this  is  due  to  loss  of  fat, and  the 
amount  of  oxygen  used  is  increased.  "When  the  body  fat  has  sunk  to 
a  certain  point,  the  proteid  of  the  body  is  attacked.  When  the  animal 
resumes  normal  diet,  metabolism  falls,  fat  and  proteid  are  put  on,  and 
the  body  weight  rises ;  renewed  administration  of  thyroid  is  then 
followed  by  no  increase  in  the  excretion  of  nitrogen. 

During  menstruation  in  women,  and  the  corresponding  period  in 
dogs,  the  proteid  metabolism  sinks.  During  hunger,  the  rise  of  nitro- 
genous excretion  which  occurs  late  in  the  process  is  not  always  coin- 
cident with  the  gi'eatest  deficit  in  fat ;  the  organs  become  richer  in 
water.  W.  D.  H. 

The  Assimilation  of  Iron.  By  Emil  Hausermann  (ZeiL  physiol. 
Chevi.,  1897,  23,  555 — 592). — Analyses  of  various  foods  are  given,  from 
which  it  appears  that  the  seeds  of  cereals  are  even  poorer  in  iron  than 
milk.  Rats,  rabbits,  and  dogs  were  fed  on  food  poor  in  iron,  and  others 
on  the  same,  plvs  inorganic  compounds  of  iron,  and  in  one  series  (on 
rats)  haemoglobin  was  added   instead ;   in   the  last,  the  haemoglobin 
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of  the  blood  rose  considerably,  although  not  so  high  as  when  a  normal 
mixed  diet  was  given.  There  was  an  increase  of  iron  in  the  body,  but 
no  important  increase  in  heemoglobin  in  rats  and  rabbits  after  the 
administration  of  inorganic  salts  of  iron ;  in  dogs,  as  also  in  man,  the 
heemoglobin  increases.  This,  however,  as  the  author  admits,  hardly 
settles  the  question  whether  the  haemoglobin  formed  comes  from  the 
iron  given.  W.  D.  H. 

Analyses  of  Blood.  By  Emil  Abderhalden  {Zeit.  physiol.  Ghem., 
1897,  23,  521 — 531). — ^Two  very  complete  analyses  of  the  blood,  one 
of  the  ox,  the  other  of  the  horse,  are  given.  W.  D.   H. 

Coagulating  Action  of  Gelatin  on  the  Blood.  By  A.  Dastre 
and  N.  Floresco  (Compt.  rend.  Soc.  Biol,  1896,  [x],  3,  243—245). — 
If  gelatin  dissolved  in  solution  of  sodium  chloride  is  injected  into  a  vein 
of  a  dog,  the  gelatin  is  excreted  in  the  urine,  and  the  urine  gelatinises 
on  cooling.  The  blood,  when  withdrawn,  coagulates  with  great  rapidity. 
If,  however,  the  blood  is  mixed  with  decalcifying  agents  such  as  potas- 
sium oxalate,  it  does  not  clot ;  but  gelatin  annuls  the  anti-coagulating 
power  of  proteoses  (pro-peptone).  W.  D.  H. 

Glucose  in  the  Blood  and  Muscle  after  Intra-venous  Injec- 
tion of  that  Substance.  By  L.  Butte  {Compt.  rend.  8og.  Biol.,  1896, 
[x],  3,  274 — 277). — After  the  intra-venous  injection  of  large  doses  of 
glucose,  it  is  excreted  by  the  urine  for  about  36  hours ;  it  is, 
however,  not  found  for  long  in  the  blood,  disappearing  from  it  in 
about  50  minutes  to  2  hours.  In  the  muscles,  also,  it  disappears  as 
rapidly.  It  appears  that  of  the  sugar  injected  some  is  excreted,  some 
is  used  immediately  for  purposes  of  combustion,  and  a  third  part 
probably  undergoes  "  transformation  "  in  certains  organs. 

W.  D.  H. 

Origin  of  Fat  in  Animals.  By  Maurice  Kaufmann  {Compt.  rend. 
Soc.  Biol.,  1896,  [x],  3,  414 — 417). — All  the  proximate  principles  of 
food  may  serve  for  the  formation  of  fat.  In  carnivora,  it  originates 
from  the  proteid  and  fat  of  the  food ;  the  fat,  however,  is  principally 
indirectly  concerned  in  fat-production  by  preserving  from  oxidation  the 
fat  already  stored  from  proteid.  W.  D.  H. 

Transformation  of  Pat  into  Glycogen.  By  Sabrazes  (Compt. 
rend.  /Soc.  Biol.,  1896,  [x],  3,  239 — 243). — A  case  of  fibro-lipoma  grow- 
ing from  the  mucous  membrane  of  the  mouth  is  described  ;  this  showed 
the  presence  of  glycogen  in  the  ulcerated  portions.  The  glycogen  was 
especially  abundant  in  the  leucocytes  ;  this  is  believed  to  be  due  to  the 
intracellular  digestion  of  the  fat  of  the  tumour.  W.  D.  H. 

Breaking  up  of  Pat  in  the  Alimentary  Canal.  By  Vaughan 
Harley  {^Proc.  Roy.  Soc,  1897,  61,  249— 265).— The  absorption  of 
milk-fat  in  normal  dogs  is  compared  with  that  in  those  from  which 
the  pancreas  had  been  removed  ;  the  difference  in  the  amount  of  fat 
left  in  different  portions  of  the  alimentary  canal  is  not  so  great  as 
would  have  been  anticipated.  Hydrolysis  of  fats  into  fatty  acids  and 
glycerol  occurs  in  the  stomach,  as  also  does  saponification ;   this  is 
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greater  in  dogs  without  a  pancreas,  and  is  probably  explained  by  the 
fact  that,  in  these  animals,  the  expulsion  of  fat  into  the  intestine  is 
delayed.  W.  D.  H. 

Cholesterol  in  the  Bile.  By  Doyon  and  E.  Dufourt  {Compt. 
rend.  Soc.  Biol,  1896,  [x],  3,  487— 489).— Doubt  exists  as  to  whether 
cholesterol  is  formed  by  the  liver  cells  or  by  the  biliary  passages.  It 
has  a  double  origin  ;  fistula  bile  contains  cholesterol,  but  in  less 
quantity  than  bladder  bile.  W.  D.  H. 

Mechanism  of  Organic  Oxidation.  By  J,  E.  Abelous  and  G. 
BiARNKS  {Compt.  rend.  Soc.  Biol.,  1896,  [x],  3,  94—96). — Two  experi- 
ments are  described  which  show  that  at  the  same  time  that  salicyl- 
aldehyde  is  oxidised  into  salicylic  acid  as  the  result  of  digestion  with 
aqueous  extracts  of  liver,  oxygen  is  consumed  and  carbonic  anhydride 
disengaged  ;  the  extract  was  rendered  antiseptic  by  chloroform.  The 
same  result  follows  if  a  solution  of  the  precipitate  produced  by  the 
addition  of  alcohol  to  the  liver-extract  is  used  instead.  The  "  oxidising  " 
ferment  thus  adheres  closely  to  the  protoplasm  of  the  liver  cells. 

^y.  D.  H, 

The  Importance  of  Nucleo-proteids  in  the  Oxidative  Pro- 
cesses of  Cells.  By  Wilhelm  Spitzek  {I'Jluycr's  Archiv.,  1897,  67, 
615 — 656). — The  various  tissues  and  organs  of  the  body  have  an 
oxidising  energy  which  was  principally  investigated  in  the  present 
research  by  the  amount  of  oxygen  formed  from  hydrogen  peroxide.  In 
some  cases,  other  tests,  such  as  the  conversion  of  salicylaldeh}  de  into 
salicylic  acid,  were  used  as  well.  In  their  order  of  activity,  the  ti.'ssues 
are  thus  arranged,  blood,  spleen,  liver,  pancreas,  thymus,  bi\ain, 
muscle,  ovary,  oviduct,  the  most  active  being  placed  first ;  this  list 
nearly  coincides  with  those  given  by  Abelous  and  Biaru6s,  and  by 
Salkowski. 

The  action  is  destroyed  by  protoplasmic  poisons,  like  potassium 
cyanide  and  hydroxylamine.  It  is  not  influenced  by  cold  to  any  note- 
worthy extent,  its  optimum  is  at  30 — 50°,  and  it  is  completely 
destroyed  by  heating  to  70°. 

The  substance  on  which  this  property  depends  is  only  partially 
extracted  by  water ;  to  say  that  it  is  an  enzyme  is  no  explanation.  A 
definite  search  was  made  as  to  whether  or  not  it  depends  on  nucleo- 
proteid,  and  the  answer  was  in  the  affirmative.  Nucleo-proteids  were 
prepared  from  various  organs  and  tissues  by  the  methods  given  by 
different  authors,  and  all  were  found  to  have  the  oxidising  energy  of 
the  original  tissue  or  organ ;  these  compounds  are  affected  by  poi.^ons 
and  temperature  like  the  original  organs.  Numerous  analyses  of 
various  nucleo-proteids  are  given,  and  considerable  importance  in  this 
connection  is  given  to  the  constant  presence  of  iron  in  them.  The 
glycolytic  power  of  the  blood  is  attributed  to  the  same  substances. 

W.  D.  H. 

Cerebro-spinal  Flmd.  By  E.  Naweatzki  {Zeit.  phjsiol.  Chem., 
1897,  23,  532 — 554). — Previous  workers  on  cerebro-spinal  fluid  have 
all  but  unanimously  stated  that  the  reducing  substance  contained  in 
it  is  not  sugar.    In  the  present  case,  large  quantities  of  the  fluid  were 
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obtained  from  calves  and  horses,  and  also  from  men  ;  the  author  thus 
regards  his  work  as  being  more  trustworthy  than  that  of  others,  who 
mostly  worked  with  small  quantities.  Although  he  was  not  successful 
in  separating  the  sugar  in  the  crystalline  form,  he  states  that  otherwise 
the  reducing  substance  gives  all  the  reactions  characteristic  of  dextrose. 
He  did  not  find  catechol,  as  Halliburton  did.  In  the  fluids  he  examined, 
globulin  was  the  only  proteid  present,  proteoses  and  peptones  being 
absent.  The  sugar  in  cerebro-spinal  fluid  disappears  soon  after  death 
(glycolytic  action).  W.  D.  H. 

Behaviour  of  Compounds  of  Salicylic  Acid  in  the  Organism. 
By  Stanislas  Bondznyski  {Chem.  Centr.,  1896,  ii,  1039 — 1040;  from 
Arch.  exp.  Path,  Pharm.,  38,  88 — 98). — After  the  use  of  sodium  salicyl- 
ate, 9 7  "5  per  cent,  of  it  was  found  in  the  urine  as  salicyluric  acid  ; 
after  the  use  of  ethylic  salicylate,  91  "3  per  cent,  was  found  in  the  urine. 
After  ethylenic  salicylate,  47  "6  per  cent,  was  found  in  the  urine  as 
salicyluric  acid,  and  19 '5  per  cent,  in  the  faeces  as  salicylic  acid.  Of 
salicylglyceride,  86 "7  per  cent,  passes  unchanged  through  the 
alimentary  canal,  and  8  7  per  cent,  is  excreted  in  the  urine  as  salicyl- 
uric acid.  Dichlorhydrin-salicylate  appears  chiefly  in  the  urine  (92*7 
per  cent.).  After  the  use  of  salicyl  compounds  soluble  in  water,  such 
as  salicylamide,  there  was  complete  absorption,  none  being  found  in  the 
fteces.  W.   D.  H. 

Physiological  Action  of  Nicouline.  By  Ed.  Boinet  {Compt.  rend. 
SoG.  Biol.,  1896,  [x],  3,  403— 406).— iV^icow^me,  C3H^0,a  colourless,  in- 
odorous substance  crystallising  in  rhomboidal  tablets,  was  extracted  by 
Geoffroy  from  Rohinia  Nicou  Auhlet,  a  leguminous  plant  used  by  the 
natives  of  Guiana  to  stupefy  and  capture  tish. 

The  action  of  nicouline  is  on  the  central  nervous  system,  especially 
on  the  bulb  ;  after  a  phase  of  excitation,  stupor  sets  in,  the  muscles 
are  relaxed,  sensation  is  in  abeyance,  and  the  temperature  falls.  It  is 
rapidly  eliminated.  The  fatal  dose  for  mammals  is  1  milligram  per  10 
grams  of  the  body  weight.  W.  D.  H. 

Action  of  Scopoline  and  Scopoleines.  By  Arnold  Schiller 
{Chem.  Centr.,  1896,  ii,  1039;  from  Arch.  exp.  Path.  Pharm.,  38, 
71 — 87). — Scopoline,  on  account  of  its  insolubility,  does  not  act  on  frogs, 
but  the  scopoleines  (cinnamylscopoline,  benzoylscopoline,  acetylscopo- 
line)  produce  narcosis,  with  a  rise  of  reflex  irritability.  The  cinnamyl 
compound  is  the  most  active,  0*01 — 0  02  gram  producing  a  marked 
effect ;  in  rabbits  and  cats,  however,  0'12  gram  produces  no  correspond- 
ing results.  In  contradistinction  to  scopolamine,  scopoline  and  the 
scopoleines  produce  no  effect  on  the  pupil,  secretion  of  saliva,  or  vagus 
endings  in  the  heart.  W.  D.  H. 

Physiological  Action  of  Copper.  By  Arnold  Koldewey  {Chem, 
Centr.,  1896,  ii,  1041 ;  from  Dissert.  Berlin). — Although  it  is  advisable  to 
obviate  admixture  of  copper  with  the  food,  no  noteworthily  evil  results 
follow  small  doses  of  copper,  or  even  large  doses  in  people  in  good  health, 
or  in  animals  that  vomit  readily ;  long  continuance  in  the  use  of  cop- 
per, however,  produces  slight  degenerative  changes  in  the  liver  and 
kidney,  which  can  only  be  detected  on  microscopic  examination.     The 
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existence  of  chronic  copper  poisoning  among  workers  in  that  metal 
is  doubted,  and  illness,  if  it  occurs,  is  probably  to  be  attributed  to 
arsenic,  zinc,  or  lead  mixed  with  the  copper.  W.  D.  11. 

Composition  of  Normal  Urine.  By  Charles  Platt  {J.  A-nier. 
Chevi.  Soc,  1897,  19,  382— 384).— The  amounts  of  the  various  con- 
stituents of  the  urine  of  men  and  women  are  arranged  in  a  lengthy  table. 
The  numbers  given  are  averages  compiled  from  the  observations  of  the 
author  (number  not  stated)  and  those  of  forty-eight  other  investigators; 
they  do  not  differ  in  any  essential  particular  from  those  found  in  the 
text-books.  W.  D.  H. 

Excretion  of  Phosphorus  during  Feeding  with  Casein.  By 
GoTTiiELF  Makcuse  {I'Jlugers  Archiv.,  1897,  67,  373—394). — The 
experiments  were  carried  out  in  the  usual  manner  of  metabolism  ex- 
periments ;  a  dog  was  used,  and  the  phosphorus  in  its  food  (casein  and 
meat  extract),  and  in  its  excrements,  was  estimated.  In  four  experi- 
ments, the  average  of  phosphorus  absorbed  from  the  food  was  90  per 
cent,  of  that  given  ;  this  is  even  better  than  when  meat  is  given.  The 
phosphorus  thus  follows  the  same  course  as  was  previously  shown  in  the 
case  of  the  nitrogen  of  casein,  thus  confirming  the  view,  previou.sly 
found  expressed,  of  the  high  nutritire  value  of  casein.        W.  D.  H. 

Nitrogenous  Excretion  in  Phloridzin-diabetes.  By  Cn.  Conte- 
JEAN  {Compl.  rend.  Soc.  Biol,  1896,  [x],  3,  344 — 347). — In  phloridzin- 
diabetes  in  animals,  the  excretion  of  nitrogen  is  not  increased,  as  von 
Mering  states,  and  proteid  cannot  therefore  be  regarded  as  the 
precursor  of  sugar.  The  opinion  expressed  is  that  the  sugar  is 
formed,  partly,  if  not  ev<-lii'~i'voly,  from  the  fat  of  the  organism. 

W.  D.  H. 

Uric  Acid  in  the  Saliva  in  the  Uric  Acid  Diathesis.  By 
BoucHERON  {Compt.  reiut.  Soc.  Jiiol.,  1896,  [x],  3,  454— 456).— By 
the  murexide  test,  uric  acid  can  be  detected  in  the  saliva  in  patients 
suffering  from  the  uric  acid  diathesi.s,  particularly  in  the  intervals 
between  meals.  An  analogy  is  drawn  between  this  and  the  occurrence 
of  sugar  in  the  urine  in  diabetes.  W.  D.  H. 

Toxicity  of  Aqueous  Solutions  of  Phosphorus.  By  Thomas 
BoKORNY  {C/iem.  Zeit.,  1896,  20,  1022). — Phosphorus  is  a  poison  to 
low  organisms,  but  not  a  powerful  one.  As  with  nitroglycerol,  there 
is  here  a  difference  between  low  animals  and  plants  and  those  higher 
in  the  scale.  W.  D.  H. 

Excretion  of  Water  and  Carbonic  Anhydride  from  Inflamed 
Skin.  -By  Wakelin  Barratt  {J.  physiol.,  1897,  22,  206—214).— 
In  dry  dermatitis  produced  by  carbolic  acid,  the  output  of  water  is 
much  dimini.shed  (56  per  cent.) ;  this  persists  till  desquamation  is 
completed.  No  marked  alteration  is  noted  in  the  elimination  of 
carbonic  anhydride,  until,  when  desquamation  is  in  progress,  the  horny 
epithelium  becomes  thinner ;  there  is  then  a  tendency  to  increased 
output.  W.  D.  H. 

Glycosuria  after  Carbonic  Oxide  Poisoning.  By  Walther 
Straub  {Chem.  Centr,,   1896,  ii,  1040;  from  Arch.  exp.  Path.  Pharm., 
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38,  139 — 157). — After  poisoning  dogs  by  carbonic  oxide,  sugar  ap- 
pears in  the  urine  if  proteid  decomposition  occurs ;  but  in  proteid 
hunger,  or  with  excess  of  carbohydrate  food,  it  is  absent.  Adminis- 
tration of  gelatin  will  take  the  place  of  proteid  in  this  connection. 

W.  D.  H. 

Nitroglycerol  as  a  Poison.  By  Thomas  Bokorny  {Chem.  Zeit., 
1896,  20,  1021 — 1022). — Nitroglycerol  is  a  very  feeble  poison  to  low 
organisms,  whilst  niti'oethane  is  not  only  non-poisonous  to  these,  but 
appears  to  increase  their  nutrition.  W.  D.  H. 
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Nitrated  Carbohydrates  as  Food  Material  for  Moulds.  By 
Thomas  Bokorny  {Chem.  Zeit,  1896,  20,  985— 986).— Cellulose  tri- 
nitrate (nitrocellulose)  will  serve  as  a  food  supply  for  moulds  when 
suspended  in  distilled  water  containing  the  requisite  mineral  matter 
and  placed  in  the  dark.  The  growth  is  rapid,  and  a  considerable 
quantity  of  the  vegetable  growth  accumulates  round  the  masses  of 
cellulose  nitrate,  but  no  growth  is  observed  if  mineral  matter  is  absent. 
Cellulose  itself  cannot  act  as  a  food  supply,  and  it  seems  probable  that 
if  glycerol  is  present  cellulose  nitrate  is  no  longer  made  use  of. 

J.  J.  S. 

Fixation  of  Atmospheric  Nitrogen  by  the  Association  of 
Algse  and  Bacteria.  By  Raoul  Bouilhac  {Compt.  rend.,  1896, 
123,  828 — 830). — Nostoc  punctiforme  was  cultivated  in  flasks 
containing  {Nos.  1 — 6)  nutritive  solutions  free  from  nitrogen,  with  and 
without  soil  bacteria.  A  second  series  of  experiments  was  made 
(Nos.  7 — 18)  in  which  potassium  arsenate  (As  ==0-01  percent.)  was  added 
to  the  nutritive  solution.  It  had  been  previously  shown  that  certain 
algse  are  able  to  live  in  presence  of  arsenic.  The  following  results 
were  obtained! 

Nitrogen. 

Dry  , ^i: . 

produce       Total    Per  cent,  in 
No.  (grams),     (grams),    drysubst, 

1 — 3     without  bacteria —  —  — 

4  with  bacteria    ; 0-705        0-0234         3-3 

5  „  ,,         0-564         0-020  3-5 

6  ,,  ,,         and  Hypheothrix 0*353        0-0111         3-1 

7— 10  without  ,,    —       —     — 

11  with   „    0-322    0-0105    3-2 

12  „  „         0-295         0-0118         4-0 

13  ,,  ,,         0-183        0-0065        3-5 

15      ,,      ,"      !!!!!.!!!.!.!....!!.!'..".!....!!...!!!   0-154     0-0058     3-7 

16  ,,  ,,         Rypheothrix  and  Pleurococeiis     0-322        0-0107         3-3 

17  „  ,,  ,,  ,,     Ulothrix   ...     0-381         0-012  3-6 

18  „  ,,        and       ,,  0-545        0-0206        3-7 

There  was,   therefore,   fixation  of    nitrogen  during  the  growth  of 
algae  associated  with  bacteria,  and  the  percentage  of    nitrogen  in  the 
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produce  is  comparable  with  that  of  the  Leguminosce.  Like  Nostoc,  the 
bacteria  are  capable  of  living  in  presence  of  arsenic  in  the  quantity 
employed, 

S'chizothinx  lardacea  and  Ulolhrix  Jlaccida  failed  to  develop  in  ab- 
sence of  combined  nitrogen,  both  with  and  without  soil  bacteria. 

N.  H.  J.  M. 

Action  of  Formaldehyde  on  Germination.  By  Rk:jiaud 
WiNDiscii  {Laiulw.  Versuchs.-Stat.,  1897,  49,  223— 226).— Selected 
seeds  (200  of  each)  of  winter- wheat,  rye,  barley,  and  oats  were  allowed 
to  germinate  between  thick  Swedish  filter  paper,  with  distilled  water 
alone,  and  in  presence  of  different  amounts  of  formaldehyde  (0'02  to 
040  per  cent.).  The  experiments  extended  over  12 — 16  days.  The 
weakest  solution  retarded,  on  the  first  day,  the  germination  of  barley, 
wheat,  and  rye,  but  was  favourable  to  oats  as  compared  with  water 
alone.  The  0*08  per  cent,  solution  had  a  considerable  retarding  effect, 
especially  in  the  case  of  rye  and  wheat,  but  less  with  barley  ;  oats 
germinated  normally.  With  0*12  per  cent,  of  formaldehyde,  the  wheat 
was  mostly  destroyed,  whilst  the  germination  of  oats,  although  re- 
tarded, was  otherwise  normal.  The  following  results  show  the  average 
percentage  of  seeds  of  each  kind  which  germinated  under  the  influence 
of  the  solutions  of  different  strengths.  There  were  two  experiments  in 
each  case. 

Forwaldeliyde 

percent.                 0          002  004  008  012  020          040 

Barley 965     95-5  97-5  890  470  none       none 

Wheat 980     97-25  97-25  88-5          9-^5  „ 

Oats 97-0     99-50  99-25  96-5  955  645 

Rye  96-25  93-5  9105  65-25  2050  1-5 

The  results  of  the  duplicate  experiments  given  differed  by  less  than 
5  per  cent.  N.  H.  J.  M. 

How  is  the  High  Percentage  of  Iron  in  the  Ash  of  Trapa 
natans  to  be  Explained  ?  By  George  Tiioms  {Landtv.  Versuchs.- 
Stat.,  1897,  49,  165 — 171). — The  nuts  examined  were  obtained  from  a 
lake  near  Jacobstadt  in  Courland,  and  included  (1)  black  nuts  which 
had  been  at  least  a  year  in  the  mud  at  the  bottom  of  the  lake,  and  (2) 
fresh  nuts  still  containing  the  kernels.  The  following  analytical 
results  were  obtained. 

In  dry  In  ash, 

Dry  Insoluble  matter,  FejOg 

matter         Ash  in  HCl        Fe203      ash  per      per 

(grams),     (grams),     (grams).      (grams),      cent.       cent. 

Kernels  of  6  fresh  nuts  5-2846     0-1740     0-0007     00023     3-29     1-32 

Shells      „  „     „       „      5-9328     0-1896     0-0034     0-0025     3-20     1-34 

Black  nuts  (2)   1-4692     0-1100     0-0082     0-0746     7-48  67-82 

The  comparatively  small  amount  of  iron  in  the  fresh  nuts  indicate 
that  iron  has  no  physiological  r6le.  It  is  supposed  that  the  porous 
tissues  of  the  dead  nuts  which  contain  tannin,  precipitate  the  iron  pre- 
sent in  the  water  which  surrounds  them,  until  the  whole  of  the  tannin 
is  used  up.     This  would  account  for  the   blackening  of  the  nuts,  and 
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also  accords  with  the  results  of  analyses  of  black  oak  found  in  the 
river  near  Riga.  The  wood  contained  :  water,  8"0li ;  ash  in  dry  sub- 
stance 1'22,  and  FoqC^  (in  the  ash)  50'14  per  cent,  (compare  E.  von 
Gorup-Besanez,  Annale7i,  118,  220—227).  N.  H.  J.  M. 

Sugar  and  Starch  in  Resting  Potatoes.  By  "Wilhelm  Bersch 
(Chem.  Centr.,  1896,  ii,  1121  ;  from  Osterr.-ung.  Zeit.  Zucker.-Ind.  u. 
Landw.,  25,  766 — 793). — If  potatoes  are  slowly  frozen,  or  kept  for  a 
long  time  near  their  freezing  point  ( -  1°),  some  of  the  starch  is 
changed  into  sugar,  but  if  the  freezing  is  done  rapidly,  no  sugar  can  be 
detected  ;  the  sugar  formed  is  chiefly  dextrose,  but  partly  cane-sugar.  If 
they  are  again  warmed,  part  of  the  sugar  is  used  for  respiratory  pur- 
poses, and  part  is  again  transformed  into  starch.  W.  D.  H. 

Formation  of  Starch.  By  Thomas  Bokorny  {CJiem.  Zeit.,  1896, 
20,  1005 — 1006). — In  absence  of  organic  matter,  carbonic  anhydride, 
light,  and  potash  are  necessary  for  the  production  of  starch,  whilst  in 
presence  of  sugar  or  glycerol,  &c.,  light  is  not  essential  (compare  E. 
Laurent,  "  Sur  la  formation  d' aniidon  dans  les  2:>lct,ntes,"  Brussels,  1888). 
This  does  not,  however,  hold  good  for  all  plants,  as,  for  instance, 
Spirogyra  maxima,  which  failed  to  produce  starch  in  48  hours  in  1  per 
cent,  sugar  (cane-sugar,  dextrose,  and  xylose).  Moreover,  Spirogyra 
could  be  freed  fromjstarch  by  keeping  it  5 — 10  days  in  darkness ;  in  1 
per  cent,  dextrose  (both  with  0"5  per  cent,  potassium  niti-ate  and  with- 
out potash) ;  the  dextrose  did  not  even  delay  the  disappearance  of 
the  starch.  In  presence  of  light,  Spirogyra  produced  starch  abundantly 
from  cane-sugar,  grape-sugar,  and  glycerol,  &c.,  but  not  in  an  atmos- 
phere of  hydrogen. 

Similar  results  were  obtained  with  Confervce.  Whilst  many  plants, 
such  as  potatoes,  convert  sugar  into  starch  in  absence  of  light,  it  is 
still  unknown  whether  the  presence  of  oxygen  is  necessary  or  not. 

N.  H.  J.  M. 

Formation  of  Non-nitrogenous  Reserve  Substances  in  Wal- 
nuts and  Almonds.  By  Leclerc  du  Sablon  {Gompt.  rend.,  1896, 123, 
1084 — 1806). — Walnuts  and  almonds  were  examined  at  different 
periods  of  growth,  commencing  iu  July  and  June  respectively,  when 
the  embryo  was  only  slightly  developed.  They  were  dried  for  3  days 
at  45° ;  glucose,  saccharose,  and  the  amyloses  were  determined.  The 
following  percentage  results  in  dry  matter  are  given,  as  well  as  the 
amount  of  water  to  100  points  of  dry  matter. 

Water.         Oil.       Glucose.       Saccharose.     Amyloses, 

1.  Walnuts,  6  July 837  3  7-6  0  21*8 

1  Aug.     ...  535  16  2-4  0-5  14-5 

„         15  Aug.  ...  274  42  0  0-6  3-2 

1  Sept.    ...  48  59  0  0-8  2-6 

4  Oct 10  62  0  1-6  2-6 

2.  Almonds,  9  June    ...  896  2  6-0  6-7  21-6 

4  July 716  10  4-2  4  9  14-1 

1  Aug.  ...  219  37  0  2-8  6-2 

1  Sept.  ...  117  44  0  2-6  5-4 

4  Oct 12  46  0  2-5  5-3 
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The  amount  of  fatty  acids  was  much  greater  during  the  earlier 
stages  of  development  than  later,  owing  to  conversion  into  carbo- 
hydrates ;  glucose  is  also  to  be  considered  as  an  intermediate  product. 
In  almonds,  there  was  decrease  in  the  percentage  amount  of  saccharose, 
but  an  increase  in  actual  amount.  N.  H.J.  M. 

Amount  of  Lecithin  in  some  Seeds  and  Oil  Cakes.  By  Ernst 
Sciiv LZE  {Landw.  Versuchs.-Stat.,  1897,49,  203— 214).— The  following 
amounts  of  lecithin  were  found  in  various  seeds  and  cakes  (per  cent,  of 
dry  matter). 

Seeds:  Blue  and  yellow  lupins  (without  husks),  2-20and  1  -64  ;  vetches, 
1-09;  peas,  105;  lentils,  103;  wheat,  043;  barley,  047;  maize 
0-25  ;  buckwheat,  053  ;  flax,  073  ;  hemp,  085  ;  Pinus  »ylve8tri$,  049 ; 
Piceaexcelaa,  0*27;  Abies pectinata,  0*11  (compare  Stoklasa,  Abstr.,  1897, 
ii,  116). 

Cakes  :  Earth-nut  (1),  0-20  ;  (2)  0-37  ;  sesame,  049  ;  linseod,  044  ; 
cocoanut,  0-30;  cotton  seed,  0-49.  Maxwell  (Abstr.,  1891,  511)  found 
0-94  per  cent,  of  lecithin  in  cotton-seed. 

The  above  results  can  only  be  correct  on  the  assumption  that  lecithin 
is  the  only  compound,  soluble  in  alcohol  and  ether,  which  contains  phos- 
phorus ;  this  may  safely  be  assumed  in  the  cases  under  consideration, 
namely,  seeds  and  oil  cakes,  but  perhaps  not  in  the  case  of  chlorophyll- 
ous  objects  (Stoklasa,  Abstr.,  1897,  ii,  116). 

Lecithin  isolated  from  wheat  germs  had  all  the  properties  of  prepara- 
tions from  leguminous  seeds. 

Before  extracting  with  ether  and  alcohol,  seeds  must  bo  very  finely 
ground.  Seeds  which  contain  much  fat  are  first  coarsely  ground, 
extracted  with  ether,  and  then  ground  as  finely  as  possible.  Von  Bitto 
(Abstr.,  1894,  ii,  402)  recommended  extraction  with  methylic  alcohol. 
The  author  found,  however,  that  the  *'  purest  methylic  alcohol,"  from 
different  sources,  dissolved  small  amounts  of  potassium  and  sodium 
phosphates,  and  determinable  amounts  of  phosphorus  from  seeds  from 
which  the  whole  of  the  lecithin  had  previously  been  extracted. 

N.  H.  J.  M. 

A  Phosphorus  Compound  from  Plants,  which  yields  Inosite 
on  Decomposition.  By  Ernst  Winterstein  {lier.,  1897,  30, 
2299 — 2302). — The  compound  containing  phosphorus  in  combination 
with  calcium  and  magnesium,  which  was  extracted  from  the  seeds  of 
Sinajna  nigra  by  means  of  dilute  sodium  chloride  solution,  is  now  found 
to  be  most  conveniently  extracted  by  heating  the  dried  seeds  with 
dilute  acetic  acid ;  it  is  a  white,  earthy,  amorphous  mass,  and  after 
removal  of  the  calcium  by  means  of  oxalic  acid,  yields  a  compound  con- 
taining 42-24  per  cent.  PgO^  and  12*97  per  cent.  MgO.  An  attempt 
to  obtain  the  free  acid  was  unsuccessful,  although  on  heating  the  mag- 
nesium salt  in  a  closed  tube  with  concentrated  hydrochloric  acid  at 
140°  for  30  hours,  inosite  was  formed.  J.  F.  T. 

Lactic  Acid  in  Algerian  Wines.  By  Joseph  A.  Muller  {Bull.  Soc. 
Chim.,  1896,  [iii],  15,  1210 — 1213). — The  author  has  analysed  fourteen 
Algerian  wines,  the  lactic  and  succinic  acids  being  separately  estimated 
by  the  method  that  he  has  described  (this  vol.,  ii,  57).    The  total  solid 
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residue  at  100°  varied  from  20*00  to  35*00  grams  per  litre,  the 
total  acidity,  in  terms  of  sulphuric  acid,  from  5*49  to  9*82,  the  lactic 
acid  from  0*52  to  4*54,  and  the  succinic  acid  from  0*66  to  1*60  grams 
per  litre,  whilst  the  alcoholic  strength  varied  9*85  to  13*00  per  cent, 
by  vohime.  The  relative  proportions  of  lactic  acid  and  mannitol  show- 
that  the  greater  part  of  the  former  has  not  been  produced  by  a  manni- 
tol fermentation  of  glucose  or  levulose.  The  wines  contain  the 
vibrios  found  by  Pasteur  in  "  turned  "  wines,  but  differ  from  the  latter 
in  containing  normal  proportions  of  tartrates  and  of  glycerol.  All  the 
wines,  however,  contain  a  notable  proportion  of  glucose,  and  it  seems 
most  probable  that  the  vibrios,  before  attacking  the  glycerol  and  the 
tartrates,  convert  a  larger  or  smaller  proportion  of  the  glucose  into  lactic 
acid.  The  "  turning  "  ferment  is  widely  diffused,  and  the  high  tempera- 
tures that  prevail  in  Algeria  often  prevent  the  completion  of  the  alco- 
holic fermentation  whilst  favouring  the  development  of  the  vibrios. 

C.  H.  B. 

Composition  of  Potatoes.  By  Balland  [Compt.  rend.,  1897, 125, 
429 — 431). — Analyses  of  a  large  number  of  varieties  of  potatoes,  grown 
in  France,  gave  the  following  results. 

Nitrogen  Sugars 

com-  and 

Water,  pounds.  Fats,  starch. 

Ordinary     /Minimum     66*10     1*43     0*04     15*58 

condition     \  Maximum     80*60     2*81     0*14     29*85 

-rv„^  /Minimum       0*0      5*98     0*18     80*28 

■^'^  \  Maximum      0*0     13*24     0*56     89*78 

The  proportion  of  water  is  independent  of  the  size  of  the  tubers  and  of 
the  variety  of  potato,  but  seems  to  be  closely  connected  with  the  character 
of  the  soil ;  moreover,  the  proportion  of  nitrogen  compounds  varies 
considerably  in  different  varieties.  The  ash  generally  contains  traces 
of  manganese.  The  acidity  varies  from  0072  to  0*250  per  cent.  Young 
tubers  do  not  differ  from  mature  tubers  in  composition  except  that  the 
envelope  amounts  to  only  about  3  per  cent,  and  the  proportion  of  cellu- 
lose is  about  seven  times  as  great  in  the  young  as  in  the  mature  tubers. 
When  cooked  in  water,  potatoes  alter  very  little  in  weight.  Three  kilo- 
grams of  boiled,  or  about  1200  grams  of  fried  potatoes  contains  almost 
exactly  the  same  quantity  of  nitrogen  compounds  and  starches  as  1  kilo- 
gram of  ordinary  white  bread.  C  H.  B. 

Banana  Flour.  By  John  B.  Coppock  {Chem.  Neivs,  1897,  75, 
265 — 266). — In  some  parts  of  Cuba,  the  fruit  of  Musa  paradisiaca,  a 
variety  of  banana,  is  the  chief  food  of  the  natives ;  a  sample  of  the 
flour  had  the  following  percentage  composition  :  water,  10*62  ;  pro- 
teids,  3*55;  fat,  1*15;  carbohydrates,  81*67;  fibre,  1*15;  phosphoric 
acid,  0*26  ;  salts  other  than  phosphates,  1*60.  The  flour  has  the 
appearance  of  finely-ground  oatmeal,  has  an  agreeable  odour,  and 
quickly  forms  a  thin,  readily  digestible  mucilage  with  warm  water. 
The  starch  granules  are  elongated  and  elliptical,  and  consist  of  con- 
centric layers.  D.  A.  L. 


Celhi- 

Weight 

lose. 

Ash. 

of  tubers. 

0*37 

0*44 

23*0  grams, 

0*68 

1*18 

420*0      „   ^ 

1*40 

1*66 

3*06 

4*38 
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Composition  of  the  Seeds  of  Mangel  Wurzel.  By  Arthur 
Devarda  (Landw.  Vermchs.-^'tal.,  1897,  49,  239— 240).— The  entire 
seeds  (shell  and  kernel)  of  seven  (mostly  Austrian)  varieties  of  mangel 
wurzel  were  analysed.  The  average  percentage  composition  of  the  dry 
matter  (88-45  per  cent,  in  the  fresh  substance)  was  as  follows : 


N-freo 

N  X  6-25.          Crude  fat.         extract. 

12-84              608            38-41 

Crude  fibre. 
34-01 

Ash. 
8-38 

pure  ash  contained  (per  cent.) 

K,0.        Na,0.       CaO.       M«0.        Fe^O,. 
1201      801     1614     11-07      1-03 

P,0,.       SO,. 
1000      5-01 

SiO^       CI. 
24-61     2-32 

N.  H.  J.  M. 

Analytical  Chemistry. 


Sensitive  Litmus  Paper.  By  Ronde  {Chem.  Centr.,  1896.  ii, 
1130;  from  Phann.  Ze'U.,  41,  736). — Coarsely  powdered  litmus  is 
digested  during  one  day  with  12 — 15  parts  of  water,  and  the  dark-blue 
mixture  after  being  treated  with  concentrated  sulphuric  acid  until 
the  colour  turns  to  bright  red,  is  heated  on  a  water  bath  to  expel 
carbonic  anhydride ;  dilute  sulphuric  acid  is  then  added  until  filter 
paper  dipped  in  the  liquid  just  appears  violet-red.  When  cold,  the 
liquid  is  filtered,  and  by  addition  of  more  dilute  sulphuric  acid,  or  of 
powdered  litmus,  it  ife  adjusted  so  as  to  give  either  a  blue  or  a  red 
stain  to  filter  paper.  M.  J.  S. 

Application  of  Iodic  Acid  to  the  Analysis  of  Iodides.  By 
Frank  A.  Gooch  and  C.  F.  Walker  {Amer.  J.  IScL,  1897,  [iv],  3, 
293—300,  and  Zeit.  anorg.  Chem.,  14,  423— 431).— The  authors  have 
worked  out  a  new  process  for  the  estimation  of  iodides.  An  excess  of 
solution  of  potassium  iodate  is  first  added,  and  then  dilute  sulphuric 
acid,  which  causes  iodine  to  be  set  free  ;  solution  of  potassium  hydro- 
gen carbonate  is  then  added  in  slight  excess,  followed  by  a  very  slight  ex- 
cess of  standard  arsenious  acid  ;  finally,  the  undecomposed  arsenious  acid 
is  titrated  with  standard  iodine,  using  starch  solution  as  indicator.  The 
amount  of  iodine  to  be  estimated  is  five-sixths  of  the  iodine  thus  found. 

To  ensure  success,  the  amount  of  iodide  should  be  something  like  008 
gram  dissolved  in  150  c.c.  of  liquid.  Small  quantities  of  bromides  or 
chlorides  do  not  interfere  with  the  process.  L.  de  K. 

Detection  of  Fluorine  in  Silicates  and  Borates.  By  Julius 
A.  Reich  {Chem.  Zeit.,  1896,  20,  985). — The  substance  is  gently  heated 
with  a  little  strong  sulphuric  acid  in  a  platinum  crucible  covered  with 
a  watch  glass,  which  is  placed  with  its  convex  side  downwards,  and  is 
moistened  with  a  drop  of  water.  If  fluorine  is  present,  a  coating  of 
silicic  or  boric  acid  will  soon  be  visible  ;  the  latter  readily  dissolves  in 
a  drop  or  two  of  water.  L.  de  K. 
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Estimation  of  Sulphur  in  Iron.  By  Wilhelm  Schulte  {Chem. 
Centr.,  1896,  ii,  1132  ;  from  Stahl  unci  Eisen,  16,  865).— The  iron  (10 
grams)  is  dissolved  in  200  c.c.  of  hydrochloric  acid  (1  vol.  of  sp.  gr. 
1-19  diluted  with  2  vols,  of  water),  and  the  gases  passed  through 
45 — 50  c,c.  of  a  solution  containing  5  grams  of  cadmium  acetate, 
20  grams  of  zinc  acetate,  and  200  c.c.  of  glacial  acetic  acid  per  litre ; 
when  the  reaction  is  complete,  and  the  absorbent  solution  is  warmed 
to  30 — 40°  by  the  escaping  steam,  5 — 7  c.c.  of  copper  sulphate  solution 
(80  grams  of  crystallised  copper  sulphate  and  320  grams  of  concentrated 
sulphuric  acid  per  litre)  is  added,  whereby  the  precipitated  sulphides 
are  immediately  converted  into  copper  sulphide.  This  is  collected, 
washed  with  hot  water,  roasted,  and  then  strongly  ignited  until  con- 
verted into  cupric  oxide,  from  the  weight  of  which  the  sulphur  is 
calculated.  Cupric  acetate  cannot  be  used  for  the  original  absorption, 
in  consequence  of  the  presence  of  hydrogen  phosphide,  by  which  some 
copper  would  be  precipitated.  M.  J.  S. 

Estimation  of  Total  Ammonia  in  Gas-liquors.  By  Eduard 
DoNATH  and  K.  Pollak  {Zeit.  angw.  Chem.,  1897,  555 — 557). — The 
authors  have  proved  that  the  only  trustworthy  process  for  estimating 
ammonia  in  gas-liquors  is  the  distillation  method.  The  gas-volumetric 
process,  consisting  in  liberating  the  nitrogen  by  means  of  bromine  dis- 
solved in  aqueous  soda,  gives  results  which  are  decidedly  too  high. 
This  is  caused  by  a  partial  decomposition  of  the  thiocyanates  always 
present  in  the  samples.  L.  de  K. 

Estimation  of  Nitric  Acid  by  Electrolysis.  By  Karl  Ulsch 
(Zeit.  Elektrochem.,  1897,  3,  546 — 547). — The  nitric  acid  is  electro- 
ly  tically  reduced  to  ammonia,  employing  as  the  cathode  a  spiral  of  about 
forty  turns  of  soft  copper  wire,  about  1"4  mm.  thick,  wound  on  a  glass 
tube  of  about  15  mm.  diameter,  the  coil  being  afterwards  stretched  out 
to  a  length  of  about  70  mm.  ;  before  use,  the  copper  spiral  is  heated  to 
dull  redness  and  quenched  in  water ;  a  platinum  wire,  1  mm.  thick  and 
20  cm.  long,  is  employed  as  the  anode.  These  electrodes  reach  almost 
to  the  bottom  of  a  test-tube,  and  are  held  in  place  by  a  rubber  stopper, 
through  which  a  glass  tube  passes  to  permit  of  the  escape  of  gases  ;  the 
current  of  1'25  amperes  (or  1*5  amp.  per  sq.  dm.)  employed  is  furnished 
by  two  accumulators  in  series.  The  nitrate  is  dissolved  in  semi-normal 
sulphuric  acid.  Until  some  90  per  cent,  of  the  nitrate  is  reduced,  no 
hydrogen  is  evolved,  and  10  minutes  after  the  first  bubbles  of 
hydrogen  come  off  the  reduction  is  completed.  The  results  obtained 
with  potassium  nitrate  are  very  accurate  so  long  as  at  least  two-fifths 
of  the  sulphuric  acid  originally  present  remains  unneutralised,  but  un- 
fortunately, many  substances,  especially  chlorides,  which  accompany 
naturally  occurring  nitrates,  are  prejudicial  to  the  accuracy  of  the 
method.  T.  E. 

Estimation  of  Nitrates  in  Soil.  By  L.  Kuntze  {Chem.  Centr.,  1 896, 
ii,  1133  ;  from  Zeit.  Ver.  Ruhenzuch.  Ind.,  1896,  761). — An  attempt 
to  utilise  the  reaction  with  brucine  and  sulphuric  acid  as  a  quantita- 
tive one,  by  comparing  the  depth  of  colour  produced  by  a  single  drop 
pf    the   soil   extract   with    that   yielded   by   a   drop   of   a   standard 
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nitrate  solution,  failed  to  give  constant  results,  the  depth  of  colour 
varying  both  with  the  size  of  the  drops  and  with  the  quantity  of 
sulphuric  acid  added.  M.  J.  S. 

Estimation  of  Nitrogen  in  Nitrated  Guanos.  By  V.  Schenke 
(Chem.  Zeit.,  1896,  20,  1031— 1033).— The  author  again  states  that 
the  only  method  which  gives  satisfactory  results  with  "  nitrated 
guanos"  is  the  one  proposed  by  him  in  1893,  which  he  termed  the 
Ulsch-Kjeldahl  method. 

In  this  process,  the  nitric  nitrogen  is  first  reduced  by  means  of 
reduced  iron  and  dilute  sulphuric  acid,  and  the  whole  is  then  boiled 
with  sulphuric  acid  and  a  drop  of  mercury  until  the  organic  matter  is 
destroyed.  The  ammonia  is  then  determined  as  usual  (Abstr.,  1894, 
ii,  67).  L.  DB  K. 

Detection  of  Nitrites  in  Potable  Water.  By  A.  Gawalowski 
(Cfiem.  Centr.,  1896,  ii,  1009;  from  Zeit.  Nahrungsm.  Ihjg.  ]Yar.,  10, 
315). — The  reaction  with  potassium  iodide  and  starch  is  only  trust- 
worthy when  the  iodide  is  free  from  iodate,  and  has  been  preserved  in 
the  dry  state  and  in  the  dark  in  bottles  of  yellow  or  blue  glass ; 
dilute  hydrochloric  acid  should  be  used  for  acidifying,  since  dilute 
sulphuric  acid  is  apt  to  be  reduced  by  dust  to  sulphurous  acid.  It 
is  necessary  that  the  starch  should  be  washed  immediately  before  it  is 
gelatinised,  and  that  the  starch-paste  be  freshly  made.  M.  J.  S. 

Analysis  of  Phosphor-bronze,  Phosphor-copper,  Phosphor- 
tin,  &c.  By  Max  WicKnoRsx  (j.  Ainei:  C/iem.  Soc,  1897,  19, 
396 — 398). — Estimation  of  Phoaphoms  alone. — One  gram  of  the 
sample  is  heated  with  a  mixture  of  15  c.c.  of  nitric  and  5  c.c.  of 
hydrochloric  acid.  When  oxidised,  the  acid  liquid  is  diluted,  mixed 
with  ammonia  in  excess,  and  the  whole  made  up  to  200  c.c. ;  hydrogen 
sulphide  is  then  passed  through  the  solution  until  the  copper,  lead,  <fec., 
are  entirely  precipitated.  Ammonia  and  magnesium  mixture  are  added 
to  100  c.c.  of  the  filtered  liquid,  and  after  a  few  hours  the  magnesium 
phosphate  is  collected,  washed  with  dilute  ammonia  containing  a 
little  ammonium  sulphide,  and  weighed,  as  usual,  as  magnesium  pyro- 
phosphate. 

Complete  Analysis  of  Phospfior-hronze. — Half  a  gi"am  of  borings, 
treated  with  5  c.c.  of  strong  nitric  acid  until  fully  oxidised,  is  diluted 
with  water  and  the  insoluble  matter  collected  on  a  filter  and  washed 
with  dilute  nitric  acid.  The  filter  and  contents  are  then  ignited  in  a 
weighed  porcelain  crucible,  being  gradually  heated  to  redness ;  the 
weight  is  that  of  the  stannic  oxide  plus  phosphoric  anhydride. 
After  being  fused  with  0"5  gram  of  dry  sodium  carbonate  and  1  gram 
of  sulphur,  with  the  cover  on  the  crucible,  until  the  excess  of  sulphur 
is  volatilised,  it  is  allowed  to  cool,  and  the  fused  mass  dissolved  in 
water  ;  excess  of  ammonia  and  1  gram  of  ammonium  chloride  are  then 
added,  and  the  phosphoric  acid  precipitated  with  magnesium  mixture. 
The  precipitate  should  be  purified  by  redissolving  it  in  a  little  hydro- 
chloric acid  and  reprecipitating  with  ammonia,  before  finally  weighing  as 
magnesium  pyrophosphate.     From  the  latter,  the  phosphorus  can  be 
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calculated  and  also  the  corresponding  amount  of  phosphoric  anhydride  ; 
the  latter  deducted  from  the  weight  of  the  stannic  precipitate  gives 
the  stannic  oxide,  which  is  then  calculated  to  tin.  As,  however,  a 
little  of  the  phosphoric  acid  passes  into  the  original  nitric  acid 
filtrate,  it  is  advisable  to  make  a  special  duplicate  experiment  in  which 
the  phosphoric  acid  in  the  filtrate  can  be  estimated  by  the  molybdic 
process. 

To  the  acid  filtrate,  after  it  is  neutralised  with  ammonia,  5  c.c.  of 
nitric  acid  is  added,  the  whole  diluted  to  150  c.c,  introduced  into  a 
large  platinum  dish,  and  electrolysed,  the  lead  being  precipitated  as 
dioxide  on  the  dish  and  the  copper  on  the  negative  electrode,  which 
consists  of  a  piece  of  platinum  foil  2  inches  square.  The  liquid  contains 
any  iron  or  zinc  which  may  be  present ;  these  are  precipitated  as 
sulphides  by  adding  ammonia  and  ammonium  sulphide,  and  the 
precipitate,  after  being  collected  and  ignited  in  a  porcelain  crucible,  is 
weighed  ;  the  mixed  iron  and  zinc  oxides  are  dissolved  in  hydrochloric 
acid  and  the  ferric  oxide  precipitated  with  ammonia,  the  zinc  oxide 
being  found  by  diiference.  L.  de  K. 

Estimation  of  Phosphoric  Acid  in  Potable  Waters.  By 
Chakles  Lepierre  (^M^Z.  Soc.  Chim.,  1896,  [iii],  15,  1213—1217).— 
The  estimation  of  phosphoric  acid  in  potable  waters  by  weighing  the 
ammonium  phosphomolybdate  is  inexact,  because  the  solubility  of  the 
precipitate  in  dilute  nitric  acid  introduces  errors  of  the  same  order  of 
magnitude  as  the  quantities  to  be  determined. 

The  author  finds  (1)  that  at  equal  temperatures  the  intensity  of 
the  yellow  colour  of  the  liquid  after  addition  of  the  molybdate  is 
directly  proportional  to  the  quantity  of  phosphoric  acid  present,  at 
any  rate  up  to  0'03  gram  per  litre,  and  (2)  the  intensity  of  the 
coloration  increases  with  the  temperature,  and  between  10°  and  30°  is 
directly  proportional  to  the  temperature,  the  increase  in  intensity 
with  rise  of  temperature  being  represented  by  straight  lines. 

Solutions  of  potassium  chromate  form  a  convenient  colour  scale, 
but  a  scale  can  also  be  made  by  means  of  dilute  solutions  of  a  phos- 
phate, 50  c.c.  of  which  is  mixed  with  2  c.c.  of  a  molybdate  solution 
prepared  by  dissolving  150  grams  of  ammonium  molybdate  in  1000  c.c. 
of  water,  and  pouring  this  solution  into  1000  c.c.  of  nitric  acid  of 
sp.  gr.  1'2.  The  tubes  are  well  corked,  and  the  corks  covered  with 
paraffin  ;  the  solutions  remain  unaltered  for  two  or  three  months,  but 
those  containing  more  than  O'OIO  gram  of  phosphoric  acid  per  litre 
gradually  deposit  a  precipitate  after  that  time.  When  kept  at  40° 
for  several  days,  no  precipitate  forms  even  in  the  solutions  that  contain 
0'025  gram  of  phosphoric  acid  per  litre. 

A  litre  of  the  water  is  evaporated  after  addition  of  nitric  acid,  and 
the  residue  is  repeatedly  evaporated  with  nitric  acid  to  separate  all 
the  silica ;  it  is  then  dissolved  in  50  c.c.  of  nitric  acid,  mixed  with 
2  c.c.  of  the  molybdate  solution,  and  the  intensity  of  the  yellow  coloration 
compared  with  the  scale  of  units. 

The  presence  of  silica  introduces  an  error,  but  the  coloration  du<j  to 
phosphoric  acid  reaches  its  maximum  intensity  almost  instantaneou>.yy, 
whereas  with  silica  the  intensity  increases  slowly.     Observations  made 
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after  sufficient 'intervals  of  time  will   show  whether  the  intensity  is 
increasing  or  is  constant.  C.  H.  B. 

Solubility  of  Phosphates  in  Citric  Acid  and  Ammonium 
Citrate.  By  Otto  Foerster  {Chevi.  Zeit.,  1897,  20,  1 020— 1021 ).— The 
author's  experiments  prove  that  there  is  yet  a  good  deal  to  be  investi- 
gated before  the  citrate-solubility  controversy  is  finally  settled. 

It  appears  that  this  solubility  is  greatly  influenced  by  the  amount  of 
soluble  silica.  Another  strange  thing  is  that  some  phosphates  were 
found  to  be  more  soluble  in  Wagner's  ammonium  citrate  solution  than 
in  a  1'4  per  cent,  solution  of  citric  acid,  whilst  the  majority  of  phosphates 
are  more  readily  soluble  in  the  latter.  L,  dk  K. 

Arsenical  Sulphuric  Acid,  a  Source  of  Error  in  Naumann's 
Process  for  Estimating  Phosphoric  Acid.  By  Gustav  Loges  and 
Karl  MChlk  {Chevi.  Zeit.,  1896,  20,  984). — In  Naumann's  process  for 
estimating  phosphates  soluble  in  citric  solution,  the  citric  acid  solution 
of  the  basic  slags  is  boiled  with  sulphuric  and  nitric  acids  until  the 
organic  matter  is  destroyed.  The  pho.sphoric  acid  is  then  estimated 
by  the  magnesia  or  molybdate  method.        , 

If  there  is  any  arsenic  present  in  the  sulphuric  acid  employed,  this 
will  be  oxidised  to  arsenic  acid,  and  will  then  be  precipitated  along 
with  the  phosphoric  acid.  The  use  of  a  pure  acid  is  therefore  in- 
dispensable. L.  DB  K. 

Estimation  of  Boric  Acid  in  Poods.  By  Leonard  de  Koninoh 
(/.  Am«ir.  Chem.  Soc,  1897,  19,  385 —388).— When  using  Thomson's 
process  for  estimating  boric  acid,  it  is  necessary  to  completely  expel 
by  boiling  any  carbonic  anhydride  that  may  be  present ;  the  author 
states  that  there  is  no  fear  of  loss  of  boric  acid,  even  if  the  boiling  is 
continued  for  15  minutes,  which  is  far  longer  than  is  necessary. 

When  dealing  with  articles  of  food,  the  presence  of  phosphoric  acid 
has  to  be  taken  into  account ;  a  process  of  separating  it  by  means  of 
calcium  chloride  is  given,  differing  greatly  in  detail  from  that  pre- 
viously publi.shed  by  Thomson.  A  new  process  is  also  described  by 
which  the  boric  acid  can  be  estimated  after  removal  of  the  phosphoric 
acid  by  means  of  magnesium  mixtui'e ;  the  filtrate  is  mixed  with  excess 
of  sodium  carbonate  and  heated,  the  precipitate  of  magnesia  is  removed 
by  filtration,  the  filtrate  evaporated  to  dryness  to  render  the  rest  of 
the  magnesia  insoluble,  and  the  residue  is  then  ti-eated  with  a  little 
water  and  filtered.  The  boric  acid  can  be  titrated  according  to 
Thomson's  directions.  As  a  test  experiment,  O'l  gram  of  boric  acid  was 
dissolved  in  aqueous  soda,  and  mixed  with  100  grams  of  oatmeal  and 
incinerated ;  from  the  ash,  0*095  gram  of  boric  acid  was  recovered. 

L.  de  K. 

Estimation  of  Silica  in  Blast-furnace  Slag.  By  G.  H,  Meeker 
(J.  Aimr.  Chem.  Soc,  1897,  19,  370—374). — The  author  recommends 
the  following  process,  which  is  particularly  suitable  if  the  sample  con- 
tains an  admixture  of  spinel.  0*5  gram  of  the  finely  ground  slag  is 
placed  in  a  small  dish,  moistened  with  3  c.c.  of  water,  10  c.c.  of  hydro- 
chloric acid  added,  and  the  whole  well  stirred.  When  the  slag  has 
nearly  all  dissolved,  40  c.c.  of  dilute  sulphuric  acid  (1  : 1)  is  added,  and 
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the  mixture  boiled  until  fumes  of  sulphuric  acid  are  given  off.  When 
cold,  a  little  water  and  10  c.c.  of  hydrochloric  acid  are  added,  and  the 
whole  is  boiled  for  a  minute.  The  insoluble  matter,  consisting  of 
nearly  chemically  pure  silica,  is  collected  on  a  filter,  and  after  being 
washed  with  hot  dilute  hydrochloric  acid  and  then  with  water,  is 
ignited  and  weighed.  L.  de  K. 

Separation  of  Silicic  and  Tungstic  Acids.  By  James  S.  de 
Benneville  (./.  Amer.  Chem.  Soc,  1897,  19,  377— 379).— The  author 
confirms  the  statement  that  tungstic  acid  cannot  be  accurately 
separated  from  silica  by  means  of  ammonia,  as  the  latter  is  also 
sensibly  soluble  in  that  liquid  ;  the  solubility  is  certainly  diminished 
if  it  has  been  strongly  igilited,  but  in  that  case  the  tungstic  acid  also 
becomes  less  readily  soluble. 

The  best  plan  is  to  first  weigh  the  mixed  oxides,  then  to  remove  the 
silica  by  evaporating  with  hydrofluoric  and  sulphuric  acids,  and  weigh 
the  residue  of  tungstic  acid.  L.  de  K. 

Estimation  of  Potash  and  Phosphoric  Acid  in  Fodders.  By 
Harvey  W.  Wiley  (/.  Amer.  Chem.  Soc,  1897,  19,  320-322).— This 
is  a  slight  modification  of  the  Lindo-Gladding  process  for  estimating 
potash,  and  admits  of  the  determination  of  the  phosphoric  acid  in  the 
same  portion  of  the  sample. 

Eight  grams  of  the  substance  is  burnt  as  completely  as  possible  over 
a  small  flame,  the  ash  is  dissolved  in  50  c.c.  of  water  mixed  with 
5  c.c.  of  hydrochloric  acid,  and  transferred  to  a  200  c.c.  measuring 
flask.  Some  ferric  chloride  is  added  to  precipitate  the  phosphoric  acid, 
and  then  10  c.c.  of  strong  ammonia  and  10  c.c.  of  a  20  per  cent,  solu- 
tion of  ammonium  carbonate.  After  heating  on  the  water  bath  for  an 
hour,  the  liquid  is  left  over-night,  made  up  to  the  mark,  thoroughly 
shaken,  and  poured  on  to  a  large  filter ;  when  this  is  drained  and  has 
become  somewhat  dried,  it  is  put  back  into  the  flask.  Dilute  nitric 
acid  is  added  to  dissolve  the  ferric  phosphate,  the  solution  is  made  up 
to  a  definite  bulk,  and  an  aliquot  part  is  used  for  the  estimation  of  the 
phosphoric  acid. 

Fifty  c.c.  of  the  filtrate  containing  the  potassium  is  then  evaporated 
to  dryness  in  a  platinum  dish,  the  bulk  of  the  ammonium  chloride 
expelled  by  heating,  and  the  residue,  after  being  moistened  with  1  c.c. 
of  dilute  sulphuric  acid  (1:1),  is  again  gradually  heated  to  redness. 
The  potassium  is  then  estimated  by  means  of  platinic  chloride  by  the 
Lindo-Gladding  method.  The  washing  with  alcohol,  solution  of  am- 
monium chloride,  and  the  final  washing  with  alcohol  are  best  done  in 
a  Gooch  crucible.  After  weighing  the  double  chloride,  the  contents  of 
the  crucible  are  dissolved  in  boiling  water,  and  the  crucible  is  dried 
and  re-weighed.  L.  de  K. 

Electrolytic  Estimation  of  Cadmium.  By  S.  Avery  and  Benton 
Dales  {J.  Amer.  Chem.  Soc,  1897,  19,  379— 382).— The  authors,  having 
in  view  the  excellent  results  obtained  when  electrolysing  zinc  from  a 
formate  solution,  have  applied  the  same  process  to  cadmium  with  great 
success. 

VOL.  LXXIV.  ii.  Ji 
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About  O'l  gram  of  cadmium  is  dissolved  in  dilute  sulphuric  acid, 
6  c.c.  of  formic  acid  of  sp.  gr.  1'2  is  added,  and  then  solution  of  potas- 
sium carbonate  until  a  slight  turbidity  is  produced.  This  is  removed 
by  a  little  more  formic  acid  ;  finally  1  c.c.  more  of  this  acid  is  added, 
and  the  mixture  is  diluted  to  150  c.c.  and  submitted  to  electrolysis. 

L.  DE  K. 

Distribution  of  the  Precious  Metals  and  Impurities  in 
Copper,  and  Suggestions  for  a  Rational  Mode  of  Sampling. 
By  Edward  Keller  (./.  Amer.  Chem.  Soc,  1897,  19.  243— 258).— In 
order  to  get  a  fair  sample  of  unrefined  copper,  plates  from  8  to  10 
inches  square  and  1  inch  thick  should  be  cast,  and  from  these  drillings 
should  be  taken  at  least  1  inch  from  the  edge  through  the  entire  plate. 

The  author  believes  that  when,  on  the  solidification  of  a  metal,  the 
small  amounts  of  impurities  segregate  or  liquate,  and  consequently 
concentrate  towards  the  centre,  the  degree  of  concentration  is  greatest 
for  those  whose  atomic  volumes  show  the  greatest  difference  as 
compared  with  that  of  the  metal  in  which  these  impurities  are 
present.  L.  de  K. 

Quantitative  Electrolysis  of  Heavy  Metals.  By  L.  Wolman 
{Zeit.  Klektrochem,,  1897,  3,  537 — 545). — The  author  gives  the  results 
of  comparative  trials  of  the  principal  electrolytic  methods  which  have 
been  proposed  for  the  determination  of  the  heavy  metals. 

Copper. — The  best  results  are  obtained  with  solutions  in  dilute  sul- 
phuric or  nitric  acid.  Solutions  containing  ammonium  oxalate  require 
more  time  and  attention,  and  from  ammoniacal  solutions  the  metal  is 
apt  to  separate  in  the  spongy  condition. 

Silver  is  easily  precipitated  at  50°  from  solutions  containing  2  to  3 
per  cent,  by  volume  of  nitric  acid  (sp.  gr.  1'36)  or  from  solutions  con- 
taining potassium  cyanide. 

Lead  is  best  determined  at  50°  in  solutions  containing  about  20  per 
cent,  by  volume  of  nitric  acid  (sp.  gr.  1  •36).  The  peroxide  precipitate 
must  be  dried  at  180—190''. 

Manganese. — Fairly  good  results  are  obtained  with  solutions  contain- 
ing 1  to  15  per  cent,  by  volume  of  strong  nitric  acid,  using  a  very 
small  current  and  warming  to  50°.  Solutions  in  potassium  oxalate, 
acetic  acid  or  ammonium  pyrophosphate  do  not  give  satisfactory 
deposits. 

Zinc  is  best  deposited  from  strongly  alkaline  solution  at  60°  by 
means  of  a  fairly  strong  current.  Potassium  or  ammonium  oxalate 
solutions  are  also  satisfactory,  but  acetic  or  citric  acids,  ammonium 
acetate,  potassium  cyanide,  or  ammonium  pyrophosphate  are  unsatis- 
factory. 

Cobalt  and  nickel  are  best  deposited  from  ammoniacal  solutions ; 
Classen's  ammonium  oxalate  and  Brand's  ammonium  pyrophosphate 
methods  give  good  deposits,  but  somewhat  high  numbers. 

Iron  is  deposited  slowly  but  completely  from  solutions  in  ammonium 
oxalate. 

Copper  may  be  separated  from  zinc  or  nickel  by  first  depositing  the 
copper  from  an  acid  solution. 

Zinc  and  nickel  are  separated  by  first  depositing  the  zinc  from  an 
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alkaline  solution  containing  Rochelle  salt.  If  the  electrolysis  is  too 
long  continued,  the  zinc  is  apt  to  contain  nickel. 

Zinc  and  cadmium  are  separated  accurately  by  precipitating  the 
latter  at  50°  with  a  feeble  current  from  a  solution  containing  1  or  2 
per  cent,  by  volume  of  dilute  sulphuric  acid. 

Lead  is  separated  from  zinc,  copper,  or  silver  by  precipitating  it  at 
the  anode  from  a  solution  strongly  acidified  with  nitric  acid.  In  the 
case  of  silver,  however,  the  lead  peroxide  contains  some  silver,  and  the 
silver  deposit  simultaneously  formed  at  the  cathode  is  spongy.  Copper 
is  not  completely  precipitated  from  the  strongly  acid  solution. 

Copper  and  silver  are  separated  by  employing  an  E.  M.  F.  lower  than 
that  required  to  deposit  copper,  namely,  1*3  to  1*5  volts.  The  process  is 
slow,  so  that  it  is  easier  to  precipitate  the  silver  as  chloride. 

T.  E. 

Detection  and  Estimation  of  Traces  of  Lead  in  Waters.     By 

J.  C.  Berntrop  {Gliem.  Zeit,  1896,  1020).— The  author  has  found  that 
lead  phosphate  is  absolutely  insoluble  in  water  containing  free  sodium 
phosphate,  and  utilises  this  fact  for  the  detection  and  estimation  of 
lead  in  drinking  waters. 

A  few  litres  of  the  sample  is,  if  necessary,  rendered  somewhat  hard 
by  adding  calcium  chloride,  and  excess  of  sodium  phosphate  is  then 
added.  The  precipitate  which  forms  during  24  hours  contains  all  the 
lead.  It  is  collected  on  a  filter,  and  after  being  dissolved  in  nitric 
acid,  the  lead  is  recovered  from  the  solution  and  identified  by  the  usual 
methods.  L.  de  K. 

Estimation  of  Lead  in  Lead  Ores.  By  Richard  K.  Meade  (/. 
Amer.  Ghem.  Soc,  1897,  19,  374 — 377). — The  author  recommends  the 
following  process.  About  1  gram  of  the  sample  is  treated  in  a 
platinum  dish  with  50  c.c.  of  a  mixture  of  concentrated  sulphuric  and 
nitric  acids  (1  :  3).  The  dish  is  covered  and  heated  on  a  sand-bath  until 
the  action  of  the  acid  has  ceased.  The  cover  is  then  removed,  rinsed 
into  the  dish,  and  15  c.c.  of  hydrofluoric  acid  added,  the  dish  being 
heated  until  fumes  of  sulphuric  acid  begin  to  make  their  appearance. 
When  cold,  the  residue  is  diluted  to  about  100  c.c,  and  the  undissolved 
lead  sulphate  is  collected  and  washed  first  with  a  2  per  cent,  solution 
of  sulphuric  acid  and  then  with  alcohol.  The  precipitate  is  detached 
from  the  filter  and  ignited,  the  paper  being  burnt  separately  in  the 
usual  way. 

If  a  sample  of  galena  should  contain  calcite,  this  may  be  removed  by 
a  preliminary  treatment  of  the  ore  with  dilute  hydrochloric  acid,  but 
it  is  always  advisable  to  wash  the  lead  sulphate  thoroughly  with  acidi- 
fied water  in  order  to  remove  the  last  traces  of  calcium  sulphate. 

L.   DE  K. 

Volumetric  Estimation  of  Lead.  By  J.  Howard  Wainwright 
{J.  Amer.  Chem.  jSoc,  1897,  19,  389 — 393). — The  author  recommends 
a  process  differing  but  slightly  from  that  given  in  Crookes'  "  Select 
Methods."  To  estimate  the  amount  of  metallic  lead  in  litharge,  1  gram 
of  the  sample  is  dissolved  in  10  c.c.  of  nitric  acid  (sp.  gr.  1'20),  the 
solution  is  neutralised  with  excess  of  ammonia,  and  a  large  excess  of 

4—2 
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acetic  acid  is  added  ;  the  liquid  is  then  heated  to  boiling  and  a  solution 
of  potassium  dichromate  run  in  from  a  delicate  burette  until  the  bulk 
of  the  lead  has  been  precipitated.  The  dichromate  solution  should  be 
made  of  such  a  strength  that  1  c.c.  represents  a  quantity  of  lead  not 
greatly  differing  from  001  gram.  The  solution  is  now  agnin  boiled 
until  the  lead  chromate  has  become  orange  coloured,  and  the  titration 
is  then  cautiously  continued  until  the  precipitate  settles  promptly. 
The  dichromate  is  now  added  a  drop  at  the  time,  until  a  few  drops  of 
the  supernatant  liquid  put  on  to  a  white  porcelain  tile  gives  a  distinct 
red  coloration  with  a  drop  of  a  2  per  cent,  solution  of  silver  nitrate. 

Other  metals  which  are  precipitated  by  potassium  dichromate  or 
which  exercise  a  reducing  action  on  it  should  be  first  removed.  Red 
lead  should  be  dissolved  in  dilute  nitric  acid  with  the  addition  of  oxalic 
acid  ;  white  lead  may  be  at  once  dissolved  in  acetic  acid. 

L.   DE  K. 

Sodium  Peroxide  as  a  Third  [Iron-zinc]  Group  Reagent. — By 
Samuel  W.  Pabr  (/.  Anier.  Chevi.  6'oc.,  1897,  19,  341— 348).— The 
metals  of  this  group  may  be,  to  some  extent,  separated  by  means  of 
aqueous  potash  or  soda  ;  but  in  the  presence  of  chromium,  the  separation 
is  far  from  complete,  as  this  metal  is  partly  retained  by  the  precipitate, 
particularly  in  the  presence  of  zinc. 

The  author  recommends  dissolving  the  ammonium  sulphide  pre- 
cipitate in  nitric  acid,  and  after  neutralising  with  soda,  heating  the 
solution  with  excess  of  sodium  peroxide.  The  chromium  will  then  be 
converted  into  sodium  chromate,  and  the  other  metals,  except  zinc  and 
aluminium,  will  be  left  insoluble  as  hydroxides,  or  peroxides ;  they 
are  usually  free  from  phosphoric  acid.  L.  de  K. 

Estimation  of  Manganese  in  Iron  Ores  in  the  Dry  Way.  By 
BiJTTGENBACH  {CJievi.  Centr.,  1896,  ii,  1134 ;  from  Rev.  Univera. ;  Berg.- 
Hiittenvi.-Zeit.y  55,  368).' — Two  fusions  are  made ;  the  one  with  an 
acid  flux,  the  other  with  a  basic  flux  The  regulus  of  the  former 
contains  only  the  iron  of  the  ore,  the  slag  containing  the  manganese 
as  silicate.  The  regulus  of  the  latter  contains  the  iron  with  the 
reducible  manganese,  and  its  excess  of  weight  over  the  former  should 
agree  with  the  excess  of  weight  found  in  the  slag  of  the  acid  fusion 
(allowing  for  the  oxygen  required  to  form  manganous  oxide).  Should 
they  not  agree,  the  difference  is  due  to  the  non-reduction  of  part  of 
the  manganese  in  the  ore,  in  consequence  of  a  deficiency  in  the  amount 
of  iron  present.  Ores  rich  in  manganese  can  be  smelted  without  the 
addition  of  lime ;  the  regulus  then  contains  the  iron  free  from 
manganese  and  containing  only  traces  of  carbon.  M.  J.  S. 

Estimation  of  Manganese  by  Electrolysis.  By  Carl  Engels 
{Zeit.  EUktrochem.,  1897,  3,  286—289,  and  305— 308).— Further  details 
are  given  of  the  method  previously  described  (Abstr.,  1896,  ii,  276), 
of  determining  manganese  by  depositing  it  electrolytically  as  peroxide 
from  solutions  containing  chrome  alum,  or  alcohol  and  ammonium 
acetate. 

Manganates  and  'permanganates  are  first  reduced  by  a  small  excess 
of  hydrogen  peroxide  in  acetic  acid  solution,  the  hydrogen  peroxide 
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destroyed  by  a  little  chromic  acid,  the  ammonium  acetate  and  chrome 
alum  added,  and  the  free  acetic  acid  neutralised  by  ammonia ;  the 
solution  is  then  electrolysed  in  an  etched  platinum  basin  at  about  80°, 
and  the  adherent  deposit  thus  obtained  is  heated  for  3  or  4  minutes 
to  redness  to  convert  it  into  MugO^.  With  0*4  gram  of  manganese  in 
150  c.c.  of  solution  containing  2  grams  of  chrome  alum  and  10  grams 
of  ammonium  acetate,  the  precipitation  is  complete  in  about  1^  hours 
with  a  current  density  of  0*8  to  1  ampdre  per  sq.  dcm.  The  results 
of  the  test  analyses  given  are  excellent. 

Heavy  metals  must  first  be  removed  when  they  occur  along  with 
manganese,  and  when  the  filtrate  from  them  is  dilute  or  contains 
substances  which  would  interfere  with  the  electrolytic  separation,  the 
manganese  is  best  precipitated  with  hydrogen  peroxide  and  ammonia, 
and  then  redissolved  and  treated  as  above  described. 

The  determinations  can  be  made  with  smaller  currents,  but  the 
time  required  is  correspondingly  longer.  At  ordinary  temperatures, 
1"25  volts  and  at  80°  Tl  volts  are  sufiicient  to  produce  decomposition, 
but  in  the  cold  the  precipitation  is  complete  only  after  a  very  prolonged 
action  of  the  current,  and  the  precipitate  is  brittle  and  does  not  adhere 
well  to  the  dish.  In  order  to  obtain  a  suflS.ciently  adhesive  precipitate, 
the  electrolysis  must  be  conducted  at  80°  and  in  presence  of  chrome  alum ; 
the  latter  may  be  replaced  by  alcohol,  though  this  is  less  certain  in  its 
results,  and  requires  the  application  of  at  least  2  volts.  The  reason 
of  the  variations  in  the  properties  of  the  precipitate  is  discussed  at 
length ;  the  author  considers  that  MnO^  and  Mn203  are  the  primary  pro- 
ducts of  the  electrolysis,  and  that  they  are  deposited  as  a  brittle,  metal- 
like coating.  If,  however,  oxygen  is  simultaneously  separated  at  the 
anode,  it  is  supposed  to  act,  in  the  nascent  state,  as  a  reducing  agent, 
rendering  the  coating  porous  and  not  brittle.  The  chrome  alum  acts 
partly  by  reducing  the  manganese  peroxide,  partly  by  taking  up  some 
of  the  oxygen  and  so  modifying  the  evolution  of  gas  that  the  coating 
is  not  mechanically  disturbed.  The  inferior  results  obtained  with 
alcohol  are  due  to  the  fact  that  it  merely  acts  in  the  second  way  and 
not  in  the  first. 

With  a  current  density  of  0*8  to  1  ampere  per  sq.  decimetre  and  with 
0'2  to  0'3  gram  of  manganese,  the  quantity  of  chrome  alum  employed 
may  be  varied  from  1  to  3  grams  ;  with  larger  or  smaller  quantities, 
the  deposit  of  manganese  peroxide  is  brittle  and  non-adhesive. 

T.  E. 

Estimation  of  Iron  in  Limestones.  By  D^sir^  de  Paepe  {Chem. 
Zeit.,  1896,  20,  1004).— 5  to  10  grams  of  the  sample  is  boiled  for  5 
minutes  with  strong  hydrochloric  acid,  some  water  added,  and  the 
liquid  filtered ;  after  the  addition  of  nitric  acid,  the  mixture  is  boiled, 
and  the  iron  and  alumina  are  precipitated  by  ammonia,  collected 
on  a  filter,  and  washed.  The  filtrate  is  made  up  to  a  definite  volume, 
and  may  then  be  used  for  the  estimation  of  lime,  magnesia,  alkalis, 
&c.  The  ferric  precipitate  is  dissolved  in  hydrochloric  acid,  diluted  to 
125  c.c,  and  an  aliquot  portion  mixed  with  excess  of  tartaric  acid  ; 
the  iron  is  then  precipitated  with  ammonia  and  ammonium  sulphide, 
the  precipitate  being  finally  converted  into  ferric  oxide.       L.  de  K. 
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Qualitative  Separations  with  Sodium  Nitrite  in  Absence  of 
Phosphates.  By  Gillet  Wynkoop  (/.  Amer.  Chem.  Soc,  1897,  10, 
434 — 436). — The  author  states  that  iron,  chromium,  and  aluminium 
may  be  completely  separated  from  zinc,  manganese,  cobalt  and  nickel 
by  adding  to  the  solution,  if  necessary,  a  few  drops  of  hydrochloric 
acid  and  then  boiHng  with  excess  of  sodium  nitrite.  It  is  advisable 
to  first  reduce  the  iron  to  the  ferrous  state,  as  it  then  gives  a  more 
granular  precipitate. 

The  author's  test  experiments,  although  only  qualitative,  are  per- 
fectly satisfactory.  L.  de  K. 

Electrolytic  Separation  of  Nickel  and  Cobalt  from  Iron. 
By  O.  DucRU  {Coinpt.  rend.,  1897,  125,  436— 439).— When  a  solution 
containing  a  ferric  and  a  nickel  salt  is  precipitated  with  excess  of 
ammonia,  part  of  the  nickel  is  precipitated  and  part  remains  in 
solution,  but  if  an  electric  current  is  passed  through  the  liquid  in 
which  the  precipitate  is  suspended,  the  whole  of  the  nickel  is  depo.sited 
on  the  cathode.  A  very  small  quantity  of  iron  is  deposited  at  the 
same  time,  and  a  correction  must  be  made  by  dissolving  the  metal 
and  precipitating  the  iron  after  peroxidation ;  for  practical  purposes, 
however,  the  correction,  which  is  always  small,  is  rarely  necessary. 

The  metal  is  dissolved,  the  solution  evaporated  to  dryness  with  a 
slight  excess  of  sulphuric  acid,  the  residue  dissolved  in  water,  mixed 
with  5  to  10  grams  of  ammonium  sulphate,  heated,  placed  in  the 
electrolysis  apparatus,  mixed  with  excess  of  concentrated  ammonia, 
and  subjected  to  the  action  of  a  current  of  1*5  to  2 '5  ampdres  for 
about  4  hours.  The  results  quoted  in  the  paper  indicate  that  the 
method  is  very  accurate. 

In  the  case  of  steels,  0*25  to  0*30  gram  is  dissolved  in  aqua  regia, 
evaporated  with  sulphuric  acid,  and  treated  as  above. 

It  is  not  necessary  to  separate  the  silicon  and  carbon,  and  traces  of 
manganese,  chromium,  and  phosphorus  do  not  affect  the  accuracy  of 
the  estimation.  Traces  of  manganese  are  almost  always  deposited 
with  the  small  quantity  of  iron,  but  the  error  due  to  this  cause  is 
negligable. 

The  author  notes  that  a  small  portion  of  the  metal  deposited  is 
insoluble  in  hydrochloric  acid,  but  dissolves  in  aqua  regia,  and  the 
latter  solution  gives  the  reactions  of  ferric  salts. 

Small  quantities  of  chromic  acid  prevent  the  precipitation  of  the 
nickel  by  electrolysis  from  the  ammoniacal  solutions.  C.  H.  B. 

Estimation  of  Molybdenum  lodometrically.  By  Fbank  A. 
GoocH  (Avier.  J.  Set.,  1897,  [iii],  237 — 240,  and  Zeit.  anorg.  Chem.,  14, 
317— 322).— The  author  defends  his  process  (Abstr.,  1897,  ii,  76) 
against  the  criticisms  of  Friedheim  and  Euler,  and  states  that  the 
results  they  obtained  are  vitiated  by  serious  arithmetical  errors. 

L.  DE  K. 

Analysis  of  Commercial  Calcium  Carbide  and  Acetylene, 
and  Purification  of  the  Latter.  By  Georg  Lunge  and  Edward 
Cedercreutz  {Zeit.  angw.  Cliem.,  1897,  651—655). — The  authors 
point  out  the  great  difficulty  there  is  in  obtaining  a  thoroughly  re- 
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presentative  sample  on  account  of  the  impossibility  of  obtaining  a 
fine  powder  without  moisture  being  absorbed  and  acetylene  given  off. 
About  50 — 100  grams  of  pea-sized  lumps  must  therefore  be  taken  for 
analysis  ;  these  are  placed  in  a  generating  flask  and  brine  is  slowly  added 
through  a  tap  funnel  until  effervescence  ceases  ;  the  gas  is  collected  in 
a  large  gasometer  over  brine,  or,  better  still,  over  water  previously 
saturated  with  the  gas.  One  hundred  grams  of  chemically  pure 
calcium  carbide  should  yield  34'877  litres  of  gas  at  normal  temperature 
and  pressure. 

Frequently  the  sample  contains  phosphorus,  which  is  evolved  as 
hydrogen  phosphide,  and  sulphur  which  is  partially  given  off  as  hydrogen 
sulphide  and  volatile  sulphur  compounds.  To  estimate  these,  50 — 70 
grams  of  the  sample  is  treated  as  directed  above,  and  the  gases 
allowed  to  pass  through  a  ten-bulb  absorption  tube  filled  with  75  c.c. 
of  a  3  per  cent,  solution  of  sodium  hypochlorite.  This  oxidises  the 
phosphorus  and  sulphur  to  the  corresponding  acids ;  after  pre- 
cipitating the  first  with  ammoniacal  magnesium  chloride,  the  second 
may  be  precipitated  in  the  filtrate  by  adding  hydrochloric  acid  and 
barium  chloride. 

Commercial  acetylene  may  be  purified  by  passing  it  first  through  a 
milk  of  chloride  of  lime,  or,  better  still,  over  moist  lumps  of  that 
substance.  This  treatment  fully  removes  phosphorus  and  sulphur 
compounds.  It  may  then  be  both  dried  and  freed  from  ammonia  by 
passing  it  through  sulphuric  acid  of  1  "6  sp.  gr.  L.  de  K. 

Estimation  of  Cyanogen  by  Silver  Nitrate,  using  Potassium 
Iodide  and  Ammonia  as  Indicators.  By  William  J.  Sharwood 
{J.  Amer.  Chem.  Soc,  1897,  19,  400— 434).— The  author,  after  criti- 
cising the  various  processes  in  use,  recommends  the  following  scheme. 
To  the  solution  containing  the  cyanogen,  5  c.c.  of  ammonia  and  2  c.c. 
of  a  5  per  cent,  solution  of  potassium  iodide  are  added,  and  then  standard 
solution  of  silver  nitrate  until  a  faint,  permanent  cloudiness  is  pro- 
duced. If  the  solution  contains  sulphides  in  small  amount,  5 — 10  c.c. 
of  a  solution  made  by  dissolving  0'5  gram  of  iodine  and  2  grams  of 
potassium  iodide  in  100  c.c.  of  water  is  used  in  place  of  the  potassium 
iodide,  but  a  special  check  should  be  made  in  such  case.  If  the 
amount  of  sulphide  is  large,  it  must  be  removed  by  means  of  a  solution 
of  sodium  plumbite  ;  an  aliquot  part  of  the  filtrate  is  then  titrated. 

If  zinc  is  present,  a  large  excess  of  alkali  should  be  added  ;  in  this 
case,  the  cyanogen  found  represents,  not  only  the  potassium  cyanide, 
but  also  the  double  zinc  compound.  By  estimating  the  zinc,  the 
amount  of  free  potassium  cyanide  may  be  readily  calculated,  as  1  part 
of  zinc  corresponds  with  4  parts  of  potassium  cyanide.  A  similar 
allowance  must  be  made  if  small  quantities  of  copper  are  present.  If 
calcium,  magnesium,  or  manganese  are  present,  ammonium  chloride 
must  be  added,  whilst  soda  is  used  in  presence  of  aluminium  or 
lead. 

For  technical  purposes,  it  is  best  to  prepare  a  silver  nitrate  solution 
containing  1*305  grams  of  this  salt  per  100  c.c;  taking  samples  of 
10  c.c.  each,  1  c.c.  of  the  silver  represents  O'J  per  cent,  of  potassium 
cyanide.  L.  DE  K, 
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Detection  of  Rhodinol  in  Ethereal  Oils.  By  Hugo  Erdmann 
and  P.  HuTH  {J.  p:  C/iem.,  [ii],  56,  27—42).     See  this  vol.,  i,  36. 

Recalculation  of  Wein's  Table  for  Starch  Estimation.  By 
William  H.  Krug  {J.  Amer.  Chem.  Soc,  1897,  19,  452— 454).— Wein 
has  constructed  a  very  useful  table  for  calculating  the  amount  of  starch 
or  dextrin  from  the  amount  of  metallic  copper  obtained  when  employing 
Allihn's  process  for  the  estimation  of  starch.  This  table  is  based  on 
the  factor  0*90.  There  being  some  slight  difference  of  opinion  regarding 
the  true  molecular  formula  of  starch,  Ost  states  that  the  factor  0  9 25 
should  have  been  employed. 

The  author  has,  therefore,  recalculated  the  table,  using  the  average 
factor  0-92.  L.  de  K. 

Estimation  of  Carbohydrates  in  Food-stuffs.  By  Winthrop 
E.  Stone  (J.  Amer.  ^'oc,  1897, 19,  183—197  ;  347— 349).— The  author 
has  worked  out  a  scheme  for  the  estimation  of  carbohydrates  in  food- 
stuffs, as  the  methods  generally  employed  are  becoming  obsolete,  and  do 
not  satisfy  the  present  demands. 

In  the  author's  process,  the  sample  is  finely  ground  or  grated,  and 
from  50  to  100  grams  is  first  extracted,  preferably  in  a  Soxhlet  apparatus, 
with  500  C.C.  of  strong  alcohol  to  di.«solve  out  any  sugars  ;  the  residue  is 
then  exhausted  with  500  c.c.  of  cold  water  to  remove  dextrin  and  soluble 
starch,  and  the  undissolved  part  is  air-dried.  Two  grams  of  the  latter 
is  boiled  with  100  c.c.  of  water  for  half  an  hour,  and,  after  cooling  to 
65°,  it  is  digested  with  diastase  at  this  temperature,  in  order  to  hydro- 
lyse  the  starch.  The  residue  left  after  this  treatment  is  then  boiled 
in  a  reflux  apparatus  with  100  c.c.  of  water  and  2  c.c.  of  hydrochloric 
acid,  to  convert  the  gums,  pentosans,  hemicelluloses,  iic,  into  reducing 
sugars ;  finally,  the  residue  is  boiled  with  aqueous  soda  (1*25  per  cent.), 
and  the  crude  fibre  which  is  left  is  dried  and  weighed.  L.  de  K. 

Improvements  on  Squibb's  Volumetric  Method  for  Estimat- 
ing Acetone.  By  Lyman  F.  Kebler  (J.  Amer.  Chem.  Soc,  1897, 
19,  316 — 320). — The  process  differs  from  the  original  method  (Abstr., 
1897,  ii,  466)  in  so  far  that  the  use  of  pure  acetone  and  the  drop  end- 
reaction  are  dispensed  with.  The  following  solutions  are  required  :  1. 
A  6  per  cent,  solution  of  hydrochloric  acid.  2.  A  decinormal  solution  of 
sodium  thiosulphate.  3.  An  alkaline  solution  of  potassium  iodide  madeby 
dissolving  250  grams  of  the  pure  salt,  making  the  liquid  up  to  1  litre,  and 
adding  800  c.c.  of  aqueous  soda  containing  257  grams  of  soda  per  litre. 
4.  An  approximately  four-fifths  normal  solution  of  sodium  hypochlorite, 
made  by  mixing  100  grams  of  35  per  cent,  chloride  of  lime  with  400 
c.c.  of  water,  and  adding  a  solution  of  120  grams  of  soda  crystals  in 
400  c.c.  of  hot  water ;  when  cold,  the  clear  liquid  is  decanted,  diluted 
to  1  litre,  and  mixed  with  25  c.c.  of  aqueous  soda  of  sp.  gr.  1-29.  5. 
A  starch  solution  made  by  rubbing  0*125  gram  of  starch  with  5  c.c. 
of  cold  water  and  then  adding  20  c.c.  of  boiling  water  and  again  boil- 
ing for  a  few  minutes ;  when  cold,  2  grams  of  sodium  hydrogen  car- 
bonate is  added.  The  sample  of  acetone  to  be  tested  should  be  diluted 
with  water  to  50  or  100  times  its  weight.    Twenty  c.c.  of  the  solution  3 
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is  put  into  a  stoppered  flask,  10  c.c.  of  the  acetone  solution  is  added, 
and  excess  of  solution  4  run  in  from  a  burette.  After  thoroughly 
shaking,  the  mixture  is  rendered  acid  by  adding  solution  1,  excess  of 
solution  2  is  run  in,  and  after  a  few  minutes  a  little  of  solution  5  is 
added  and  the  excess  of  thiosulphate  re-titrated. 

A  blank  experiment  without  the  acetone  having  been  made,  the  per- 
centage of  the  latter  can  be  readily  calculated  by  remembering  that 
1  mol.  of  acetone  requires  3  mols.  of  free  iodine  to  form  iodoform. 

L.  DE  K. 

Estimation  of  all  the  Volatile  Fatty  Acids  in  Butter.     By 

Eduard  Wrampelmeyer  {Landw.  Versuchs.-Stat.,  1897,49,215 — 218). 
— The  filtered  fat  (about  5  grams)  is  heated  in  a  700 — 800  c.c.  flask 
with  20  c.c.  of  glycerol  sodium  hydroxide  (prepared  by  dissolving  100 
grams  of  caustic  soda  in  100  c.c.  of  water  and  mixing  20  c.c.  of  the 
solution  with  180  c.c.  of  glycerol)  over  a  flame  until  frothing  ceases 
and  the  liquid  is  clear.  250  c.c.  of  hot,  boiled  distilled  water  is  care- 
fully added,  then  a  drop  of  indicator  (litmus),  and  finally  50  c.c.  of 
dilute  sulphuric  acid  (20  c.c.  of  acid  sp.  gr.  =  1*84  to  1  litre).  The 
flask  is  immediately  closed  with  a  double  bored  cork  fitted  with  a  bulb- 
tube  connected  with  a  condenser  at  least  O'o  metre  long,  and  a  second 
tube  for  steam  distillation.  For  the  production  of  steam,  boiled  dis- 
tilled water  is  employed,  and  the  steam  is  passed  through  a  connecting 
tube  of  copper  (30  cm.  long  and  1  "4  cm.  wide)  which  is  well  heated  with 
a  flat  burner.  The  distillation  of  1'5  litres  (collected  in  two  portions 
of  1  and  0'5  litre)  takes  about  an  hour  and  a  half.  The  distillate  is 
filtered  and  half  in  each  case  (500  c.c.  and  250  c.c.  respectively)  titrated. 
All  the  water  used  in  the  process  must  be  previously  boiled  to 
remove  carbonic  anhydride.  In  order  to  avoid  any  substance  being 
mechanically  carried  over  in  the  distillation,  the  bulb  of  the  distilling 
tube  must  have  a  bent  tube  at  the  upper  opening.  Check  experiments 
must  be  made  with  each  apparatus,  and  potash  must  not  be  substituted 
for  soda.  N.  H.  J.  M. 

Estimation  of  Lactic  and  Succinic  Acids  in  Wines.  By 
Joseph  A.  Muller  {Bull  Soc.  Chim.,  1896,  [iii],  15,  1203—1206).— 
The  succinic  and  lactic  acids  in  wines  are  usually  estimated  together 
and  expressed  in  terms  of  the  equivalent  quantity  of  sulphuric  acid, 
but  they  can  readily  be  separated  by  taking  advantage  of  the  fact  that 
barium  succinate  is  almost  completely  insoluble  in  alcohol  of  80 — 83°, 
whereas  barium  lactate  dissolves.  The  wine  is  mixed  with  quartz 
sand,  evaporated  to  dryness  under  low  pressure,  and  the  residue  dried 
over  potash.  It  is  then  extracted  with  ether,  the  ether  distilled  off  or 
allowed  to  evaporate  spontaneously,  the  residue  dissolved  in  water  and 
the  hot  solution  titrated  with  carefully  purified  barium  hydroxide 
solution,  using  phenolphthalein  as  indicator.  The  neutral  liquid  is 
evaporated  to  dryness,  mixed  with  5  c.c.  of  warm  water  and  25  c.c.  of 
absolute  alcohol,  and  allowed  to  remain  for  several  hours,  after  which 
it  is  filtered,  the  residue  washed  with  alcohol  of  80°,  and  the  barium 
estimated  in  both  the  residue  and  the  solution.  Experiments  made 
with  liquids  of  known  composition  indicate  that  the  results  are  too 
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low  in  the  case  of  both  acids,  the  error  being  greater  in  the  case  of 
the  lactic  acid,  by  reason  of  its  volatility  (compare  this  vol.,  i,  9). 

C.  H.  B. 

Estimation  of  the  Acidity  of  Milk.  By  Authue  Devaeda 
{Cliem.  Centr.,  1896,  ii,  1003;  from  Ostei-r.  Molkerel-Zeit.,  1896,  Sept.). 
— The  author  uses  a  stoppered  flask  holding  100  c.c,  to  the  bottom  of 
the  neck,  and  with  a  cylindrical  neck  of  6  c.c.  capacity  graduated  in 
half  cubic  centimetres.  One  hundred  c.c.  of  milk,  together  with  the 
necessary  amount  of  4  per  cent,  alcoholic  phenolphthalein  solution, 
reach  to  the  zero  mark,  and  when  suflicient  N/10  alkali  has  been 
added  to  produce  the  red  colour,  the  reading  on  the  neck  gives  at  once 
the  degree  of  acidity ;  5  c.c.  of  alkali  corresponds  with  1  Soxhlet 
degree.  M.  J.  S. 

Detection  of  Filicic  Acid  in  Cases  of  Poisoning  by  Fern 
Extract.  By  Icaeo  Bocchi  {CJtem.  Centr.,  1896,  ii,  1137  ;  from  Boll. 
Chim.  Farm.,  1896,  20,  609). — The  viscera  are  cut  up,  dried  on 
the  water  bath,  and  extracted  with  a  mixture  of  1  part  of  absolute 
alcohol  and  3  parts  of  ether ;  the  extract  is  then  evaporated,  the 
greenish-brown  residue  treated  with  lime-water  until  a  colourless  solu- 
tion is  obtained^  and  the  filtered  solution  acidifled  with  acetic  acid  and 
shaken  with  carbon  bisulphide.  The  residue  from  the  bisulphide  solu- 
tion may  be  further  purified  by  dissolving  it  in  ether,  and  treating  the 
solution  with  lime-water  or  neutral  cupric  acetate  ;  the  usual  tests 
for  filicic  acid  can  then  be  applied.  Filicic  acid  does  not  pass  into  the 
urine,  but  is  decomposed  in  the  organism.  M.  J.  S. 

Analysis  of  Linseed  Oil  and  Linseed  Oil  Varnish.  By 
Waltuer  Ln'PERT  {Zeit.  angw.  Chem.,  1897,  655 — 657.  Compare 
Abstr.,  1897,  ii,  529). — A  criticism  of  Amsel's  so-called  water  test  for 
ascertaining  the  presence  of  rosin  and  rosin  oil  in  linseed  oil.  This 
test  consists  in  saponifying  the  sample  with  alcoholic  potash  and  then 
adding  water,  when  in  the  presence  of  adulterants  a  more  or  less 
decided  turbidity  will  be  noticed. 

The  author  proves  the  test  to  be  utterly  untrustworthy. 

L.   DE  K. 

Examination  of  Resins.  By  Karl  Dieterich  (Chem.  Centr., 
1896,  ii,  1137—1139;  from  Ber.  deut.  pluirm.  Ges.,  6,  2i7).— Peru 
balsam. — To  obtain  the  saponification  number,  1  gram  is  digested  in 
the  cold  for  24  hours  with  50  c.c.  of  light  petroleum  and  50  c.c.  of  N/2 
alcoholic  potash ;  300  c.c.  of  water  is  then  added  and  the  liquid 
titrated  with  acid.  The  normal  value  is  260 — 270.  For  ascertaining 
the  acid  number,  a  dilution  of  1  :  200  is  necessary.  Phenolphthalein 
should  be  added  repeatedly  and  the  titration  continued  until  the  super- 
natant liquid  shows  a  distinct  red  colour  after  the  brown,  flocculent 
precipitate  has  subsided ;  values  of  68 — 80  are  obtained,  whilst  adultera- 
tions raise  the  acid  number  and  lower  the  saponification  number.  The 
ether  number,  obtained  by  subtracting  the  acid  number  from  the 
saponification  number,  varied  only  from  188  to  196  in  the  specimens 
examined  by  the  author.  Commercial  samples  contain  1*5 — 3  per 
cent,  insoluble  in  ether.   The  ethereal  solution  serves  for  the  estimation 
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of  the  cinnamein  and  the  resin  salts  (peruresinotannol  cinnamate),  for 
which  purpose  it  is  shaken  with  20  c.c.  of  a  2  per  cent,  solution  of  sodium 
hydroxide,  and  the  two  liquids  carefully  separated.  Evaporation  of  the 
ethereal  solution  gives  the  cinnamein,  and  precipitation  of  the  alkaline 
solution  with  hydrochloric  acid  the  resin.  The  former  should  amount  to 
65 — 75  per  cent.,  and  the  latter  to  20 — 28  per  cent,  of  the  balsam. 

Gum  Ammojiiacum. — The  acid  number  is  obtained  by  distilling  0*5 
gram  in  a  current  of  steam  and  conveying  the  distillate  directly  into 
40  c.c.  of  N/2  potash.  To  test  for  galbanum  resin,  5  grams  is  boiled 
with  15  grams  of  strong  hydrochloric  acid  for  15  minutes,  15  c.c.  of 
water  is  added,  and  the  liquid  filtered  through  a  wetted,  double  filter; 
the  clear  filtrate  is  supersaturated  with  ammonia,  when  a  blue  fluo- 
rescence reveals  the  presence  of  galbanum.  In  estimating  the  saponifi- 
cation number,  heat  must  be  avoided.  The  following  fractional  method 
gives  the  resin  number  and  gum  number.  Two  quantities  of  1  gram 
each  are  digested  for  24  hours  in  stoppered  flasks  with  50  c.c.  of  light 
petroleum  and  25  c.c.  of  normal  alcoholic  potash;  one  quantity  is  then 
diluted  with  500  c.c.  of  water  and  titrated  with  N'/2  sulphuric  acid, 
which  gives  the  resin  number ;  whilst  to  the  other,  25  c.c.  of  N/2 
aqueous  potash  and  75  c.c.  of  water  are  added,  and  after  another  24 
hours  the  mixture  is  titrated  as  before,  giving  the  saponification  number. 
The  diiference  is  the  gum  number.  A  good  specimen  should  show 
high  acid  and  resin  numbers,  and  a  low  gum  number.  M.  J.  S. 

Detection  and  Estimation  of  Santonin  in  the  Flower  Buds  of 
Artemisia  maritima.  By  K.  Thaeter  [Arch.  Pharm.,  1897,  235, 
401 — 414). — ^To  estimate  the  quantity  of  santonin,  the  flowers  are  ex- 
tracted with  ether,  the  residue  left  on  evaporating  the  ether  is  digested 
with  milk  of  lime,  the  filtrate  treated  with  aluminium  acetate,  excess 
of  magnesia  added,  and  the  thoroughly  dried  mass  again  extracted  with 
pure  anhydrous  ether.  Three  different  kinds  yielded  2*26,  2 "43,  and 
2-78  per  cent,  of  santonin  respectively.  The  author  finds  that  Kippen- 
berger's  method  {Ber.  deutsch.  pliarm.  Ges.,  4),  recommended  by 
Thomas  {Zeit.  anal.  CJiem.,  34,  294),  is  not  generally  applicable  owing 
to  the  extreme  difficulty  of  extracting  santonin  by  means  of  glycerol 
containing  tannin. 

Tannin  precipitates  santonin  from  aqueous  but  not  from  alcoholic 
solutions.  With  sulphuric  acid  alone,  santonin  does  not  give  any 
coloration,  but  it  is  easily  detected  by  means  of  furfuraldehyde  sul- 
phuric acid,  with  which  it  gives  first  a  carmine-red  coloration  on  warm- 
ing, becoming  bluish-violet,  and  finally  dark  blue ;  after  prolonged 
digestion,  a  black  precipitate  is  formed.  By  this  means  0-0001  gram 
may  easily  be  detected.  The  author  has  compared  the  effects  of  this 
test  on  a  large  number  of  alkaloids,  bitter  principles,  glucosides,  &c., 
but  only  the  following  gave  characteristic  colour  reactions.  a-Naph- 
thol  gives  first  a  carmine-red  and  then  a  violet  coloration  which  per- 
sists for  an  hour.  y8-Naphthol  turns  orange  and  then  cherry-red. 
Yeratrine  gives  various  colours — green,  red,  blue — becoming  violet, 
and  finally  brown  ;  and  with  sulphuric  acid  alone  a  yellow,  then  car- 
mine-red, and  finally  a  brown  colour.  Picrotoxin  with  furfuraldehyde 
sulphuric  acid  produces  a  very  persistent  violet,  and  piperine  a  light- 
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green  coloration,  passing  through  sea-green  to  bluish-green  and  indigo 
blue.  With  sulphuric  acid  alone,  the  latter  gives  a  reddish-yellow 
coloration  which  becomes  brown  on  warming.  E.  W.  W. 

Caffeine,  By  Guilford  L.  Spencer  {J.  Amer.  C/iem.  Soc,  1897,  19, 
279 — 281). — The  author  prefers  estimating  caffeine  in  tea  by  means  of 
Gomberg's  volumetric  iodine  method  (Abstr.,  1897,  i,  129),  instead  of 
the  gravimetric  process.  To  obtain  a  suitable  solution,  5  grams  of 
finely  ground  tea  is  boiled  for  half  an  hour  with  about  400  c.c.  of  water; 
a  considerable  excess  of  recently  prepared  iron  hydroxide  is  added,  and 
after  digesting  for  an  hour  the  liquid  is  cooled  and  diluted  to  500  c.c. 
An  aliquot  part  is  then  filtered  off  and  titrated  by  Gomberg's  method. 

L.  DE  K. 

Modification  of  the  Thalleioquinine  Test  for  Quinine.  By  F. 
S.  Hyde  (J.  Aviei:  Chem.  Soc,  1897,  19,  331— 332).— Some  of  the  sus- 
pected alkaloid  (0*003 — 0"005  gram)  is  dissolved  in  5  c.c.  of  water 
•with  the  aid  of  one  drop  of  dilute  sulphuric  acid  (1  : 4),  and  a  clear 
solution  of  bleaching  powder  is  added  until  the  blue  fluorescence  has 
just  disappeared  ;  a  tew  drops  of  dilute  ammonia  (1  : 3)  are  then  added, 
when  a  clear,  emerald-green  coloration  should  appear.  This  is  more 
certain  than  the  ordinary  method  of  testing  with  chlorine  or  bromine 
water  and  ammonia.  L.  de  K. 

Behaviour  of  Proteids  with  Aldehydes.  By  Ernst  O.  Beck- 
MANN  with  H.  ScuARFENBEROER  GEN.  Sertz  and  O.  Elsner  {CJiem. 
Centr.,  1896,  ii,  930— 932).— See  this  vol.,  i,  55. 

Estimation  of  Albumin  in  Urine.  By  WAssiLfcEFF  {Chem.  Centr., 
1896,  ii,  1012  ;  from  St.  Fetersb.  Wocltenachr.,  1896,  331).— For  gravi- 
metric estimation,  the  urine  is  mixed  with  4  volumes  of  95  per  cent, 
alcohol,  and  the  vessel  immersed  for  3 — 5  minutes  in  hot  water.  The 
precipitate  is  then  collected,  dried,  weighed,  and  its  ash  (which 
never  exceeds  1  per  cent.)  subtracted.  For  clinical  purposes,  albumin 
in  urine  can  be  titrated  with  salicylsulphonic  acid.  10 — 20  c.c.  of 
urine  (acidified  with  acetic  acid  if  alkaline)  is  diluted  with  water, 
mixed  with  2  drops  of  a  1  per  cent,  aqueous  solution  of  "  Fast  Yellow  " 
(Echtgelb),  and  titrated  with  a  25  per  cent,  solution  of  salicylsulphonic 
acid  until  a  permanent  brick-red  colour  is  obtained.  One  c.c.  precipitates 
001006  gram  of  albumin,  and  even  at  a  dilution  of  1  :  50000  produces 
a  distinct  turbidity.  M.  J.  S. 
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Validity  of  Maxwell's  Equations.  By  P.  S.  "Wedell-Wedbllsboeg 
{Zeit,  physikal.  Chem.,  1897,  24,  367 — 370). — Known  facts  are,  in  the 
author's  opinion,  not  in  accord  with  Maxwell's  equations,  the  validity 
of  which  is  contested,  for  according  to  these  equations,  there  must  be, 
at  the  starting  of  a  current,  two  induction  effects:  (1)  that  experi- 
mentally obtained  ;  (2)  that  due  to  the  increase  of  the  electrostatic 
field.  The  paper  also  contains  the  author's  reply  to  some  of  Gold- 
hammer's  criticisms  of  a  previous  paper  on  this  subject  [Zeit.  physikal. 
Chevi.,  23,  686).  L.  M.  J. 

Laboratory  Notes.  By  William  Skey  {Chem.  News,  1897,  76, 
109). — In  the  following  couples,  the  electrolytes  were  separated  by 
gelatin.  With  gold  in  potassium  cyanide,  and  platinum  in  an  acid, 
hydrogen  is  evolved  from  the  platinum,  but  if  an  alkali  is  substituted 
for  the  acid,  this  is  not  the  case.  With  gold  or  silver  in  cyanide, 
and  gold  or  silver  in  copper  sulphate,  copper  is  deposited.  With  platinum 
or  gold  in  tannic  acid,  and  potash  and  platinum  or  gold  in  acid,  a  strong 
current  is  developed,  and  hydrogen  is  evolved  until  all  the  tannic  acid  is 
oxidised.  Platinum  in  potash  is  positive  to  platinum  in  acid  or  ferrous 
sulphate,  and  throws  down  gold  or  platinum  or  silver  from  solution. 
Platinum  in  concentrated  salt  solution  rendered  alkaline  with  potash,  and 
platinum  in  acid  also  throws  down  gold,  from  its  chloride,  on  platinum 
and  produces  a  strong  current.  An  insulated  voltaic  cell  connected  with 
insulated  silver  plates  6  inches  square  and  an  inch  apart  in  the  air 
develops  a  current  too  feeble  for  detection  by  the  galvanometer,  but 
deposits  gold,  from  its  chloride,  on  platinum.  D.  A.  L. 

Thermodynamics  of  "Swelling"  (" Quellung"),  with  Special 
Reference  to  Starch  and  the  Determination  of  its  Molecular 
Weight.  By  Hermann  Rodewald  {Zeit.  physikal.  Chem.,  1897,  24, 
193—218.  Compare  Abstr.,  1895,  i,  165).— The  author  applies  the 
term  "  swelling  "  to  the  absorption  of  water,  or  other  liquid,  by  a  solid 
substance  which  does  not  exhibit  any  pores,  visible  or  microscopic.  An 
expression  is  deduced  thermodynamically  for  the  heat  liberated  in 
terms  of  the  change  of  specific  volume,  namely,  (1)  y  =  T[dp/dt(s'  -s-  )i/], 
and  the  author  then  records  the  experimental  work  for  the  case  of 
starch.  Air-dried  starch  was  found  to  contain  about  16 "33  per  cent, 
of  moisture,  and  the  heat  produced  by  soaking  in  water  was  observed 
for  starches  of  different  original  water  content,  an  ice-calorimeter  being 
employed  ;  a  curve  and  table  of  the  results  are  added.  The  contraction 
in  volume  was  also  obtained  as  a  function  of  the  percentage  of  water,- 
the  curve  being  very  similar  to  the  above  heat  curve.  The  values  of 
dp/ (It  and  y  in  the  equation  (1)  are  deduced  from  the  values  of  the  heat 
and  volume  change  for  the  dry  and  moist  starch,  and  the  expression 
y  =  273(s'  -s)l  75-  0-00507  is  thus  obtained.  A  relation  between  the 
volume  change,  hence  the  heat  of  swelling,  and  the  water  content  is  next 
calculated,  from  which  the  equation  log(8'  -  s)  =  O'S  -  2  -  0*0423i(;  is  ob- 
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tained,  and  hence  y  =  0  when  w  =  31  "63.  By  means  of  an  expression  used 
by  Kirchhoff  for  the  vapour  pressure  of  sulphuric  acid  solutions,  that 
of  the  starch  is  calculated,  the  value  thus  obtained  being  4*5594  for 
31*63  per  cent,  of  water;  from  this  calculated  value  of  the  vapour 
pressure,  the  author  deduces  the  number  4370  for  the  molecular  weight 
of  starch  corresponding  with  the  formula  CjggHovoOias-  The  expansion 
coefficient  was  found  to  be  a  linear  function  of  the  water,  and  the 
force  of  attraction  between  dry  starch  and  moisture  is  calculated  as 
2073  kilos,  per  sq.  cm.  L.  M.  J. 

Distillation  with  Vapour.  By  C.  H.  BKXEnicT  (J.  Physical  CJiem., 
1897,  1,  397 — 402). — The  author  finds  that  there  is  an  enormous 
increase  in  the  volatility  of  solid  naphthalene  when  ether  is  present. 
Distillation  with  a  current  of  ether  vapour  would  give  not  less  than  four 
times  as  much  naphthalene  as  if  the  process  were  carried  on  with  an  air 
current  or  under  diminished  external  pressvire.  8ome  rough  measure- 
ments with  camphor  in  different  solvents  gave  similar  results. 

H.  0. 

Solubility  of  Solids  in  Vapours.  By  J.  M.  Talmadoe  {J.  Physical 
Chem.,  1897, 1,  547 — 554). — The  author  distilled  saturated  solutions  of 
camphor  and  naphthalene  in  methylic  alcohol,  ethylic  alcohol,  acetone, 
and  ether  under  different  pressures,  an  excess  of  the  solid  being  present 
in  all  cases.  In  the  case  of  naphthalene,  he  was  unable  to  confirm 
Benedict' 8  result  (see  preceding  abstract),  and  although  the  experiments 
show  that  the  concentration  of  naphthalene  vapour  in  equilibrium 
with  solid  naphthalene  is  not  independent  of  the  other  components  in 
the  system,  they  do  not  show  whether  the  vapour  pressure  is  increased 
or  decreased  by  the  presence  of  a  solvent.  In  the  case  of  camphor,  the 
vapour  pressure  of  the  solute  also  varies  with  the  solvent.  The  values 
with  ether  and  acetone  are  more  than  double  the  real  vapour  pressures. 
With  methylic  alcohol,  the  values  are  a  little  above  the  normal,  whilst 
with  ethylic  alcohol,  the  calculated  vapour  pressures  are  only  about 
one-half  of  those  obtained  directly.  H.  C. 

Temperature  of  Maximum  Density  of  Barium  Chloride 
Solutions.  By  Louis  C.  de  Ooppet  {Compt.  rend.,  1897, 125,  533). — 
The  following  results  were  obtained. 

Weight  of  Reduction  of  the  Molecular  reduction 

BaClj  in  1000  grains      Temperature  of  temperature  of  of  temperature  of 

of  water.  maximum  density.  maximum  density,  maximum  density. 

0  3-982°  —  .     — 

6-73  •  3-207  0-775°  2394 

10'42  2-785  1-197  2388 

20-83  1-572  2-409  2404 

41-72  -0-843  4-825  24-04 

The  reduction  of  the  temperature  of  maximum  density  is  sensibly  pro- 
portional to  the  weight  of  anhydrous  barium  chloride  dissolved  in 
1000  grams  of  water.  C.  H.  B. 

Solubilities  of  Liquids.  By  A.  Aignan  and  E.  Dugas  {Compt. 
rend.,  1897,  125,  498 — 500). — Mixtures  of  acetic  acid  and  benzene  in 
various  proportions  become  homogeneous  at  different  temperatures. 


40  c.c. 

50  c.c. 

60  c.c. 

70  c.c. 

60  c.c. 

50  c.c. 

40  c.c. 

30  c.c. 
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Acetic  acid     30  c.c. 

Benzene 70  c.c. 

Temperature  of  I  ^^,^,            ^^o            50°             30°            2-5° 
homogeneity  J 

and  in  these  cases  it  is  difficult  to  decide  which  is  the  solvent  and 
which  the  dissolved  substance,  as  in"j  the  case  of  aniline,  phenol  and 
water  described  by  Alexeeff  (Abstr.,  1886,  847),  and  his  method 
of  observation  does  not  admit  of  the  solution  of  the  problem. 

If  Va  and  V},  are  the  respective  volumes  of  the  two  liquids  A  and 
B  introduced  into  the  sealed  glass  tube,  a  and  ft  their  coefficients  of 
reciprocal  solubility,  and  V^  and  V^  the  respective  volumes  of  the  two 
layers  of  liquid,  A  saturated  with  B  and  B  saturated  with  A, 

Zi  =  l+^   ^«-«^& 

V,      1+a  *   Vb-/3Va' 

and  a  similar  relation  holds  good  if  weights  are  taken  instead  of 
volumes.  When  the  temperature  varies,  if  a  tends  towards  the  value 
Va/  Vb,  the  numerator  of  the  first  member  F^  should  tend  towards  zero  ; 
but  if  /3  tends  towards  the  value  Fa/Fj,  then  Fg  should  tend  towards  zero. 
It  becomes  necessary,  therefore,  to  observe  towards  which  extremity 
of  the  tube  the  surface  of  separation  of  the  liquids  disappears  on 
heating. 

In  the  cases  quoted,  with  30,  40,  or  50  per  cent,  of  acetic  acid,  the 
surface  of  separation  tends  towards  the  bottom  of  the  tube,  and  hence 
at  75°  and  50°  saturated  solutions  of  acetic  acid  in  benzene  occur ; 
with  60  and  70  per  cent,  of  acetic  acid,  the  surface  of  separation  tends 
to  disappear  towards  the  upper  part  of  the  tube,  and  hence  at  30°  and 
2 '5°  saturated  solutions  of  benzene  in  acetic  acid  occur. 

The  authors  criticise  Alexeeff's  method  of  drawing  his  curves, 
which  they  regard  as  based  on  an  erroneous  assumption. 

C.  H.  B. 

Kinetic  Theory  of  Solutions.  By  Arthur  A.  Noyes  {Zeit. 
2)hysikal.  Chem.,  1897,  24,  366). — In  his  paper  on  osmotic  pressure 
(Abstr.,  1897,  ii,  395),  the  author  erroneously  ascribed  an  inaccurate 
expression  to  Nernst.  L.  M.  J. 

Osmotic  Pressure  and  Variance.  By  Joseph  E.  Trevor  {J. 
Physical  Chem.,  1897,  1,  349 — 365). — The  variance  is  always  the  total 
number  of  variables  which  a  system  exhibits,  diminished  by  the  number 
r  of  its  phases.  The  variables  are  n  potentials,  being  at  least  one  for 
each  independently  variable  component,  one  for  the  temperature,  and 
one  for  at  least  one  pressure,  with  x  for  the  added  pressures  introduced 
by  the  appearance  of  x  osmotic  walls,  and  y  for  each  of  the  y  separa- 
tions of  a  component  by  such  a  wall.  The  total  number  of  variables 
is,  therefore,  n  +  2  +  x  +  y,  and  the  variance  is  v  =  n  +  2  +  x  +  y-r. 
This  is  the  generalised  phase  rule  as  applicable  to  all  systems  contain- 
ing osmotic  pressures.  For  the  limiting  case  in  which  all  osmotic 
walls  are  absent,  we  have  both  x  =  0  and  y  =  0,  and  consequently  the 
Gibbs'  variance  of  v  =  n  +  2-r.  H.  0. 

5—2 
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Variance  of  Osmotic  Systems.  By  Joseph  E.  Trevor  (J.  phy- 
sical C/iem.,  1897,  1,  537 — 541). — The  author  shows  how  it  is  possible 
to  realise  for  two  component  monovariant  systems  the  anticipated  set 
of  five  curves  of  osmotic  pressures,  and  their  intersection  at  a  five-fold 
multiple  point  (compare  preceding  abstract).  H.  C. 

The  Phase  Rule  and  the  Physical  Properties  of  Chemical 
Compounds.  By  F.  Wald  {Zeit.  pJu/sikal.  0/tem.,  1897,  24, 
.'515 — 324). — The  author  discusses  the  well-known  phase-law  of  Gibbs, 
namely,  v  =  n  +  '2  -7',  where  r  is  the  number  of  phases,  v  the  number  of 
independent  variations,  and  n  that  of  the  independent  components,  two 
physical  conditions  only  changing.  The  case  chiefly  considered  is  that 
for  an  equal  number  of  phases  and  components,  and  the  author  regards 
it  as  proved  that  a  number  of  physical  relations  "  may  be  deduced 
)>etween  the  8ul)8tances  entering  into  a  reaction,  especially  Gay  Lussac's 
gas  law  of  rational  volume  ratios."  Jj.  M.  J. 

Quintuple  Points.  By  Wilder  D.  Bancroft  {J.  J'hysical  C/iem., 
1897,  1,  337 — 343). — In  a  system  composed  of  two  salts  and  water 
there  will  be  in  equilibrium  at  the  quintuple  points  three  solid  phases, 
solution,  and  vapour.  The  various  quintuple  points  can  be  classified 
under  three  heads. 

I.  Two  of  the  solid  phases  can  be  made  from  the  third  with  addition 
or  subtraction  of  water. 

II.  One  of  the  solid  phases  can  be  tranBformed  into  one  of  the  others 
by  addition  or  subtraction  of  water. 

III.  No  one  of  the  solid  phases  can  be  converted  into  either  of  the 
others  by  addition  or  subtraction  of  water. 

When  one  of  the  solid  phases  can  change  into  the  other  two  with 
addition  or  subtraction  of  water,  the  inversion  point  is  a  minimum 
t  eraperature  for  that  phase  if  the  water  be  added  to  complete  the  re- 
action, and  a  maximum  if  the  water  be  subtracted.  If  one  of  the 
solid  phases  can  be  converted  into  one  of  the  others  by  addition  of 
water,  the  inversion  point  is  a  maximum  or  a  minimum  temperature 
for  one  of  those  phases,  and  is  neither  a  maximum  nor  a  minimum  for 
the  third  solid  phase.  When  no  one  of  the  solid  phases  can  be  con- 
verted into  either  of  the  others  by  addition  or  subtraction  of  water, 
no  prediction  can  be  made.  There  cannot  be  in  equilibrium  three 
solid  phases  such  that  one  can  be  made  from  the  other  two  without 
addition  or  subtraction  of  water.  H.  C. 

Solids  and  Vapours.  By  Wilder  D.  Bancroft  {J.  Physical 
Chem.,  1897,  1,  344 — 348). — Whilst  many  salts  in  efl3orescing  at  con- 
stant temperature  form  all  intermediate  hydrates,  this  is  not  always 
the  case.  For  example,  NagSO^-f- IOH.,0  changes  normally  to  the 
anhydrous  salt  without  formation  of  Na^SO^  +  7H2O.  If  we  start 
with  hydrated  sodium  sulphate,  solution,  and  vapour,  and  raise  the 
temperature  to  about  33°,  the  anhydrous  salt  will  be  formed.  On 
decreasing  the  external  pressure,  the  solution  will  disappear,  leaving 
the  stable  monovariant  system,  hydrated  and  anhydrous  sodium  sul- 
phate and  vapour.  Decreasing  the  pressure  yet  more,  NaoSO^  +  lOHgO 
must  effloresce  with  formation  of  the  anhydrous  salt.     Were  it  to  form 
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the  heptahydrated  salt,  there  would  be  present  a  non-variant  system. 
This  would  also  be  formed  from  the  monovariant  system  at  any  other 
temperature  at  which  the  latter  could  exist,  and  we  should  thus  have 
the  phenomenon  of  a  non-variant  system  existing  at  a  series  of  tem- 
peratures and  pressures,  which  is  impossible  according  to  the  phase 
rule.  From  this  it  follows  that  a  solid  phase  containing  two  com- 
ponents effloresces  with  formation  of  the  solid  phase  which  can  co-exist 
at  the  next  higher  quadruple  point.  Two  solid  phases  containing 
three  components  effloresce  with  formation  of  the  solid  phase  which 
can  co-exist  at  the  next  higher  quintuple  point.  From  a  study  of  the 
efflorescence  products,  one  can  draw  conclusions  as  to  the  phases  exist- 
ing at  the  quintuple  points.  H.  C. 

A  Triangular  Diagram  [to  represent  Composition-Tempera- 
ture Changes].  By  Wilder  D.  Bancroft  {J.  Physical  Chem.,  1897, 
1,  403 — 410). — A  diagram  consisting  of  an  equilateral  triangle  with 
lines  ruled  parallel  to  each  side,  instead  of  perpendicular  to  them,  was 
proposed  by  Koozeboom  for  the  representation  of  the  changes  in  com- 
position of  a  given  phase  with  the  temperature  when  there  are  three 
components.  The  author  points  out  some  geometrical  relations  con- 
nected with  the  use  of  this  diagram.  H.  C. 

Two  Liquid  Phases.  By  Wilder  D.  Bancroft  {J.  Physical 
Chem.,  1897,  1,  414 — 425). — The  author  considers  the  general  case  of 
quintuple  points  with  two  solid  phases,  two  liquid  phases  and  vapour, 
formed  by  adding  a  component  C  to  two  components  A  and  B  such 
that  there  can  be  formed  the  quadruple  point,  solid  A,  two  solutions, 
and  vapour.     The  general  results  are. 

1.  The  component  C  dissolves  in  B  with  precipitation  of  A.  The 
freezing  point  rises.  The  solid  phases  at  the  quintuple  point  are  A 
and  C  or  else  no  non-variant  system  with  two  liquid  phases  is  possible. 

2.  The  component  C  dissolves  in  A  with  precipitation  of  B.  The 
freezing  point  falls.  There  is  one  quintuple  point  with  A  and  0  as 
solid  phases,  or  two  with  A  and  B,  B  and  G  as  solid  phases,  or  one  with 
A  and  B  as  solid  phases. 

3.  The  component  C  increases  the  miscibility  of  A  and  B  ;  the 
freezing  point  falls.  There  is  one  quintuple  point  with  A  and  G  as 
solid  phases,  or  one  with  A  and  B  as  solid  phases,  or  there  is  formed 
the  divariant  system,  solid  A,  solution,  and  vapour. 

4.  If  the  component  G  dissolves  in  A  with  precipitation  of  B  and 
there  are  two  quintuple  points,  the  one  with  B  and  G  as  solid  phases 
will  exist  at  a  higher  temperature  than  the  one  with  A  and  B  as  solil 
phases. 

5.  If  the  component  G  increases  the  miscibility  of  A  and  B  and 
there  are  two  quintuple  points,  the  one  with  B  and  G  as  solid  phases 
exists  at  a  lower  tempex^ature  than  the  one  with  A  and  B  as  solid 
phases.  H.  C. 

Solubility  and  Freezing  Point.  By  Douglas  McIntosh  {J. 
Physical  Ghem.,  1897,  1,  474—492). — When  we  have  two  non-miscible 
substances  A  and  G  and  a  third  substance  B  with  which  the  other  two 
are  miscible  we  can  distinguish  two  cases. 
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In  the  first  case,  the  component  A  can  exist  as  solid  phase  under  the 
conditions  of  the  experiment.  Under  these  circumstances,  addition  of 
C  to  the  liquid  phase  containing  A  and  B  will  raise  the  temperature  at 
which  A  can  exist  as  solid  phase.  In  other  wordw,  addition  of  a  sub- 
stance to  a  binary  solution  in  equilibrium  with  a  solid  phase  raises  the 
freezing  point  if  the  substance  added  be  uon-miscible  with  the  com- 
ponent appearing  as  solid  phase.  This  is  shown  to  be  the  case  for  an 
alcohol-benzene  solution  to  which  water  is  added. 

In  the  second  case,  the  component  B  can  exist  as  solid  phase  under 
the  conditions  of  the  experiment.  Under  these  circumstances,  addi- 
tion of  /f  to  the  liquid  phase  containing  A  and  B  will  lower  the  tem- 
perature at  which  B  can  exist  as  solid  phase,  and  this  lowering  will  be 
more  than  it  would  be  if  A  and  C  were  miscible  to  some  extent. 
When  the  three  components  are  miscible,  the  sum  of  the  single  depres- 
sions is  usually  greater  than  the  depression  for  the  mixture ;  but  this 
is  not  always  true,  owing  to  disturbing  conditions  which  are  not  yet 
defined.  H.  C. 

Mass  Law  Studies,  II.,  III.  By  S.  F.  Taylor  (/.  Physical  Ghevi., 
1897,  1,  461 — 473  and  542 — 546). — In  order  to  study  a  ca.se  in  which 
two  liquid  phases  and  a  vapour  phase  are  present,  the  author  has 
analysed  six  mixtures  of  benzene,  water,  and  alcohol.  The  general 
form  of  the  relations  for  this  system  is  deduced  from  the  mass  law,  and 
it  is  shown  that  one  must  use  mass  concentrations  and  not  volume 
concentrations  in  expressing  the  disti'ibution  of  a  substance  between 
two  liquid  phases.  Agreement  of  theory  and  experiment  is  obtained 
in  the  case  studied,  and  the  theory  is  also  successfully  applied  to  the 
system  chloroform,  water,  and  acetic  acid.  H.  C. 

Hydrolytic  Dissociation.  By  Heinrich  Ley  {Ber.,  1897,  30, 
2192 — 2196). — The  author  makes  a  preliminary  communication  of 
results  obtained  in  an  investigation  of  the  hydrolysis  of  salts  iri 
aqueous  solution.  The  concentration  of  the  hydrogen  ions  is  deter- 
mined by  measuring  the  velocity  of  inversion  of  cane-sugar  by  the  salt 
solution  at  100'^.  The  following  numbers  were  obtained  with  solutions 
of  aluminium  chloride  containing  1  gram  equivalent  in  v  litres,^;  being 
the  percentage  hydrolysed. 

r.  p. 

256  28-7 

512  41-8 

Aluminium  sulphate  is  hydrolysed  to  a  smaller  extent. 

Zinc  chloride  and  sulphate  exhibit  a  similar  relationship,  the  latter 
salt  undergoes  very  little  dissociation,  the  hydrolysis  reaching  0'03  per 
cent,  in  1/16  normal  solution. 

Lead  and  copper  chlorides  gave  abnormal  results,  the  rate  of  inver- 
sion of  the  sugar  increasing  with  the  duration  of  the  experiment. 

Mercuric  chloride  could  not  be  examined  by  this  method,  because  it 
is  reduced  by  sugar.  By  assuming  that  its  electrical  conductivity  is 
entirely  due  to  the  hydrochloric  acid  produced  by  its  hydrolysis,  an 
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32 
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13-8 
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upper  limit  for  the  latter  is  obtained  varying  from  0*29  per  cent,  in 
1/16  normal  to  1*64  per  cent,  in  1/256  normal  solution. 

The  addition  of  potassium  chloride  to  a  solution  of  aluminium 
chloride  diminishes  the  hydrolytic  dissociation  of  the  latter.  The  same 
is  true  of  other  salts  ;  the  acid  reaction  of  solutions  of  lead  or  mercuric 
chloride  disappears  when  sodium  or  potassium  chloride  is  added  to 
them.  T.  E. 

Formation  of  Anilides.  By  Heinrich  Goldschmidt  and  Curt 
Wachs  {Zeit.  physikal.  Chem.,  1897,  24,  353— 365).— It  has  been 
shown  by  Goldschmidt  and  Reinders  that,  in  solutions  of  aniline  salts 
in  aniline,  the  salt  is  probably  decomposed  into  acid  and  base  (Abstr., 
1896,  ii,  556),  a  part  of  the  acid  being  further  dissociated.  The 
formation  of  an  anilide  is  hence  analogous  to  that  of  an  ethereal  salt, 
that  is,  should  be  a  bimolecular  reaction  unless  a  strong  acid  be  added, 
in  which  case  it  becomes  monomolecular  with  velocity  proportional  to 
the  concentration  of  the  catalysing  acid  (Abstr.,  1896,  ii,  638).  Ex- 
periments with  aniline  and  acetic  or  propionic  acid,  and  with  ortho- 
toluidine  and  acetic  acid  showed  the  reaction  to  be  bimolecular ;  on 
the  addition  of  picric,  hydrochloric,  or  hydrobromic  acid,  it  becomes 
monomolecular,  the  velocity  being  accelerated,  and  proportional  to  the 
concentration  of  the  strong  acid  if  sufficiently  great.  The  reaction 
being  bimolecular  is  not  a  proof  of  the  non-occurrence  of  autocatalysis 
as  stated  by  Donnan  (Abstr.,  1897,  ii,  15)  since,  if  x  is  the  quantity  of 
acid  converted  into  anilide,  then  {a—x)  is  the  concentration  of  the 
acid,  and  is  also  proportional  to  the  concentration  of  the  hydrogen 
ions,  so  that  the  velocity  is  proportional  to  {a  -  a;)^.  The  analogy  of 
these  solutions  to  those  of  hydrated  salts  is  again  noticed,  and  the 
view  that,  in  solution,  the  latter  are  present  as  anhydrides  thus 
receives  support.  L.  M.  J. 

Genesis  of  Dalton's  Atomic  Theory.  By  Heinrich  Debus  {Zeit. 
physikal.  Chem.,  1897,  24,  325 — 352). — The  author  upholds  his  pre- 
viously published  views  (Abstr.,  1896,  ii,  639)  regarding  the  origin  of 
Dalton's  theory,  that  is,  that  Avogadro's  law  was  held  and  employed 
by  Dalton,  who  definitely  states  that  in  1801  he  had  a  "confused 
idea"  that  all  molecules  were  of  equal  size;  hence  that  Mjd  =  k.  He, 
moreover,  made  frequent  use  of  this  hypothesis ;  thus  the  ratio  of  the 
atomic  weights  of  oxygen  and  nitrogen  was  fixed  at  6/7  fi'om  the  con- 
sideration of  their  densities,  whilst,  further,  of  the  gases  nitric  oxide, 
nitrous  oxide,  and  "  nitric  acid,"  the  first  has  the  lowest  density  and 
therefore  consists  "of  but  two  atoms,"  and  since  "nitric  acid"  is 
heavier  than  nitrous  oxide,  it  follows  that,  "an  atom  of  oxygen  is 
heavier  than  an  atom  of  nitrogen."  The  author  points  out  that  this 
reasoning  is  entirely  dependent  on  the  assumption  that  the  "  atomic  " 
(that  is,  molecular)  weight  is  proportional  to  the  density ;  in  other 
words,  that  M/'d  =  k.  Other  similar  cases  occur,  but  the  apparent 
failure  of  this  mode  of  calculation  in  the  case  of  the  hydrocarbons,  due 
to  erroneous  ideas  regarding  their  composition,  ultimately  led  Dalton 
to  abandon  this  hypothesis  as  not  of  general,  although  of  frequent, 
application.     The   second   part    of   the   paper   is   entirely   a   review, 
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criticism,  and  refutation  of  various  passages  in  the  reply  of  Roscoe  and 
Harden  to  the  previous  paper  (Zeit.  phyaikal.  Chem.,  22,  241). 

L.  M.  J. 

Lecture  Apparatus.  By  William  R.  E.  Hodgkinson  {Chem. 
News,  1897,  76,  152). — Volumemeter.  A  cylindrical  vessel  of  100  c.c. 
capacity  provided  with  a  deep  and  broad,  hollow,  tubulated  stopper  is 
connected  at  its  lower  end,  by  a  narrow  tube  having  a  stopcock,  with  a 
graduated  tube.  It  is  filled  with  the  liquid  to  be  used  from  the  zero 
of  the  graduated  tube  to  a  mark  made  on  the  tube  of  the  stopper. 
After  the  liquid  has  been  driven  into  the  graduated  tube,  the  stopper 
is  carefully  removed,  the  substance  whose  volume  is  to  be  measured 
introduced,  the  stopper  replaced,  and  the  liquid  brought  back  to  the 
mark  on  the  stopper.  The  volume  of  the  substance  can  now  be  read 
off  on  the  graduated  tube. 

For  showing  that  hot  water  boils  in  a  closed  flask  when  cold  water 
is  poured  over  it,  an  improved  form  of  apparatus  is  described  consist- 
ing of  a  fractionating  flask  with  a  stopcock  sealed  on  the  side  tube,  and 
a  wide  thermometer,  wedged  by  a  rubber  ring  in  the  neck,  with  its  bulb 
just  dipping  into  the  hot  water.  D.  A.  L. 
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New  Form  of  the  Hydrogen  Generator.  By  E.  W.  Maguuder 
{Amer.  Chem.,  J.,  1897,  19,  810— 812).— The  apparatus  consists  of  a 
tube  A,  closed  at  the  bottom,  and  connected  by  means  of  the  inclined 

side   tube   C,    with    the 
^  ^  tube  B,  furnished  at  the 

bottom  with  the  stop- 
cock D,  and  at  the  top 
with  the  funnel  E,  into 
which  fits,  with  a  ground 
joint,  the  delivery-tube 
F.  B  also  contains  a 
platinum  electrode  G, 
suspended  by  a  platinum 
wire  fused  through  the 
tube  at  H.  Zinc  amalgam 
is  put  into  A  until  it 
nearly  reaches  the  tube  C, 
A  being  then  closed  with 
a  rubber  stopper  I,  carry- 
ing a  glass  tube  M,  con- 
taining a -platinum  wire, 
fused  through  the  tube 
at  L  and  dipping  into  the 
amalgam.  The  apparatus 
may  be  simplified  by  leaving  out  the  stopcock  D,  and  fusing  F  directly 
to  the  top  of  B. 
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As  the  oxygen  and  hydrogen  eledtrodes  are  in  separate  tubes,  oxygen 
or  any  other  escaping  gas  simply  rises  to  the  surface  in  A,  and  does 
not,  therefore,  mix  with  the  hydrogen. 

By  having  the  amalgam  nearly  up  to  the  side  tube,  the  zin6  sulphate 
formed  flows  into  B,  from  which  it  can  be  drawn  off  through  the  stop- 
cock.    The  generated  gas  is  perfectly  pure  hydrogen.  A.  W.  C 

Nascent  Hydrogen.  By  Donato  Tommasi  {J.  Physical.  Chem., 
1897,  1,  555). — A  priority  claim  in  connection  with  Franchot's  work 
on  nascent  hydrogen  (Abstr.,  1897,  ii,  138). 

Wilder  D.  Bancroft  {ibid.,  1897, 1,  556)  replies  by  pointing  out  that 
Franchot's  work  had  not  reached  the  point  at  which  one  would  naturally 
make  a  reference  to  Tommasi.  H.  0. 

Heat  of  Dissociation  of  Iodine.  By  Joachim  Sperber  {Zeit. 
anorg.  CJiem.,  1897,  15,  281 — 282). — The  heat  of  dissociation  of  iodine, 
calculated  according  to  the  author's  theory  (Abstr.,  1897,  ii,  307),  is 
13*132  Cal. ;  he  points  out  that  this  is  in  close  agreement  with  the 
number  obtained  by  Boltzmann,  namely,  14-265  Cal.  E.  C.  R. 

Evolution  of  Oxygen  during  Reduction.  By  K.  Frenzel,  S. 
Fritz  and  Victor  Meyer  {Ber.,  1897,  30,  2515—2519.  Compare 
Abstr.,  1897,  ii,  19,  93;  this  vol.  ii,  19).— Erdmann  (Abstr.,  1897, 
ii,  97)  has  attempted  to  explain  the  evolution  of  oxygen  during 
the  reduction  of  rubidium  dioxide  by  hydrogen  by  the  intermediate 
formation  of  hydrogen  peroxide ;  in  order  to  test  this,  experi- 
ments were  made  in  some  of  which  such  formation  was  impossible. 
Potassium  peroxide  yields  no  oxygen  when  heated  to  the  softening 
point  of  glass  (in  a  silver  vessel)  in  a  current  of  air.  In  carbonic 
oxide,  carbonic  anhydride,  and  hydrogen,  on  the  other  hand,  it  gives 
a  considerable  amount  of  oxygen  at  the  boiling  point  of  sulphur. 
In  the  cases  of  carbonic  oxide  and  anhydride,  the  intermediate  forma- 
tion of  hydrogen  peroxide  is  excluded,  and  it  is  probable  that  the  three 
reactions  are  quite  analogous. 

K:204  +  C0  =  K2C03-^02. 
2K2O4  +  2CO2  =  2K2CO3  +  3O2. 
K204-t-H2  =  2KOH  +  02. 

Silver  oxide  decomposes  in  a  current  of  air  at  250°,  but  when  heated  at 
the  boiling  point  of  water  in  hydrogen,  it  yields  free  oxygen,  and  does  this 
even  at  the  ordinary  temperature  in  carbonic  oxide  ;  this  is  due  to  the 
fact  that  the  heat  evolved  by  the  reduction  of  a  portion  of  the  oxide  is 
so  great  as  to  raise  the  temperature  of  the  rest  above  the  point  of 
decomposition.  Similar  results  were  obtained  with  potassium  per- 
manganate, which  decomposes  in  air  at  218°,  and  in  hydrogen  to  a  very 
small  extent  at  155°,  freely  at  182°.  No  evolution  of  oxygen  was 
observed  during  the  reduction  of  barium  peroxide.  A.  H. 

Solubility  of  Ammonia  in  "Water  at  Temperatures  below  0°. 
By  John  W.  Mallet  {Amer.  Chem.  J.,  1897, 19,  804— 809).— On  pass- 
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ing  gaseous  ammonia  into  an  already  strong  aqueous  solution  at  tem- 
peratures below  0°,  the  following  results  were  obtained. 

At  -  10°  1  gram  of  water  dissolves  1115  grams  of  ammonia 
„     -20        „  „  „         1*768       „  „ 

,,     -  30        ,,  ,,  „        2"781       ,,  „ 

No  visible  change  marks  the  presence  of  enough  ammonia  to  represent 
the  hydi'oxide  of  ammonium,  assumed  to  exist  in  ordinary  solution, 
and  the  hydroxide,  if  it  exists,  continues  to  dissolve  ammonia,  or 
mixes  with  liquefied  ammonia  down  to  and  beyond  the  normal  boiling 
point  of  the  latter. 

The  proportion  of  ammonia  dissolved  by  water  is  much  greater  than 
would  be  called  for  by  an  extension  of  the  curve  representing  the 
solubility  at  temperatures  above  0°.  A.  W.  C. 

Chloronitrides  of  Phosphorus.  IIi  By  Henry  N.  Stokes  (Amer. 
Chem.  J.,  1897,  19,  782—796.  Compare  Abstr.,  1895,  ii,  217).— 
Continuing  his  researches  on  the  chloronitrides  of  phosphorus,  the 
author  finds  they  are  best  prepared  by  heating  phosphorus  penta- 
chloride  and  ammonium  chloride,  in  molecular  proportion,  in  sealed 
tubes,  PCl5  +  NH^Cl  =  PNCl,  +  4HCl.  The  operation  requires  to  be 
conducted  with  great  caution  on  account  of  the  large  amount  of 
hydrogen  chloride  generated.  There  is  formed  a  mixture  of  chloro- 
nitrides, which  is  partly  crystalline  and  soluble  in  light  petroleum, 
and  partly  liquid  and  insoluble  in  this  solvent ;  the  latter  portion 
consists  of  about  50  per  cent.  PgNgClg  and  25  per  cent.JP^N^Clg,  the 
remainder  consisting  of  the  higher  homologues.  A  separation  is 
effected  by  means  of  fractional  distillation,  and,  in  the  case  of  the 
solids,  crystallisation  from  benzene. 

The  series,  as  at  pi'esent  known,  consists  of  the  following. 


Triphosphonitrilic  chloride,  (PNClj)j 
Telraphosphonitrilic  chloride,  (PNCl,)^ 
Pentaphosphonitrilic  chloride,  ( PNClj)} 
Eexaphosphonitrilic  chloride,  (PNClj)^ 
Heptaphosphonitrilic  chloride,  (PNClj)- 
Polyphosphonitrilic  chloride,    (PNCI^Ja 


Melting  point. 


114° 

123-5'' 

40-5— 41° 

9r 

liquid  at  - 18° 
below  red  heat 


Boiling  point. 


13  mm.  760  mm. 


127° 

188° 
223—224-3° 
261—263° 
289—294° 


256-5° 

328-5° 

])olymerises 

polymei-ises 

polymerises 


depolymerises  on  distillation 


There  were  obtained,  further,  a  liquid  residue  of  the  same  empirical 
composition  with  a  mean  molecular  weight  of  (PNClg)!!  and  a  small 
amount  of  nitrilohexaphosphonitrilic  chloride,  PgN^Clg,  not  belonging  to 
.the  above  series.  It  melts  at  237-5°  (corr.)  and  boils  at  251 — 201° 
(13  mm.),  crystallises  in  transparent  rhombic  prisms,  often  united  to 
acicular  forms,  and  when  pulverised  becomes  electrified. 

The  complete  absence  of  the  lower  members  of  the  above  series 
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PNCl^  and  (PNC1.2)2  is  very  remarkable.  Each  member  of  the  series  is 
converted  by  heat  into  the  caoutchoiic-like  polyphosphonitrilic  chloride, 
which  is  highly  elastic  and  insoluble  in  all  neutral  solvents.  It  swells 
enormously  in  benzene,  and  on  heating  breaks  down  into  a  mixture  of 
all  the  lower  members  mentioned  above.  A.  W.  0. 

Migrant  Matter.  By  Stephen  H.  Emmens  and  Newton  W. 
Emmbns  {Chem.  News,  1897,  76,  37). — Minute  variations  in  weight 
observed  in  little  discs,  one  of  silver  and  one  of  lead  (free  from  silver), 
suspended  in  air  in  a  bottle  and  both  in  contact  with  the  same  spiral  of 
copper  wire  are  attributed  to  migration  of  matter.  On  cupellation, 
the  lead  now  showed  a  minute  amount  of  silver.  D.  A.  L. 

Valency  of  Beryllium.  By  Arthur  Rosenheim  and  Paul  Woge, 
{Zeit.  anorg.  Chem.,  1897,  15,  283 — 318).  Hydrated  beryllium  oxide, 
when  treated  with  solutions  of  oxalic  acid  and  hydrogen  alkali  oxalates, 
yields  a  series  of  double  salts  and  not  complex  compounds  as  in  the 
case  of  the  hydrated  oxides  of  chromium,  iron,  and  aluminium.  When 
treated  with  hydrogen  alkali  tartrates,  it  yields  a  series  of  complex 
compounds  of  the  formula  'R^O,i^eO,2G^f)r^-\-%H^O,  in  which 
beryllium  displaces  the  hydroxyl  hydrogen  atom  of  the  tartaric  acid. 
When  treated  with  salts  of  paramolybdic  acid,  it  yields  beryllium 
molybdate,  BeO,Mo03  +  ^HgO,  and  with  hydrogen  alkali  sulphites  it 
yields  characteristic  crystalline  double  salts.  All  these  reactions  point 
to  the  conclusion  that  beryllium  is  bivalent ;  and  the  determination 
of  the  molecular  weight  of  beryllium  chloride  by  Beckmann's  boiling 
point  method,  using  pyridine  as  the  solvent,  gives  numbers  which  agree 
closely  with  the  formula  BeClq. 

TheJow6iesalts,K20,2BeO,20203  +  2JH20;Na20,2BeO,2C203  +  5H20, 
and  (NH4)20,2BeO,2C203  +  2^H20,  are  obtained  by  treating  a  boiling 
solution  of  potassium,  sodium,  and  ammonium  oxalate  respectively 
with  hydrated  beryllium  oxide.  The  potassium  salt  separates  in 
lustrous  crystals,  the  sodium  salt,  which  is  very  soluble,  in  ill-defined 
crystals,  and  the  ammonium  salt  in  slender  needles  ;  the  two  former 
are  stable  on  exposure  to  the  air,  but  the  ammonium  salt  is  extremely 
hygroscopic.  Oxalic  acid  and  beryllium  can  be  detected  in  solutions 
of  these  salts  by  the  ordinary  methods. 

The  salts  K20,BeO,2C203  +  H20 ;  Na20,BeO,2C203  +  HgO,  and 
(N'H4)20,BeO,2C203  are  obtained  by  saturating  solutions  of  the  cor- 
responding hydrogen  alkali  oxalates  with  hydrated  beryllium  oxide, 
and  then  adding  an  equal  quantity  of  the  hydrogen  alkali  oxalate. 
When  treated  with  calcium  or  barium  chloride,  they  are  quantitatively 
decomposed  into  calcium  or  barium  oxalate  and  beryllium  chloride. 
When  boiling  oxalic  acid  is  saturated  with  hydrated  beryllium  oxide, 
a  non-cry stallisable  syrup  is  obtained  containing  1  mol.  of  oxalic  an- 
hydride to  2-5 — 3  mols.  beryllium  oxide ;  if  to  this  solution  an  equal 
quantity  of  oxalic  acid  is  added,  beryllium  oxalate,  BeOC203  +  3H2O, 
separates  in  needles,  which  are  obtained  in  quadratic  tablets  on 
recrystallisation  from  water.  The  acid  oxcdate,  2BeO,3C203  +  CHgO,  is 
obtained  by  dissolving  1  mol.  of  beryllium  oxide  in  2  mols.  of  oxalic 
acid.     It  crystallises  in  beautiful  prisms. 

The  complex  tartrates,  K20,4BeO,2C4H405  + 8H2O,  the  sodium  salt 
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with  8HjO,  and  the  ammonium  salt  with  SU^O,  are  obtained  by  satu- 
rating a  boiling  aqueous  solution  of  the  corresponding  hydrogen,  alkali 
tartrate  with  hydrated  beryllium  oxide.  The  potassium  salt,  which  is 
extremely  soluble,  crystallises  in  large,  lustrous  prisms,  the  sodium 
and  ammonium  salts  in  microcrystal  line  crusts;  the  beryllium  in  these 
salts  is  at  once  precipitated  by  ammonia.  However,  the  complex 
character  of  the  salts  is  shown  in  tbo  abnormal  behaviour  of  the 
tartaric  acid.  Potassium  chloride  does  not  cause  a  precipitation  of 
potassium  tartrate,  even  on  adding  dilute  acids ;  no  precipitate  is  ob- 
tained with  calcium  chloride,  and  barium  chloride  gives  a  precipitate 
only  after  some  time.  With  neutral  silver  nitrate,  a  flocculent, 
voluminous  precipitate  is  at  once  formed.  All  the  salts  are  neutral 
to  ordinary  indicators. 

These  salts  are  the  first  compounds  isolated  in  which  a  metal  is  sub- 
stituted for,  not  only  the  carboxyl  hydrogen  atom,  but  also  for  the 
hydroxyl  hydrogen  atom  of  the  tartaric  acid. 

The  salt  K,0,2BeO,2C4H^05 -f  2HjO,  obtained  by  dissolving  the 
theoretical  quantity  of  hydrated  beryllium  oxide  in  a  solution  of 
hydrogen  potassium  tartrate,  forms  a  glassy,  crystalline  mass,  and  has 
properties  similar  to  those  of  the  preceding  beryllium  tartrates ;  it  is 
strictly  analogous  to  the  copper  compound  of  Fehling's  solution. 

Beryllium  molj/hdale,  BeOMoO,  +  2H.,(),  obtained  by  lx)iling  the 
theoretical  quantity  of  hydrated  beryllium  oxide  with  molybdic  acid 
suspended  in  water,  is  an  oily  liquid  which  solidi6os  to  an  aggregate 
of  slender  needles  if  kept  for  some  time  in  the  cold. 

The  complex  compounds  corresponding  with  those  obtained  by 
saturating  potassium  or  sodium  paramolybdate  with  sesquioxides 
cannot  be  obtained  in  the  case  of  beryllium  oxide,  beryllium  para- 
molybdate being  always  formed.  With  ammonium  paramolybdate, 
beryllium  molybdate  is  usually  formed,  but  in  some  cases  the  double 
salt,  10(2BeO,MoO;,)  +  2(NH^).p,3MoO.,-H  ISHjOisobtained.crystallis- 
ing  in  microcrystailine  crusts 

The  double  salts,  K20,2BeO,3S02  +  9H._jO  and 
(NH^).p,2BeO,3S02  -f-  4H,0, 
are  prepared  by  digesting  freshly  prepared  solutions  of  the  hydrogen 
alkali  sulphites  with  hydrated  beryllium  oxide  on  the  water  bath  ; 
the  solutions,  which  must  contain  excess  of  sulphurous  acid,  yield 
crystals  of  the  salts  on  cooling.  They  are  extremely  easily  oxidised, 
and  when  exposed  to  the  air  rapidly  evolve  sulphurous  anhydride, 
ammonium  sulphite  being  also  formed.  E.  C.  R. 

Potassium  Lecul  Iodide.  By  J.  M.  Talmadge  (J.  Physical  Chem., 
1897, 1,  493— 498).— Schreinemakers  (Abstr.,  1893,  ii,  260)  has  shown 
that  concentration  at  ordinary  temperatures  of  a  solution  from  which 
the  solid  double  salt  PbI.„KI  -t-  2H2O  has  separated  is  always  attended 
by  solution  of  the  double  salt.  The  author  shows  that,  at  100°,  the 
behaviour  is  reversed  and  there  is  continued  precipitation  of  the  double 
salt  on  evaporation.  H.  C. 

Cuprous  Chloride.  By  J.  K.  Haywood  (./".  Physical  Chem.,  1897, 
1,   411 — 413). — LesccBur   has  shown   that  when  cuprous  chloride  is 
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treated  with  water,  cuprous  oxide  and  hydrochloric  acid  are  formed, 
and  states  that  when  cuprous  chloride  is  washed  with  water,  the 
amount  of  acid  in  the  wash  water  remains  practically  constant  until 
all  the  cuprous  chloride  has  been  converted  into  oxide.  The  author 
shows  that  this  last  result  must  have  been  obtained  by  accident,  as  the 
action  is  dependent  on  time  and  the  mass  of  water  present.         H.  C. 

Possible  New  Element  or  Elements  in  Oast  Iron  and  Blast- 
furnace Boiler-Dust.  By  Gethen  G.  Boucher  {Chem. iVews,,  1897, 76, 
99 — 100  ;  182). — The  suspected  new  metal  has  been  obtained  from  iron 
to  the  extent  of  from  0'0019  to  0*006  per  cent.,  in  the  following  manner. 
The  iron  is  treated  with  dilute  1 :5  sulphuric  acid  and  the  cold  solution 
saturated  with  hydrogen  sulphide.  The  mixed  precipitate  and  undissolved 
matter,  after  being  washed  until  free  from  iron,  is  boiled  with  hydro- 
chloric acid  and  potassium  chlorate  until  the  evolution  of  chlorine 
ceases,  and  the  filtered  solution  is  saturated  with  hydrogen  sulphide.  The 
precipitate  is  again  submitted  to  the  treatment  with  hydrochloric  acid 
and  potassium  chlorate  ;  the  arsenic  precipitated  by  magnesia  mixture 
and  filtered  off  ;  the  copper,  by  treatment  with  hydrogen  sulphide,  pre- 
cipitated as  sulphide,  which  is  removed,  and  the  solution  slightly  acidified 
with  hydrochloric  acid.  The  precipitate  is  repeatedly  boiled  with 
hydrochloric  acid  to  remove  antimony  sulphide  and  a  heavy  dark-brown 
sulphide  remains.  This  is  dissolved  in  potash,  the  solution  treated 
with  hydrogen  sulphide,  filtered,  and  reprecipitated  with  hydrochloric 
acid,  these  operations  being  repeated  until  no  further  precipitate  is 
obtained  from  the  alkaline  solution  on  treatment  with  hydrogen  sul- 
phide. The  sulphide  is  dissolved  in  hot  (1  :  2)  nitric  acid,  the  solutions 
filtered,  made  slightly[alkaline  with  ammonia,  any  precipitate  removed, 
and  the  metal  again  precipitated  as  sulphide. 

The  metal  is  obtained  as  a  black  powder  by  reducing  the  oxide  in  a 
current  of  hydrogen,  or  by  fusion  with  potassium  cyanide ;  it  is  in- 
soluble in  dilute  hydrochloric  and  sulphuric  acids,  sparingly  soluble  in 
these  acids  when  strong,  is  soluble  in  dilute  and  strong  nitric  acid,  and 
very  readily  soluble  in  aqua  regia.  When  heated  in  a  current  of  air,  the 
metal  glows  and  forms  a  yellow,  volatile  oxide.  The  oxide,  which  is  also 
formed  on  roasting  the  sulphide,  melts  at  a  low  temperature  and  sub- 
limes at  a  full  red  heat,  yielding  transparent,  colourless  needles ;  it  is 
sparingly  soluble  in  hydrochloric  acid,  almost  insoluble  in  sulphuric 
acid,  and  insoluble  in  nitric  acid.  The  borax  bead  is  clear  and  colour- 
less in  the  outer,  and  pale  pink  in  the  inner,  flame,  the  microcosmic  salt 
beads  are  chrome-green,  that  in  the  inner  flame  being  darker.  When 
fused  with  sodium  carbonate,  the  oxide  yields  a  colourless  mass  soluble 
in  water.  The  stdphide,  precipitated  from  slightly  acid  solutions  by 
hydrogen  sulphide,  is  dark-brown,  and  soluble  in  the  sulphides 
of  ammonia  and  sodium  and  in  the  alkali  hydroxides,  also  in  nitric 
acid  and  aqua  regia,  but  insoluble  in  dilute  hydrochloric  and  sulphuric 
acids.  The  solution  of  the  chloride  gives  the  following  reactions  :  with 
sodium  thiosulphate,  a  violet  coloration,  turning  brown  on  heating  with 
hydrochloric  acid  and  yielding  a  precipitate  of  the  sulphide ;  with 
potassium  ferricyanide,  a  dark  brown,  flocculent  precipitate  soluble  in 
acids  and  alkalis ;  with  alkali  hydroxides,  a  slight  blue  coloration, 
with  zinc  or  iron,  a  black  deposit  of  metal,  some  of  which  escapes  with 
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the  evolved  hydrogen ;  and  when  deposited  in  the  usual  way  from  the 
flame,  is  almost  black  with  little  lustre,  and  neither  soluble  in  hydro- 
chloric acid  nor  calcium  hypochlorite.  No  I'eactions,  however,  are 
obtained  with  carbonates,  chlorides,  sodium  sulphate,  phosphate  or 
acetate,  magnesia  mixture,  potassium  cyanide,  ferrocyanide  or  chro- 
mate,  ferrous  sulphate  or  stannous  chloride.  The  chloride  or  nitrate 
when  evaporated  nearly  to  dryness  with  hydrochloric  or,  better  still, 
sulphuric  acid,  gives  a  blue  coloration  destroyed  by  water.  It  does  not 
give  a  precipitate  when  warmed  with  sodium  phosphate  and  nitric  acid. 
Heavy,  dark-coloured  boiler-dust  yields  a  metal  that  is  similar  in  all 
respects  except  that,  with  stannous  chloride,  it  produces  a  dark  blue 
colour,  turning  brown  when  boiled  with  hydrochloric  acid.  The  strong 
aqueous  extract  of  the  dust  is  treated  with  hydrogen  sulphide  and 
hydrochloric  acid,  the  precipitate,  when  suflGcient  has  been  accumulated, 
is  dissolved  in  aqua  regia  and  evaporated  nearly  to  dryness  with  sul- 
phuric acid  ;  the  solution  is  diluted,  filtered,  made  alkaline  with  am- 
monia, tre.ated  with  hydrogen  sulphide,  filtered,  and  acidified  with 
hydrochloric  acid.  The  precipitated  sulphide  is  dissolved  in  potash 
and  treated  as  in  the  preceding  case.  A  ton  of  dust  yielded  0*3  gram 
of  this  metal.  D.  A.  L. 

Lucium.  By  Waldron  Shapleioh  {Chem.  News,  1897,  76,  41). — 
Following  Barriere's  methods,  but  making  each  separation  thoroughly, 
the  author  did  not  obtain  lucium  from  monazite,  but,  instead,  less  than 
1  per  cent,  of  mixed  oxides  of  the  yttria  group.  He  remarks  that  con- 
centrated solutions  of  yttrium  potassium  sulphate  give  a  precipitate 
when  heated,  and  suggests  that  this  may  be  the  origin  of  Barri^re's 
lucium,  inasmuch  as  Ban-i^re  used  concentrated  solutions,  and  then 
heated  (compare  Crookes,  Abstr.,  1897,  ii,  144).  D.  A.  L. 

Action  of  Carbonic  Anhydride  on  Sodium  Aluminate.  For- 
mation of  Basic  Aluminium  Carbonate.  By  William  C,  Day 
{Amer.  Cfiem.  J.,  1897,  10,  707 — 728). — When  carbonic  anhydride  is 
passed  into  a  solution  of  sodium  aluminate  (prepared  from  "Connetable" 
phosphate  rock  by  the  action  of  quicklime  and  sodium  carbonate,  and 
subsequent  washing),  a  precipitate  is  formed  which  differs  from  alu- 
minium hydroxide  precipitated  from  an  aluminium  salt  by  means 
of  ammonium  hydroxide  in  being  of  an  opaque  white,  and  more 
granular.  If  this  precipitate  is  washed  with  cold  water  until  the  wash- 
ings show  no  alkaline  reaction,  and  the  air-dried  residue  is  analysed, 
it  is  found  to  contain  more  carbonic  anhydride  (from  5'5 — 9  per  cent.) 
than  is  capable  of  uniting  with  the  small  amount  of  sodium  present. 

The  author  concludes  that  this  substance  must  be  regarded  as  a  basic 
aluminium  carbonate.  The  literature  bearing  on  this  subject  is  dis- 
cussed at  some  length.  A.  W.  C. 

[Reactions  of  Titanic  Acid  with  Organic  Acids.]  By  Georg 
Berg  {Zeit.  anorg.  C/i^ni.,  1897,  15,  328— 330).— See  this  vol.,  i,  66. 

Platino-platinoso-additive  Compounds.  By  Maurice  Vezes 
{Zeit.  anm-g.  Chem.,  1897,  15,  278— 280).— The  author  points  out  that 
acid  potassium  triplatinosohexanitrite,  Pt.^O(N02)(.K2H4,  which  he 
obtained  by  the  cautious  oxidation  of  potassium  platinosonitrite,  can- 
not have  a  constitution  analogous  to  the  platinum  compounds  described 
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by  Werner  (Abstr.,  1896,  i,  465)  and  Hadow  (this  Journal,  1860,  13, 
106),  although  it  exhibits  the  same  phenomenon,  namely,  it  crystallises 
in  copper-coloured  crystals  and  gives  an  almost  colourless  solution  in 
water.  The  same  behaviour  is  characteristic  of  the  compound  ob- 
tained by  Miolati  by  heating  at  150°  the  compounds  Pt{N02)4K2,N204 
and  Pt(N02)4K2,HCL  Miolati  states  that  it  is  identical  with,  or 
analogous  to,  acid  potassium  triplatinosohexa nitrite.  E.  C.  R. 


Mineralogical  Chemistry. 


Critical  Review  of  Methods  of  Determining  Minerals.  By 
Joseph  W.  Richabds  {Cliem.  News,  1897,  76,  114—116,  139—140).— 
The  author  comments  on  Dana's,  Weissbach's,  Von  Kobell's  and  Fuch's 
schemes  for  determining  minerals,  and  concludes  that  the  best  scheme 
should  regard  the  physical  properties  as  suggestive  before,  and  con- 
firmatory after,  the  chemical  composition,  the  true  determinative  factor, 
has  been  ascertained.  By  his  scheme,  the  following  is  the  order  of 
tests.  (1.)  Test  metallic  and  malleable  minerals,  for  metals.  (2.)  Test 
specifically  light  and  black  minerals,  for  hydrocarbons.  (3.)  Test 
minerals  having  any  taste,  for  salts.  (4.)  Test  minerals  with  metallic, 
adamantine,  and  resinous  lustre,  in  open  tube  and  otherwise,  for  sul- 
phur, arsenic,  antimony,  selenium,  tellurium.  (5.)  Test  other  minerals 
for  silica,  and  then  test  as  required,  (6)  for  phosphates  and  borates, 
(7)  for  carbonates,  (8)  for  sulphates,  (9)  for  volatile  acids.  (10.)  Then 
try  open  tube  tests.  (H.)  Bead  tests  for  weak  acids,  chromium, 
vanadium,  <fec.  (12.)  Blowpipe  tests.  10,  11  and  12,  in  some  cases, 
would  probably  be  done  in  test  4.  D.  A.  L. 

Experimental  Petrogeny.  By  Karl  B.  Schmutz  (Jahrb.  f. 
Min.,  1897,  ii,  124 — 155). — A  summary  of  this  paper  has  already  been 
given  by  Doelter  (Abstr.,  1897,  ii,  54  ;  compare  also  Abstr.,  1897,  ii, 
329).  L.  J.  S. 

Amber.  By  Paul  Dahms  {Jah-h.  f.  Min.,  1897,  ii,  Ref.,  273—274 ; 
from  Schriften  naturforsch.  Ges.  Danzig,  1897,  9,  1 — 19). — The  com- 
mercial clarification  of  cloudy  amber  by  heating  in  oil  depends  on  the 
pores  of  the  amber  becoming  filled  with  oil.  Mineral  and  albuminous 
matters  are  extracted  from  the  amber,  and  a  little  phosphoric  acid  is 
taken  up  from  the  crude  oil.  According  to  the  author's  determina- 
tions, amber  contains. 

(a)  A  resin  soluble  in  alcohol,  with  melting  point  105°. 

(6)  A  resin  soluble  in  ether,  but  insoluble  in  alcohol,  m.  p.  146°. 

(c)  A  resin  soluble  in  alcoholic  potash,  m.  p.  175°. 

(d)  Succinin,  44 — 60  per  cent. 

(e)  Succinic  acid,  3*2 — 8*2  per  cent. 

The  soluble  portion  represents  the  original  balsam  of  the  amber  tree, 
and  the  succinin  is  an  alteration  product  of  this.  In  the  dry  clarifi- 
cation of  amber,  by  heating  it  in  sand  for  some  time,  the  soluble  resins 
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melt  and  fill  the  pores  ;  the  same  result  is  brought  about  at  the  ordi- 
nary temperature  after  a  long  interval  of  time.  L.  J.  S. 

Minerals  from  Netherseal  Colliery,  Leicestershire.  [Blende, 
Ankerite,  Galena.]  By  George  J.  Binns  and  George  Harrow  {Trans. 
Fed.  Inst.  Mining  JSng.,  1897,  13,  252 — 255). — The  following  minerals 
are  found  in  the  coal-measures  at  Netherseal  Colliery,  Leicestershire. 

Blende,  as  small,  black  crystals,  lining  cracks  in  bands  and  nodules 
of  clay-ironstone,  gave  on  analysis 

Zu.  Fe.  Ca.  Mg.  Cd.  S.  Total. 

63-20         2-11         0-50         0-36         trace?       33-91         100-08 

Ankerite  occurs  as  indistinct  rhombohedra,  associated  with  the  blende, 
and  also  with  galena  ;  it  is  white,  but  changes  to  buff  on  exposure  to 
the  air  ;  analysis  gave 

CaCO,.  FeCO,.  MgCO,.  Ganguu.  Total. 

53-0  23-3  20-8  11  982 

Galena,  from  clay  filling  a  fault-fissure,  gave 

PbS.  FeS.  ZnS.  Gangue.  Total.  Sp.  gr. 

98-42  0-27  0-41  0-46  9956  7-39 

Hartley  and  Ramage  have  detected  copper,  silver,  iron,  sodium,  and 
potassium  in  this  galena  by  spectroscopic  methods. 

Barytes,  calcite,  and  copper  pyrites  are  also  found.  L.  J.  S. 

Minerals  of  the  Harz.  [Blende,  Stibnite,  Jamesonite,  Orthite, 
Axinite.]  By  Otto  Luedecke  {Zeit.  Kryat.  Min.,  1897,  29,  176—192). 
— The  author  here  recapitulates  all  the  original  matter  contained  in 
his  recent  book,  Die  Minerale  des  Harzes  (Berlin,  1896)  ;  this  deals 
mainly  with  occurrences  and  crystallographic  determinations.  The 
following  new  analyses  are  given. 

Blende  from  Clausthal  gave,  on  analysis  by  Reinicke, 

Zu.  Fe.  Pb.  S.  SiOj. 

64-25  2-25  003  3313  0-51 

This  gives  the  ratio  (Zn,Fe,Pb) :  S=  1  :  0-9. 

Stibnite  from  "Wolfsberg  was  found  to  contain  nothing  but  antimony 
and  sulphur.  It  would,  therefore,  be  useful  for  the  determination  of 
the  atomic  weight  of  antimony. 

Jamesonite,  in  compact,  felty  masses  of  capillary  crystals,  from 
Schwenda  gave,  on  analysis  by  G.  Baumert, 

Pb.  Sb.  S.  Fe. 

49-57  28-53  19-84  053 

Orthite,  in  crystals,  from  quartz  veins  in  gabbro  at  Barenstein,  gave 

SiOj.  CaO.  MgO.       (Ce,La,Di)203.    (Al,Mn,Fe)203.       Sp.gr. 

29-05  5-67  0-52  21-56  29-29  3784 

Axinite,  in  crystals,  from  crystalline  limestone  at  Radauthal,  gave 
Baumert  results  agreeing  with  the  formula  H4R"2oSi]^j04^,R"'j2Si903g. 

SiOj.       CaO.      FeO.      MgO.      MnO.      FegOs.     AljOg.     B2O3.     KjO.      HjO. 
39-26       29-70       3-65       ISl         2  80         2-62       14-46       4  91       0  25       122 

L.  J.  S. 
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Identity  of  Chalcostibite  (Wolfsbergite)  and  Guejarite.  By 
Samuel  L.  Penfield  and  August  Frenzel  [Amer.  Journ.  Sd.,  1897,  4, 
27—35;  and  Zeit.  Kryst.  Min.,  1897,  28,  598).— Chalcostibite  was 
first  described,  from  Wolfsberg,  in  the  Harz,  in  1835,  as  being  ortho- 
rhombic  and  having  the  composition  CugSjSbgS^.  In  1879,  Cumenge 
(Abstr.,  1881,  517)  gave  the  name  guejarite  to  an  orthorhombic  mineral, 
from  Giiejar-Sierra,  Spain,  which  had,  according  to  his  analysis  (I),  the 
composition  .Cu2S,2Sb2S3.  The  later  crystallographic  determinations 
made  by  Laspeyres  (Abstr.,  1892,  124)  on  the  Wolfsberg  mineral 
agreed  completely  with  those  previously  obtained  for  guejarite  ;  and 
from  a  re-examination  of  Cumenge's  original  material,  the  present 
authors  have  established  the  identity  of  chalcostibite  and  guejarite 
which  was  suggested  by  this  agreement.  Analyses  by  Frenzel,  made 
on  measured  crystals  of  "guejarite,"  gave  the  results  under  II,  III,  and 
TV,  these  agreeing  closely  with  the  formula  Cu2S,Sb2S3,  the  percent- 
age composition  of  which  is  given  under  VI.  For  these  analyses,  every 
crystal  was  first  qualitatively  tested  for  copper,  in  order  to  make  certain 
that  no  stibnite  crystals  were  present,  since  this  mineral,  as  noticed  by 
Cumenge  himself,  closely  resembles  chalcostibite  in  colour,  lustre,  the 
perfect  pinacoidal  cleavage,  and  in  crystal  habit.  The  excess  of  antimony 
in  Cumenge's  analysis  (I)  was  probably  due  to  the  presence  of  stibnite. 

I.  II.  III.              IV.              V.  VI. 

S 25-0  26-28  —  26-12  26-20  25-87 

Sb   58-5  48-86  48-50  48-44  48-45  48-50 

Cu  15-5  24-44  25-92  25-23  24-72  2563 

Pb  trace  0-58  —             0-32            —  — 

Fe   0-5  0-42  —             0-49            —  — 

Zn  _  _  _             0-18            —  — 


99-5       100-58  100-78        99-37       100-00 


Sp.gr 5-03  4-96 

Chalcostibite  has  recently  been  found  at  the  Pulacayo  mine,  Huan- 
chaca,  Bolivia,  where  it  occurs  with  tetrahedrite,  pyrites,  and  quartz. 
Analysis  of  crystals  gave  the  results  under  Y  (Frenzel).  These  crystals, 
being  very  perfect  and  rich  in  terminal  planes,  have  enabled  accurate 
determinations  of  the  crystallographic  constants  of  chalcostibite  to  be 
made ;  Penfield  finds  a  :  b  :  c  =  0-5312  : 1  :  0-63955,  the  perfect  cleavage 
being  taken  as  parallel  to  the  basal  plane,  and  the  elongated  striated 
zone  as  the  macroaxis  b.  L.  J.  S. 

[Bournonite  from  Bolivia.]  By  August  Frenzel  {Zeit.  Kryst. 
Min.,  1897,  28,  607— 609).— The  veins  of  the  Pulacayo  silver  mine,  at 
Huanchaca,  are  in  a  trachytic  quartz-porphyry,  and  contain  the  follow- 
ing minerals :  quartz,  pyrites,  tetrahedrite,  blende,  galena,  copper 
pyrites,  rarely  stibnite,  stephanite,  chalcostibite  (preceding  abstract), 
and  bournonite,  together  with  traces  of  bismuth  and  tin  compounds. 
Tetrahedrite  is  the  principal  ore;  it  contains  up  to   10  per  cent,  of 
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silver.     Bournonite  occurs  as  'small,  bright,  columnar  crystals,  some- 
times embedded  in  the  tetrahedrite  ;  analysis  gave 


Pb. 

Cu. 

Ag. 

Fe. 

Zq. 

Sb. 

S.            Total. 

40-88 

12-70 

trace 

0-40 

0-14 

24-78 

20-50       99-40 
L.  J.  S. 

Composition  of  some  Tellurium  Minerals.  By  Wilhelm 
MuTHMANN  and  E.  Schroder  {Zeit.  Kryst.  Min.,  1897,  29,  140 — 145). 
— The  authors  have  examined  specimens  of  tetradymite  with  the  idea 
of  determining  the  amount  of  selenium  which  has  been  shown  by 
several  previous  analyses  to  be  present  in  traces.  Full  details  of  the 
methods  of  analysis  are  given  in  the  paper.  Tetradymite  from 
Orawicza,  Hungary,  gave  I  and  II,  after  deducting  about  11  per  cent, 
of  gangue  ;  it  occurs  as  greyish-white  scales  with  copper  pyrites  and 
tetrahedrite  in  calcite  j  selenium  is  absent.  Tetradymite  in  distinct 
ci-ystals  from  Schubkau,  Hungary,  gave  III,  IV,  and  V" ;  sp.  gr. 
7-0946 ;  traces  of  selenium  are  present.  All  these  analyses  agree 
with  the  formula  2Bi.,Te,,,Bi2S3  =  Bi2Te2S. 


I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

s 

4-51 

4-47 

4-20 

4-35 

4-39 

9-31 

9-40 

Bi 

58-93 

59-34 

60-36 

59-98 

60-34 

79-31 

78-82 

Te 

35-30 

35-56 

35-25 

35-35 

35-68 

12-82 

12-66 

98-74       99-37       99-81       99-68     100-41     101-44     100-88 

A  tellurium  mineral  from  Cumberland,  analysed  by  Rammelsberg 
in  1853,  gave  VI  and  VII,  corresponding  with  the  formula  Bi^S^^Te  or 
Bi{S,Te).  The  irregular  masses  are  grey  in  colour  with  a  metallic 
lustre,  and  have  a  perfect  cleavage  in  one  direction.  On  the  cleavage 
surface,  there  are  cracks  intersecting  at  60°,  and  the  thermal  con- 
ductivity figure  is  a  circle,  so  that  the  crystal  system  is  rhombohedral 
as  in  tetradymite.  Sp.  gr.  7  321.  The  formula,  in  which  bismuth 
is  bivalent,  is  analogous  to  that  of  karelinite  (Bi^O^S).  This  new 
mineral  is  named  grunlingite.  L.  J.  S. 

[Cubic  Ferric  Oxide]  from  Stromboli.  By  Alfred  Bergeat 
(Jahrb.f.  Min..  1897,  ii,  109— 123).— The  older  lavas  of  the  volcanic 
island  of  Stromboli,  in  the  Lipari  Islands,  are  andesites,  whilst  the 
newer  are  basaltic  in  character.  A  leucite  rock,  namely,  leucite- 
basanite,  is  described.  Good  mineral  specimens  are  rare  on  the 
island ;  besides  augite  crystals  and  thin  plates  of  haematite,  only  the 
following  is  described. 

The  mineral,  of  which  the  following  analy.sis  by  Hilgenstock  is 
given,  occurs  as  dull  crusts  of  a  dark,  bine-grey  colour  on  lava.  This 
crust  is  composed  of  small,  regular  octahedra,  often  arranged  in  groups 
parallel  to  a  cubic  axis,  and  then  having  the  appearance  of  tetragonal 
prisms  terminated  by  pyramids.  The  mineral  resembles  haematite  in 
the  colour  of  the  powder,  but  differs  from  it  in  being  strongly 
magnetic.  The  sp.  gr.  of  the  crystals  is  4-998,  and  of  the  powder,  after 
separating  tridymite  and  plagioclase,  5  247.     On  fractures,  and  in  thin 
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sections,  the  crystals  are  seen  to  enclose  much  haematite  as  thin  plates 
arranged  parallel  to  the  octahedral  faces. 


AlgOj  (probably 

Fe^Os. 

FeO. 

MgO.MnO.  fromplagioclase).  Gangue. 

Total. 

94-68 

2-67 

0-17             0-25             1-48 

99-25 

This  description  suggests  martite,  but  the  author  is  inclined  to 
regard  the  mineral  as  magnesoferrite  (MgOjFegOg)  enclosing  much 
haematite,  L.  J.  S, 

Precious  Stones  of  New  South  Wales.  By  J.  Milne  Cueran 
{Journ.  and  Proc.  Roy.  Soc.  K.S.W.,  1897,  30  (for  1896),  214—285). 
— In  this  paper,  which  is  illustrated  by  eight  plates,  the  modes  of 
occurrence  and  characters  of  all  the  known  precious  stones  from 
New  South  Wales  are  described,  A  complete  bibliography  and 
historical  sketch  are  added,  together  with  some  methods  for  the  dis- 
crimination of  rough  stones. 

Diamond  is  found  in  the  drift  at  three  localities,  the  most  important 
being  Bingara. 

Sapphire  chiefly  occurs  in  the  tin-bearing  drifts  of  the  Emmaville 
and  Tingha  districts  ;  it  has  also  been  found  in  basalt.  Ruby  is  very 
rare  in  the  colony. 

Emerald  occurs  near  Emmaville  in  a  decomposed  felsitic  matrix 
associated  with  topaz,  fluorite,  mispickel,  eassiterite,  &c.  Transparent 
crystals  gave,  on  analysis  by  J.  Petrie, 

SiOj.        AI2O3.        BeO.         CaO.      MgO.      NagO.      H^O.         Total.       Sp.  gr. 
65-20      17-80     14-40      1-00      0-64      0-34      0-62      100-00      2-73 

Rare  alkalis  could  not  be  detected  spectroscopically. 

Topaz  is  abundant  in  the  tin-bearing  drifts  and  granites  of  the 
northern  part  of  the  colony.  Analysis  of  bluish-white,  transparent 
material  from  Emmaville  gave, 


Total 

SiOj. 

AI2O3. 

CaO. 

F. 

(less  0  for  F). 

Sp.  gr. 

30-29 

60-90 

0-40 

15-05 

100-30 

3-50 

Garnet  is  common,  but  good  stones  are  rare.  Red  pyrope  (anal.  I) 
occurs  near  Bingara  in  a  basic,  holocrystalline,  granular  rock  (anal.  II) 
composed  .of  pyroxene  and  felspar ;  the  garnet  is  surrounded  by  a 
kelyphite  border. 

MgO.  K20,N"a.p.  HoO.  Total.  Sp.gr. 

14-45        —  —  100-44  3-743 

8-6         2-5  1-2  100  0  3-1 

16-86        —  —  100-00       — 

Anal.  Ill  is  of  large  phenocrysts  of    augite   from  an  olivine-basalt 
dyke  containing  garnets,  from  near  Harden. 

Turquoise  occurs  as  thin  crusts  and  concretionary  masses  in  a  dark, 
carbonaceous  shale,  containing  pyrites,  from  near  Bodalla.  It  is  of  a 
good  sky-blue  colour,  but  on  exposure  becomes  greenish  owing  to  loss  of 
water.     Analysis  gave, 


SiOg. 

Al,03. 

Fe^Og. 

FeO.  MnO, 

CaO. 

I. 

39-57 

23-68 

0-18 

10-04   3-76 

8-76 

11. 

42-4 

18-4 

10-4 

—      trace 

16-6 

Ill- 

49-80 

9-90 

8-64 

—       — 

15-80 

P2O5. 

AI2O3. 

Fe^Oj. 

CaO. 

CuO. 

SiOa- 

H2O. 

Total.     Sp.  gr. 

31-90 

36-236 

1-264 

1-70 

7-45 

0-50 

21-00 

100-05     2'67 
6—2 
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Opal  is  well  known  from  White  Cliffs,  where  it  occurs  in  Upper 
Cretaceous  sandstones ;  the  silica  has  been  derived  from  beds  of 
organic  (diatomaceous  and  radiolarian)  origin. 

Zircon,  beryl,  nephrite,  cordierite,  serpentine,  malachite,  and  various 
varieties  of  quartz  are  also  described.  L.  J.  S. 

Pseudogaylussite  from  Holland.  By  F.  J.  P.  van  Calker 
Zeit.  Kryst.  Mm.,  1897,  28,  556— 572).— Spheroidal  groups  of  crystals, 
closely  resembling  the  well-known  pseudomorpbs  from  Sangerhausen, 
in  Thuringia,  and  other  localities,  have  been  found  embedded  in  alluvial 
clay  at  Onderdendam  in  the  province  Groningen.  The  pyramidal 
crystals  are  of  a  yellowish  colour,  and  the  surfaces  are  rough  and 
curved  ;  in  the  interior,  they  show  a  cellular  aggregate  of  differently 
orientated  calcite  grains.  Analysis  shows  the  prei^ence  of  89'9462 
per  cent,  of  calcium  carbonate. 

CaO.  MgO.  A1,0,.  Fe,0,.  NsjO.  K,0. 

50-6281         0-5000         1-8657         1-2985         0-2718        01086 

Insol.  H,0  H.O 

810,.  CO,.  SO,.  (clay),      (at  100°).  (on  ignition).        Total. 

0-1426     40-4659     0-3689     2-3804     0-7704      1-8011       1006020 

Pseudogaylussite  is  also  recorded  from  Kwadyk  and  Friesland  in 
Holland. 

A  review  of  the  literature  of  these  pseudomorpbs  is  given,  and  the 
evidence  supplied  by  the  chemical  composition  and  external  form 
discussed.  No  de6nite  conclusion^  is  arrived  at  as  to  what  was  the 
original  mineral,  which  has  been  variously  assumed  to  be  gaylussite 
(Breithaupt,  1836),  celestite  (Des  Cloizeaux,  1843),  gypsum  (Kenngott, 
1870),  anhydrite  (Groth,  1878),  and  a  hypothetical  tetragonal  chloro- 
carbonate  of  calcium  (Dana,  1884).  The  author  has  failed  to  detect 
strontium  by  spectroscopic  methods ;  and  the  presence  of  a  little 
sodium  carbonate  and  the  porous  structure  of  the  pseudomorphs  seem 
to  suggest  that  gaylussite  was  the  original  mineral.  Several  measured 
angles  are  given,  but,  owing  to  the  roughness  and  curvature  of  the 
faces,  the  variations  are  considerable,  and  they  compare  equally  well 
with  both  gaylussite  and  celestite.  L.  J.  S. 

[Pyromorphite,  Mimetite,  &c.]  from  Broken  Hill,.  N.S.W. 
By  Charles  \V.  Marsh  {Ti-ans.  Australian  Inst.  Mining  Eng.,  1897, 
4,  138 — 159). — Cerussite  is  remarkable  for  the  variety  of  crystalline 
aggregates  produced  by  twinning. 

Pyromorphite,  occun-ing  in  crystalline  aggregates,  gave  analyses 
I — III.  A  lemon-  to  orange-yellow  variety  called  "  chromo-phosphate  " 
contains  some  chromic  acid  as  well  as  arsenic. 

PbO.  PjOj.  AsjOs-  VjOj.  01.  Total. 

I.  Brown    81-9  14-4  08  —  1-9  99-0 

II.  White     80-8  14-6  2-3  —  2-2  999 

III.  Straw-yellow 79-3  13-2  6-2  —  M  99  8 

lY.  Yellow  74-7  1-2  21-4  —  2-8  100  1 

Y.  White     74-2  5-7  17-6  —  24  99-9 

YI.  Eed    73-9  1-8  18-2  36  2-1  996 
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Mimetite  crystals  gave  analyses  IV —  VI.  The  bright  yellow  is  the 
most  pure,  sometimes  containing  only  a  trace  of  phosphoric  acid ;  the 
lighter  coloured  and  greenish  specimens  contain  more  phosphoric  acid, 
whilst  those  coloured  red  and  brown  contain  vanadium  and  graduate 
into  vanadinite. 

Wulfenite  occurs  as  orange-yellow,  orange-red,  and  deep  red  crystals, 
the  last  containing  some  chromic  acid. 

Stolzite  occurs  as  smoky-grey,  yellowish,  and  reddish  tetragonal 
crystals,  and  in  long,  thin  plates.  [The  last,  of  which  figures  are 
given,  is  probably  identical  with  raspite  (this  vol.,  ii,  32)]. 

Several  rare  minerals  are  also  mentioned  as  occurring  at  Broken 
Hill :  namely,  hedyphane,  phosgenite,  lanarkite,  leadhillite,  matlockite, 
percylite,  linarite,  minium,  jordanite,  sartorite,  boulangerite,  and 
jamesonite.     Anglesite  and  galena  are  also  described.  L.  J.  S. 

Gypsum  Deposits  of  Nottinghamshire.  By  Arthur  T.  Met- 
calfe {Trans.  Fed.  Inst.  Mining  Engineers,  1896,  12,  107 — 114). — 
Bands  of  gypsum  are  abundant  in  the  upper  marls  of  the  Keuper 
beds  of  Nottinghamshire  and  Derbyshire  ;  it  is  worked  as  an  orna- 
mental stone,  and  for  the  manufacture  of  plaster  of  Paris.  The 
composition  of  an  ordinary  sample  is, 


Siliceous 

CaS04. 

CaCOa. 

Oxide  of  iron. 

matter. 

HjjO. 

Total. 

77-37 

0-83 

0-50 

0-30 

21-00 

100-00 

Anhydrite  sometimes  occurs  in  the  centre  of  masses  of  gypsum. 

L.  J.  S. 

[Analysis  of  Soda-mica].  By  Franz  Eigel  {Zeit.  Kryst.  Min., 
1897,  29,  169  ;  from  Jahresher.  des  F.  B.  Gymnasiums  am  Sechauer 
Diocesan- Knahenseminar,  for  1894 — 5). — White  mica  from  a  "sericite- 
mica-schist "  consisting  essentially  of  quartz  and  mica,  from  near 
Pollau,  Styria,  gave,  on  analysis. 


SiOa- 

AI2O3. 

CaO. 

NajO. 

K2O. 

H2O. 

Total. 

51-43 

32-11 

traee 

11-80 

1-29 

5-67 

102-30 

The  optic  axial  angle  is  large.  The  amount  of  soda  is  much  higher 
than  shown  in  any  previous  analysis.  L.  J.  S. 

Composition  of  Comendite.  By  Solimann  Bertolio  {Jahrh.f. 
Min.,  1897,  ii,  Ref.  292  ;  from  Rend.  R.  Accad.  Lincei,  1896,  [v], 
5,  (2),  150 — 152.  Compare  Abstr.,  1897,  ii,  55). — The  segirite-liparite 
from  S.  Pietro  in  Sardinia  has  been  called  comendite  ;  a  specimen 
richer  in  alkalis,  and  with  less  quartz  than  usual,  gave  analysis  I. 
Sp.  gr.  2-57.  Some  of  the  felspar  is  schillerised,  but  still  clear  ;  an- 
alysis II  shows  it  to  be  anorthoclase ;  sp.  gr.  2*58 — 2-59.  The 
amphibole,  which  resembles  arfvedsonite,  gave  III ;  sp.  gr.  3-33. 


SiOj. 

AUO3. 

FeaOj.      FeO. 

MnO. 

CaO. 

MgO. 

K2O. 

NagO. 

Total. 

I. 

68-5 

14-5 

10          3-0 

— 

trace 

0-1 

3-0 

9-2 

99-3 

II. 

66-1 

18-2 

trace 

— 

0-1 

— 

8  5 

11-4 

99-3 

III. 

49-10 

5-50 

4-20      27-70 

0-50 

0-13 

0-17 

1-60 

10-50 
L. 

99-40 
J.>S. 
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Sodalite-trachyte  from  the  Siebengebirge.  By  Willy  Bruhns 
{Verh.  ruUurhist.  Ver.  Bonn,  1896,  35,  39 — 56). — The  peculiar  rock 
from  Kiihlsbrunnen,  in  the  Siebengebirge,  has  often  been  described 
and  is  usually  called  an  a;girite-trachyte ;  it  is  now  shown  to  contain 
sodalite,  to  which  the  cellular  structure  of  the  weathered  rock  is  due. 
In  the  fresh  rock,  the  sodalite  is  present  in  clear,  colourless,  isotropic 
grains ;  it  dissolves  easily  in  dilute  nitric  acid,  yielding  a  clear  solu- 
tion, without  any  separation  of  gelatinous  silica.  The  portion  of  the 
rock  soluble  in  dilute  acid  gave  analysis  I ;  besides  sodalite,  this  would 
only  include  a  little  glass  and  magnetite.  A  partial  analysis  (II)  of 
the  augite  needles  confirms  the  reference,  made  on  optical  grounds,  to 
segirite.  The  felspar  is  all  sanidine  ;  magnetite  is  abundant,  and  a 
glassy  base  is  rare  ;  analysis  of  the  fresh  rock  gave  the  results  under 
III. 

Loss  on 

SiO»    A1,0,.  Fe,0,.  FeO.    MnO.    CaO.  MgO.    K»0.  Na,0.    CI.    ignition.     Total. 
I.    84-2      81-2      trace      —        —      nil.      nil.      nU.     279     75  —         1008 

IL      —  2  28    notdet.   —  little  nil.     10         —  —  — 

in.    63-61     16-34     4-30    208    trace    1-42    0-37     6-54    621     018      077        10082 

Detailed  descriptions  and  analyses  are  given  of  trachytes  from  other 
localities,  which  were  examined  on  account  of  their  similarity  in 
appearance  to  the  Kiihlsbrunnen  rock ;  no  sodalite  was,  however, 
found  in  these.  L.  J.  S. 

Contact-metamorphism  of  Phyllites.  By  K.  Dalher  (Jahrb. 
f.  Mill.,  1897,  ii,  156 — 158). — At  Schneeberg,  in  Saxony,  a  phyllite 
composed  of  24*93  per  cent,  of  chlorite  and  7507  of  muscovite  has 
been  altered  into  a  rock  containing  andalusite  31*1,  muscovite  and 
biotite  689  per  cent.  ;  the  two  rocks,  as  shown  by  analyses  I  and  II 
respectively,  have  essentially  the  same  composition. 

SiO,.         AljO,.        FejO,.      FeO.      MgO.     CaO.      KjO.      NejO.       H,0. 

I.     39-49      34-47       586      5-74     1-85     0-25     5-38      1-17      5-78 

II.     39-00      34-85       6-18      6-15     2-09     0-46     6-18      167      347 

In  this  change,  as  represented  by  the  following  equation,  part  of 
the  muscovite  of  the  phyllite  has  been  altered  to  andalusite,  and 
the  potassium  silicate  and  silica  so  liberated  have,  with  chlorite, 
formed  biotite  ;  40SiO2,20R2O3,2RO,4K2O,2Na2O,12H2O  (muscovite) 
+  6SiO2,6R2O3,8RO,10H2O  (chlorite)  =  12Al2Si05  (andalusite)  + 
18SiO2,6R2O3,10RO,3K2O,3H2O  (biotite)  +  16Si02,8R203, 3(Na,K)20,5H20 
(potash-soda  mica)  +  I4H2O. 

At  Rothschbnberg,  in  Saxony,  a  phyllite  is  altered  into  a  rock  com- 
posed of  muscovite,  biotite,  and  quartz  ;  analyses  show  the  presence  of 
more  free  silica  in  the  phyllite  than  in  the  altered  rock,  so  that  here 
biotite  has  been  produced  from  chlorite  and  quartz,  the  potassium 
having  been  supplied  by  the  muscovite.  From  chlorite  or  muscovite 
with  quartz,  cordierite  may  be  produced.  L.  J.  S. 

Meteoric  Iron.  By  Emil  W.  Cohen  [Ann.  k.  k.  naturhist.  Hof- 
museums  IF/ew,  1897,  12,  42 — 62). — New  analyses  of  the  Nennt- 
mannsdorf  (Saxony),  Lion  River  (S.  Africa),  Prambanan  (Java),  and 
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Chesterville  (S.  Carolina)  irons  gave  the  results  under  I,  II,  III  and 
IV  respectively  ;  these  differ  from  previous  analyses  in  showing  the 
presence  of  cobalt.  It  is  pointed  out  that  in  octahedral  irons,  as  in 
Lion  River  and  Prambanan,  the  amount  of  Ni  +  Co  is  8 — 11  per  cent. 
The  Zacatecas  (Mexico)  iron  gave  analysis  V  ;  in  the  hydrochloric 
acid  residue,  there  is  an  undetermined  phosphide  of  nickel  containing  a 
relatively  large  amount  of  copper  and  but  little  iron.  The  minera- 
logical  composition  of  this  iron  is  given  as 


STickel-  Schreiber- 

Daubree- 

Chroniite 

Nickel 

Undet. 

iron.         site.       Troilite. 

lite. 

and  silicate. 

Carbon. 

phosphide  ? 

residue. 

94-34     3-54       0-26 

0-10 

0-21 

0-03 

1-08 

0-44 

A  new  analysis  of  rhabdite  from   the    See-Lasgen  iron   (compare 
Abstr.,  1897,  ii,  57)  gave  VI,  from  which  (Fe,Ni,Co)  :P  =  3-109  : 1. 
The  Bischtiibe  (Russia)  iron  has  the  mineralogical  composition, 


Nickel-iron 

Chromite 

Undet. 

Nickel-iron. 

phosphide. 

Carbon. 

and  silicate. 

residue. 

96-97 

2-52 

0  09 

0  01 

0-41 

The  schreibersite,  together  with  a  little  rhabdite  from  this  iron,  gave 
analysis  VII,  agreeing  with  (Pe,Ni,Co)3P,  and  the  flexible  plates  of 
tsenite  gave  VII  I.  The  present  results  differ  considerably  from 
Kislakowsky's  (Abstr.,  1892,  418),  who  found  17'90  per  cent,  of  olivine 
and  anorthite. 

A  new  analysis  of  cohenite  from  the  Wichita  Qo.  (Texas)  iron  gave, 
after  deducting  about  8  per  cent,  of  schreibersite,  the  results  under  IX, 
agreeing  with  the  formula  (Co,Ni,Fe)3C  ;  the  variations  shown  in 
previous  analyses  are  to  be  explained  by  the  presence  of  tsenite. 

An  iron  carbide  from  the  telluric  iron  of  Ovifak  (Greenland)  gave 
analysis  X,  showing  it  to  be  probably  identical  with  the  meteoric 
cohenite. 


Fe. 

■  Ni. 

.  Co. 

P. 

C. 

Cr. 

S. 

Insol. 

Total. 

Sp.  gr. 

I. 

94-33 

5-48 

0-71 

0-29 

— 

nil. 

— 

— 

100-81 

7-8241 

IL 

92-06 

7-79 

0-69 

0-05 



— 

— 

— 

100-59 

— 

in. 

90-03 

9-39 

0-97 

0-16 



— 

— 

— 

100-55 

— 

IV. 

93-15 

5-82 

0-73 

0-34 

— 

— 

— 

— 

100-04 

7-8738 

V. 

92-09 

5-98 

0-91 

1-02 

— 

0-74 

0-18 

0-04 

100-96 

— 

VI. 

46-32 

38-06 

0-94 

14-89 



nil. 

— 

0-94 

101-15 

'  — 

vn. 

66-19 

18-47 

0-43 

15-58 

— 

— 

— 

0-07 

100-74 

— 

VI  il. 

62-19 

35-90 

0-35 

0-92 

0-75 

— 

— 

— 

100-11 

— 

IX. 

90-80 

2'37 

0-16 

— 

6-67 

— 

— 

— 

100-00 

7-3236 

X. 

92-73 

0-95 

0-39 

5-93 

100-00 
L. 

J.  s. 

Physiological   Chemistry, 


Metabolism  during  Muscular  Work  in  Dogs,  By  Nathan 
ZuNTz  {Pfliigers  Archiv.,  1897,  68,  191 — 211). — All  mammals  hitherto 
investigated  need,  in  normal  work,  nearly  the  same  amount  of  chemical 
energy  per  work  unit,  somewhat  more  than  a  third  of  the  available 
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energy  appearing  as  external  work,  whilst  the  remaiuder  is  changed  into 
heat.  In  pulling  work,  the  useful  effect  of  the  transformed  energy  is 
somewhat  smaller  than  in  climbing,  and  diminishes  with  increase  of 
work.  The  horizontal  movements  of  the  animal's  own  body  require, 
for  equal  weights  moved  through  the  same  distance,  so  much  the  more 
work  the  smaller  the  animal  is.  The  relationship  between  the  work 
and  the  transformation  of  energy  is  nearly  proportional  to  the  super- 
ficial area  of  the  body.  W.  D.  H. 

Solubility  of  Paracasein  in  Artificial  Gastric  Juice.  By  W. 
LiNDEMANN  {Virchow's  Archiv.,  1897,  149,  51 — 65). — Previous  re- 
searches on  caseinogen  (here  called  casein)  have  shown  that  the 
residue  obtained  on  gastric  digestion  is  small,  and  with  excess  of 
gastric  juice  is  absent  (Salkowski). 

In  the  present  investigation,  casein  (here  called  paracasein)  was  em- 
ployed, and  the  powdered  proteid  subjected  to  the  action  of  gastric 
juice  (in  some  experiments,  however,  it  was  previously  dissolved  in  a 
minimal  quantity  of  alkali) ;  a  residue  was  found  in  all  cases,  varying 
from  01 C  to  1007  of  the  substance  taken,  but  the  percentage  usually 
obtained  was  3  or  4.  Casein  is,  therefore,  less  digestible  than  caseinogen ; 
the  residue  is  smaller  the  larger  the  amount  of  digesting  fluid  employed  ; 
the  quantity  of  acid  in  the  mixture  has  some  influence,  but  the  duration 
of  the  digestion  beyond  9A  hours  has  none.  W.  D.  H. 

Origin  of  Fat  from.  Proteid.  By  Eduard  PflCger  {Pfluger's 
Archiv.,  1897,  68,  176 — 190). — A  further  polemical  contribution  to  a 
much  discussed  subject ;  the  author  does  not  believe  in  the  origin  of 
fat  from  proteid,  and  seeks  to  show  from  the  experiments  of  those 
workers  who  do  believe  in  it,  that  their  conclusions  are  incorrect. 

W.  D.  H. 

Fat  of  Muscle  :  Estimation  of  Fat  in  Animal  Substances. 
By  Elly  Bogdanow  {PJluger's  Archiv.,  1897,  68,  408—430;  431—433). 
— The  principal  point  made  out  is  that,  in  the  later  extractions  of 
muscle  with  ether,  the  fat  obtained  is  different  from  that  obtained  in 
the  first  extracts,  and  that  the  fat  obtained  last  is  very  rich  in  free 
fatty  acids ;  this  confirms  the  observations  of  Dormeyer,  who  used 
an  entirely  different  method.  The  method  here  used  is  explained  at 
full  length,  with  wood-cuts  of  the  apparatus  employed. 

Extraction  of  animal  tissues  with  ether  does  not,  however,  extract 
all  the  fat ;  more  goes  into  solution  on  subsequent  extraction  with 
boiling  90  per  cent,  alcohol.  The  largest  yield  is  obtained  by  a  five 
days  extraction  with  alcohol  in  a  Soxhlet's  apparatus,  after  the 
finely  divided  material  has  been  allowed  to  remain  a  day  under  ether. 
The  experiments  in  this  direction  are  not  complete,  but  it  is  hoped  that 
this  simple  method  will  give  results  equally  trustworthy  with  those 
obtained  by  Dormeyer's  more  complicated  process.  W.  D.  H. 

Biological  History  of  Phosphates.  By  Leopold  Jolly  {Compt. 
rend.,  1897,  125,  538— 539).— The  ordinary  molybdic  acid  solution  in 
dilute  nitric  acid  serves  for  the  detection  of  phosphates  in  animal 
tissues,  to  which,  if  they  contain  phosphoric  acid  or  its  salts,  a  yellow 
colour  is  imparted.     No  similar  coloration  is  produced  by  macerating 
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the  same  tissues  with  nitric  acid  of  the  same  strength.  The  author's 
observations  show  that  many  tissues,  even  after  being  macerated  for 
some  time  with  dilute  acetic  acid  or  dilute  nitric  acid,  retain  phos- 
phoric acid  which  can  be  detected  by  means  of  the  molybdic  reagent 
in  the  manner  indicated.  It  follows  that  the  association  of  the  tissues 
with  this  part  of  the  phosphoric  acid  must  be  of  a  very  intimate 
character.  C.  H.  B. 

Catechol-like  Substance  in  the  Suprarenal  Capsules.  By 
Otto  von  FiJrth  {Zeit.  physiol.  Chem.,  1897,  24,  142— 158).— This 
paper  gives  an  account  of  attempts  to  isolate  the  substance  which  has 
been  known  since  Vulpian's  researches  to  exist  in  the  medulla  of 
the  suprarenal  capsules  and  gives  a  greenish  colour  with  ferric 
chloride.  The  author  does  not  appear  to  have  been  any  more  successful 
in  these  attempts  than  his  predecessors  ;  he  describes  the  material  as 
catechol-like,  but  admits  that  it  contains  nitrogen.  W.  D.  H. 

The  Organic  Ground  Substance  of  Fish  Scales.  By  Carl 
Thorb  (Graf)  Morner  {Zeit.  'pliynol.  Chem.,  1897,  24,  125—137).— 
The  scales  of  various  fishes  were  investigated,  and  the  organic  ground 
substance  was  found  to  be  not  wholly  composed  of  collagen,  about 
a  fifth  of  it  consisting  of  'another  albuminoid  named  ichthylepidin, 
which  differs  from  collagen  in  containing  loosely  united  sulphur, 
from  keratin  in  its  small  percentage  of  sulphur  (1*09),  and  from  elastin 
by  its  smaller  resistance  to  chemical  reagents.  W,  D.  H. 

Composition  of  Sow's  Milk,  with  Special  Regard  to  the 
Amount  of  Pat.  By  M.  Petersen  and  Fr.  Oetken  {Bied.  Centr., 
1897,  711—712  ;  from  MilchzeiL,  1896,  665).— The  examination  of 
seventeen  samples  of  sow's  milk,  from  Oldenburg,  and  of  a  few  other 
samples,  showed  that  the  amounts  of  fat  and  dry  matter  are  greater 
than  in  cow's  milk.  The  following  percentage  results  are  given. 
Fat,  2*4  to  12*1  ;  dry  matter  (average  of  four  samples),  20'4;  proteids, 
3'8  to  5"3  ;  sp.  gr.  (one  sample  only)=  1-0128.  The  high  percentage  of 
fat  (average  of  22  samples  =  6'6)  is  in  accordance  with  previous  results. 

N.  H.  J.  M. 

Physiological  Action  of  Tannin  and  Gallic  Acid.  By  Erich 
Harnack  {Zeit.  2>hysiol.  Chem.,  1897,  24,  115 — 124). — Ej  administer- 
ing to  men  or  dogs  small,  medicinal  doses  of  tannin  or  gallic  acid,  the 
quantity  of  gallic  acid  in  the  urine  is  very  small,  but  the  greater 
amount  is  contained  in  the  faeces.  It  is  probable  that  some  of  the 
gallic  acid  which  parses  into  the  urine  is  decomposed,  and  traces  of 
pyrogallol  are  found,  if,  in  searching  for  it,  the  acidified  urine  has  been 
evaporated ;  if  the  evaporation  is  omitted,  pyrogallol  is  never  found. 
Pyrogallol  is  highly  poisonous,  and  is  not  formed  in  the  organism. 

On  giving  larger  doses  of  gallic  acid,  more  passes  into  the  urine, 
especially  if  alkalis  are  given  as  well. 

By  feeding  on  free  tannin,  none  passes  into  the  urine ;  but  it  is 
found  after  giving  a  freshly-prepared  solution  of  tannin  in  alkali.  For 
the  isolation  of  tannin,  the  salting-out  method  by  saturated  sodium 
chloride  solution,  and  precipitation  by  solution  of  gelatin  or  albumin 
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free  from  globulin,  is  recommended.  The  separation  of  small  quantities 
of  pyrogallol  and  gallic  acid  is  only  possible  when  the'  solubility  of  the 
former  in  boiling  benzene  is  made  use  of.  W.  D.  H. 

[Physiological  Action  of  Naphthalene.]  By  Theo.  Klingman 
{Virchow's  Archiv.,  1897,  149,  12 — 22). — A  number  of  previous 
workers  have  noticed  that  the  most  marked  effect  of  the  administra- 
tion of  naphthalene  is  an  opacity  of  the  lens  and  other  degenei'ative 
changes  in  the  eye-ball.  .  In  the  present  research  on  rabbits,  naphtha- 
lene dissolved  in  liquid  paraffin  was  given  by  the  stomach  ;  in  the 
urine,  phenol  was  found  corresponding  to  about  a  tenth  of  the 
naphthalene  given.  The  animals  were  killed  at  varying  intervals  ;  in 
the  early  stages,  an  irido-cyclitis  was  found,  which  is  believed  to  be 
the  starting  point  of  the  subsequent  eye-changes  in  the  cornea,  lens, 
and  retina.  The  primary  lesion  is  not  in  the  retina,  as  Panas 
considered.  W.  D.  H. 

Physiological  Action  of  Eucaine  B.  (4-Benzoyloxy-trans- 
2:2: 6-trimethylpiperidine).  By  Gaetano  Vinci  ( Virchow's  Archiv., 
1897,  140,  217— 235).— The  action  of  eucaine  B.  (4-benzoyloxy-<?-fl7J^. 
2:2:  6-trimethylpiperidine)  is  similar  to  that  of  eucaine,  previously 
described  {ibid.,  146),  and  of  cocaine.  Locally,  it  dilates  the  blood- 
vessels, although  in  smaller  measure  than  does  eucaine,  and  it  also 
enlarges  the  pupil.  Anaesthesia  is  produced,  as  with  cocaine  and 
eucaine,  by  direct  contact  with  the  sensory  nerve-endings.  There  is 
an  action  on  the  central  nervous  system,  and  a  curare-like  paralysis 
of  the  motor  and  vagus  nerve-endings  ;  this  is  attributed  to  the 
absence  of  the  COOH  group,  and  is  not  observed  with  eucaine  and 
cocaine,  which  contain  that  group.  Eucaine  B  has  an  antiseptic  action  ; 
it  is  less  soluble  than  the  other  drugs,  but  is  cheaper  and  an  equally 
good  local  ansesthetic.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Nature  of  Fermentative  Changes  in  Natural  and  Polluted 
Waters,  and  in  Artificial  Solutions,  as  Indicated  by  the  Com- 
position of  the  Dissolved  Gases.  Part  IV.  Humus :  Its 
Formation  and  Influence  in  Nitrification.  By  Walter  E. 
Adeney  {Trans.  Roy.  DiMin  Soc,  1897,  [ii],  6,  269—281.  Compare 
Abstr.,  1896,  ii,  322). — The  author  gives  reasons  for  adopting  the 
terms,  carbon  oxidation  and  nitrogen  oxidation  or  nitrification,  to 
respectively  denote  the  two  stages  by  which  organic  substances  succes- 
sively undergo  complete  aerobic  bacterial  fermentation  in  waters. 
With  the  adoption  of  these  terms,  the  author  proposes  the  classification 
of  all  fermentable  substances  into  (1)  carbon-oxidisable  substances,  or 
all  fermentable  organic  substances  which  have  not  undergone  carbon- 
oxidation  ;  and  (2)  nitrifiable  substances,  or  ammonium  compouncjs, 
and  organic  compounds  which  have  suffered  carbon-oxidation. 

The  author  has  described  the  changes  which  result  from  these  two 
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stages  of  fermentation,  in  his  previous  communication.  The  object  of 
the  experiments  now  recorded  has  been  to  ascertain  the  fermentative 
properties  of  the  humus  of  ordinary  cultivated  soils,  and  thereby  to 
complete  the  information  already  published  (loc.  cit.)  on  the  fermenta- 
tive properties  of  the  nitrifiable  organic  substances  which  are  to  be 
found  in  natural  waters. 

The  humus  employed  in  these  experiments  was  obtained  from  a  large 
heap  of  wet  refuse  matter,  which  consisted  of  the  solid  matters  that  had 
been  separated  from  sewage  and  mixed  with  freshly  precipitated  man- 
ganese peroxide  in  about  equal  proportions.  The  heap  was  allowed  to 
ferment  for  about  three  months,  at  the  expiration  of  which  time  the 
peroxide  was  found  to  be  completely  reduced  and  converted  into  manga- 
nese carbonate.  The  organic  matters,  which  at  this  time  amounted  to 
about  8  per  cent,  of  the  air-dried  mass,  were  also  found  to  have  under- 
gone a  practically  complete  first-stage  fermentation  or  carbon  oxidation, 
and  to  have  all  the  properties  of  the  humus  of  ordinary  cultivated  soil. 

That  the  reduction  of  the  peroxide  to  carbonate  of  manganese  can 
be  brought  about  by  bacterial  fermentation,  has  been  shown  by 
McWeeney,  who  found  that,  when  freshly  precipitated  manganese 
peroxide  was  kept  in  sterilised  liquid  media,  it  remained  unchanged, 
but  that  when  the  same  media  were  seeded  with  small  pieces  of  the 
fermented  refuse  matters  above  referred  to,  a  rapid  and  abundant 
growth  of  living  organisms  ensued,  and  the  complete  reduction  of  the 
peroxide  to  carbonate  quickly  followed. 

The  author  records  a  number  of  experiments  with  this  humus,  which 
show  that  it  possesses  fermentative  properties  similar  to  those  which 
he  has  already  shown  peaty  colouring  matters  and  fermented  organic 
matters  to  possess,  the  most  characteristic  property  of  which  is  to 
determine  the  nitric  fermentation  of  ammonium  compounds. 

The  possible  changes  which  nitrifiable  substances,  to  be  met  with  in 
natural  waters,  may  undergo  are  summarised  as  follows. 

1.  When  the  nitrifiable  organic  substances  are  freshly  formed,  and 
are  present  in  comparatively  large  quantity  in  a  water,  the  formation 
of  a  volume  of  carbonic  anhydride,  in  proportion  to  the  volume 
of  oxygen  consumed,  and  the  formation  also  of  a  quantity  of  nitrous 
or  of  nitric  acid,  or  of  both,  but  in  small  quantities,  may  attend  the 
earliest  stage  of  fermentative  change  they  may  undergo. 

2.  At  subsequent  stages,  the  volume  of  carbonic  anhydride  formed 
is  not  so  large,  and  the  quantity  of  inorganic  nitrogen  products,  nitrous 
or  nitric  acid,  becomes  more  marked,  in  proportion  to  the  oxygen 
consumed. 

3.  At  a  still  later  stage,  at  the  completion  of  which  all  the  ammonia 
becomes  fermented,  little  or  no  carbonic  anhydride  may  be  formed, 
but,  on  the  contrary,  a  little  may  become  "  fixed "  ;  the  inorganic 
nitrogen  product  consists  then  of  nitric  acid  solely. 

4.  When  little  or  no  ammonia  is  present,  freshly  formed  nitrifiable 
organic  matters  may  undergo  at  first  a  slow  change,  during  the  first 
steps  of  which  distinct  amounts  of  carbonic  anhydride  and  of  oxygen 
may  be  formed  and  consumed,  respectively ;  small  quantities  of  nitric 
acid  are  formed  at  the  same  time. 

5.  But,  after  these  earlier  steps  of  change,  the  fermentation  becomes 
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slower,  and  finally  so  slow  as  to  be  scarcely  appreciable;  still,  the  results 
are  the  formation  of  carbonic  anhydride  and  nitric  acid,  and  the  con- 
sumption of  a  proportionately  small  volume  of  oxygen.         W.  E.  A, 

Fermentation  Phenomena.  By  Alfred  Stavenhagen  (5er., 
1897,  30,  2422 — 2433). — A  solution  prepared  from  yeast  by  Buchner's 
method  (Abstr.,  1897,  ii,  154),  but  filtered  through  a  Chamberland  filter, 
was  found  to  be  perfectly  sterile  and  possessed  all  the  properties  of  that 
prepared  by  Buchner,  except  that  it  did  not  cause  the  slightest  fer- 
mentation with  cane-sugar,  glucose,  or  milk-sugar.  The  author  con- 
siders that  the  acknowledged  presence  of  micro-organisms  in  the 
solution  obtained  by  Buchner  is  sufiicient  to  invalidate  his  experiments 
on  the  fermentation  of  sugar  without  yeast  cells.  A.  H. 

Chemical  Characteristics  of  the  Woody  Matter  of  the  Oak. 
By  Paul  Metzgee  {Bied.  Centr.,  1897,  26,  678 — 679  ;  from  Inaug. 
Du8.  Munich,  Heilbronn,  1896). — The  sap-wood  and  heart-wood  of  oak 
both  contain  the  same  tannin,  the  composition  of  which  agrees  fairly 
well  with  Bottinger's  formula,  CjjHj^Ojj.  The  tannin  of  the  bark, 
however,  seems  to  be  present  in  a  partly  decomposed  condition,  and  to 
contain  phlobaphen.  Both  tannins  must  be  considered  as  glucosides, 
as  they  are  converted  by  boiling  with  dilute  acids  into  phlobaphen, 
gallic  acid,  and  glucose.  Phlobaphen,  Cg^Hg^Ojg,  is  capable  of  taking 
up  twelve  acetyl  groups. 

Free  gallic  acid  was  found  in  the  bark,  sap-wood,  and  heart-wood  of 
all  ages.  All  three  parts  of  the  wood  contain  the  same  fats  (the 
glycerol  ethers  of  palmitic,  stearic,  cerotic,  and  oleic  acids),  oxalic, 
malic,  and  tartaric  acids,  cholesterol,  cane-sugar,  and  pentosans. 
Starch  occurs  in  the  sap-wood  and  in  the  heart-wood,  but  not  in  the 
bark. 

The  amount  of  ash  in  the  bark  decreased  from  the  root  to  the  top, 
but  increased  in  the  sap-wood  and  heart-wood.  The  phosphoric  acid  in 
the  bark  increased  towards  the  top,  but  diminished  in  the  sap-wood 
and  heart-wood ;  there  was  only  an  increase  of  phosphoric  acid  in  the 
sap  wood  of  the  newest  shoots.  Chlorine  could  not  be  detected  in  any 
of  the  ashes.  N.  H.  J.  M. 

Effect  of  HiHnus  on  the  Percentage  of  Nitrogen  in  Oats.  By 
Harvey  W.  Wiley  {Landw.  Veraucha.-StaL,  1897,  49,  193— 202).— A 
number  of  experiments,  extending  over  three  years,  are  described,  in 
which  oats  were  grown  in  large  pots  containing  peaty  soil,  without 
manures  and  with  a  variety  of  manures.  The  soil  contained,  on  the 
average,  less  than  10  per  cent,  of  mineral  matter,  over  2'5  per  cent,  of 
nitrogen,  and  very  little  potash  and  phosphoric  acid.  The  best  of  the 
soils  employed  was  free  from  nitrifying  organisms,  but  contained 
ammonia  organisms  in  a  fairly  active  condition. 

The  most  striking  result  obtained  was  the  high  percentage  of  nitro- 
gen in  the  produce,  amounting  to  about  25  per  cent,  more  than  is 
found  in  oats  grown  on  ordinary  arable  land.  This  increase  is  mainly 
in  amide  niirogen  and  not  in  proteid  nitrogen,  and  is,  at  least  in  part, 
due  to  direct  absorption,  from  the  soil,  of  nitrogenous  matter  which  has 
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not  been  nitrified.     The  following  average  results  show  the  total  and 
amide  nitrogen  of  the  produce. 


Grain  and  chaif. 

Straw. 

Roots. 

Total  ISr.     N".  as  amides. 

Total  N.     N.  as  amides. 

Total  N.     N.  as  amides. 

2-63             0-35 

1-99            0-70 

1-45             0-32 

The  amount  of  proteid  nitrogen  remained  within  the  limits  of  the 
usual  amounts  obtained  on  ordinary  soil. 

Potash  and  nitrogenous  manure,  in  the  amounts  applied,  had  no 
appreciable  effect  on  the  amount  of  produce.  Phosphates  raised  the 
yield  and,  at  the  same  time,  lowered  the  percentage  of  nitrogen, 
probably  owing  to  the  increased  crop  rather  than  to  any  injurious 
action  of  the  phosphates. 

The  three  phosphatic  manures  employed  (Florida  phosphate,  basic 
slag,  and  superphosphate)  had  almost  the  same  effect  on  the  amount  of 
produce.  N.  H.  J.  M. 


Analytical   Chemistry. 


Use  of  the  Electrometer  as  Indicator  in  the  Titration  of 
Acids  and  Bases.  By  Wilhelm  Bottger  {Zeit.  j^hysikal.  Chem., 
1897,  24,  253— 301).~Behrend  (Abstr.,  1893,  ii,  387)^  has  shown 
that  an  electrometer  may  be  used  to  determine  the  end  point  in 
mercury  titrations,  a  chain  being  employed  of  the  type  :  mercury  |  mer- 
curous  nitrate  |  mercurous  nitrate  |  mercury.  The  author  shows  that 
a  similar  method  may  be  used  in  the  titration  of  acids  and  bases,  if  a 
hydrogen  electrode  be  employed,  the  form  used  by  the  author  being 
made  of  gold  electrolytically  coated  with  palladium,  the  E.  M.  F.  being 
determined  by  the  aid  of  a  capillary  electrometer  and  a  Clark  or 
Weston  normal  cell.  Titrations  were  made  of  solutions  of  hydrochloric, 
isobutyric,  tartaric,  phosphoric,  arsenic,  and  carbonic  acids,  and  of 
sodium  hydroxide,  aniline,  ammonia,  and  a  mixture  of  sodium  hydroxide 
with  benzylamine.  The  E.  M.  F.  was  found,  after  the  addition  of  each 
c.c,  of  the  neutralising  liquid,  and  in  a  second  experiment  after  each 
drop,  in  the  neighbourhood  of  the  point  of  neutralisation.  Curves  are 
constructed  with  the  number  of  c.c.  added  as  ordinates,  and  the  E.  M.  F. 
as  abscissae.  The  form  of  the  curve  depends  on  the  dissociation  con- 
stant of  the  acid,  but  in  all  cases  it  ascends,  at  first  slowly,  then  very 
rapidly,  then  again  slowly,  an  almost  vertical  part  indicating  the 
neutral  point.  In  all  the  cases  considered,  the  form  of  the  curve  is 
the  same  as  that  obtained  theoretically  from  the  equation 

7r=0-0002T.logC2/Ci, 
where  C2  and  Oj  are  the  ion  concentrations  of  the  hydrogen,  although 
the  absolute  values  of  the  E.  M.  F.  may  not  agree  always  with  those 
obtained  from  the  curve.  For  the  weak  acids,  the  method  is  also 
available,  whilst  with  phosphoric  and  arsenic  acids  the  points  corre- 
sponding with  the  formation  of  the  compounds  NaHgPO^  and  NagHPO^ 
and  the  corresponding  arsenic  salts  are  indicated.  With  arsenious 
and  boric  acids,  the  point  where  one-third  of  the  hydrogen  is  displaced 
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is  seen  on  the  curve.  The  availability  of  the  method  for  weak  organic 
acids  is  also  proved,  and  the  author  points  out  that  the  agreement  of  the 
results  with  the  theoretical  deductions  may  be  also  taken  as  a  further 
proof  of  the  validity  of  the  theory.  L.  M,  J. 

Estimation  of  Perchlorate  in  Sodium  Nitrate.  By  F,  Wintkler 
{Cfiem.  Zeit.,  1897,  21,  75— 76).— Ten  grams  of  the  sample  of  "Chili 
saltpetre  "  is  introduced  into  a  tube  containing  10  c.c.  of  fuming  nitric 
acid  and  a  little  silver  nitrate.  The  tube  is  then  sealed  and  heated  for  5 
hours  at  230°.    The  silver  chloride  thus  formed  is  afterwards  weighed. 

Any  chlorine  existing  as  chloride  or  chlorate  must  be  determined 
and  allowed  for.  L.  de  K. 

Separation  of  Bromine  trova.  Mixtiires  of  Bromides  and 
Chlorides.  By  Henri  Baubigny  and  Paul  Rivals  {Compt.  rend., 
1897,  125,  527 — 530). — When  bromine  is  liberated  from  dissolved 
bromides  by  the  action  of  cupric  sulphate  and  potassium  permanganate, 
the  collection  and  direct  estimation  of  the  bromine  is  difficult.  Dis- 
tillation with  water  vapour  is  inconvenient,  owing  to  the  large  volume 
of  condensed  liquid,  but  the  bromine  can  readily  be  carried  over  in  a 
current  of  air  and  absorbed  in  a  dilute  solution  of  an  alkali.  The  salt 
to  be  analysed  and  the  copper  sulphate  are  dissolved  in  a  flask  with  a 
neck  160  mm.  long,  and  the  permanganate  is  then  added.  The  con- 
denser tube  and  the  tube  carrying  the  current  of  air  pass  through  a 
stopper  which  is  ground  into  the  neck  of  the  flask.  The  alkali  solution 
(3  or  5  per  cent.)  is  contained  in  an  inclined  absorption  tube  consisting 
of  »  series  of  bulbs'connecte^  by  short,  narrow  tubes  and  the  absorption 
is  complete  even  when  2250  c.c.  of  air  per  minute  is  passed  through 
the  liquid  in  the  flask  from  a  tube  3  mm.  in  diameter.  The  liquid  in 
the  flask  may  be  heated  by  means  of  a  water  bath  to  any  desired  tem- 
perature, and,  in  order  to  compensate  for  evaporation,  the  air  may  first 
be  saturated  with  water  vapour  by  bubbling  it  through  water  contained 
in  a  flask  heated  in  the  same  water  bath. 

When  all  the  bromine  has  been  expelled  and  absorbed,  the  liquid  in 
the  absorption  tube  is  mixed  with  some  sulphurous  acid,  then  with 
silver  nitrate  solution,  and  finally  with  nitric  acid  in  moderately  large 
excess  ;  the  liquid  is  boiled  for  some  time,  and  the  precipitated  silver 
salt  dealt  with  in  the  usual  way.  C.  H.  B. 

Estimation  of  Sulphur  in  Iron.  By  Otto  Herting  {Chem.  Zeit., 
1897,  21,  87). — The  author  states  that  the  results  obtained  by 
Wiborgh's  colorimetric  process  are  untrustworthy,  as  the  quantity 
directed  to  be  taken  for  analysis  is  far  too  small.  The  best  results 
are  obtained  by  Wood's  cadmium  process,  the  sulphur  in  the  cadmium 
precipitate  being  titrated  by  means  of  iodine. 

De  Koninck's  proposal  of  adding  a  little  stannous  chloride  when 
dissolving  the  sample  in  hydrochloric  acid,  so  as  to  prevent  oxidation 
of  the  hydrogen  sulphide,  is  considered  by  the  author  to  be  superfluous, 
although  it  must  be  admitted  that  the  action  proceeds  in  a  more 
steady  and  regular  way  (Abstr.,  1895,  ii,  528).  L.  de  K. 

Estimation  of  Sulphur  in  Pyrites  by  means  of  Sodium 
Dioxide.  By  Charles  Glaser  {Chem.  Zeit.,  1897,  21,  40—41). — 
When  pyrites  is  oxidised  by  heating  it  with  sodium  dioxide,  the  melt, 
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on  being  treated  with  water,  sometimes  deposits  a  blackish  powder 
which  contains  ferrous  sulphide.  The  author  now  states  that,  in 
such  a  case,  the  experiment  need  not  be  rejected ;  it  is  only  necessary 
to  add  a  little  more  of  the  sodium  dioxide  to  ensure  complete 
oxidation. 

When  testing  pyrites  rich  in  sulphur,  there  is  no  necessity  for 
rendering  the  silica  insoluble  before  precipitating  with  barium  chloride, 
but  excess  of  the  latter  should  be  avoided.  L.  de  K. 

Estimation  of  Mixed  Sulphides,  Sulphites,  Sulphates,  and 
Thiosulphates.  By  Fred  W.  Richardson  and  Henry  E.  Aykroyd 
{J.  Soc.  Chem.  Ind.,  15,  171 — 173). — One  portion  of  the  solution  is 
devoted  to  the  estimation  of  sulphates,  the  neutral  solution  having  been 
acidified  with  5  grams  of  tartaric  acid,  is  precipitated  in  the  cold  by 
barium  chloride ;  the  thiosulphates  remain  undecomposed,  and  the 
precipitate  contains  only  some  barium  sulphate  with  some  sulphite,  the 
latter  being  removed  by  treatment  with  hot  dilute  hydrochloric  acid  and 
washing  with  hot  water.  From  another  portion  of  the  solution,  the 
sulphides  are  precipitated  by  ammoniacal  zinc  chloride.  The  filtrate 
from  the  zinc  sulphide  is  then  coloured  with  methyl-orange,  and  N/IO 
sulphuric  acid  run  in  vmtil  the  change  in  the  indicator  shows  that 
the  sodium  sulphite  has  been  converted  into  sodium  hydrogen  sxilphite. 
The  mixture  is  now  made  up  to  a  known  volume  and  employed  for 
titrating  a  measured  quantity  of  N/10  iodine  solution,  after  which  the 
acidity  developed  is  ascertained  by  titration  with  N/10  sodium 
hydroxide.  In  accordance  with  the  equation  NaHSOg  +  HgO  +  Ig  = 
NaHSO^  +  2HI,  each  molecule  of  sodium  sulphite  originally  present 
will  require  three  molecules  of  sodium  hydroxide  to  restore  neutrality. 
The  excess  of  iodine  above  that  consumed  by  the  sulphite  is  calculated 
into  thiosulphate.  The  results  obtained  in  analysing  a  solution  of 
known  composition  were  very  close.  M.  J.  S. 

Estimation  of  Phosphorus  in  Iron  and  Steel.  By  Otto 
Herting  (Cliem.  Zeit,  1897,  21,  138 — 139).— The  author  did  not  get 
satisfactory  results  with  Garnet's  method  of  direct  weighing  of  the 
molybdate  precipitate ;  moreover,  no  better  results  were  obtained  with 
Mauermann's  process,  in  which  the  precipitate  is  dissolved  in  standard 
ammonia  and  the  excess  titrated  with  standard  acid,  using  corallin  as 
indicator.  A  colorimetric  method  proposed  by  Namias,  based  on  the  blue 
coloration  developed  when  dissolving  the  yellow  precipitate  in  sodium 
thiosulphate,  gives  good  results,  but  offers  no  special  advantage  over 
Emmerton's  permanganate  process. 

The  latter  process  has  been  slightly  modified  by  the  author.  One  gram 
of  pig-iron  is  dissolved  in  50  c.c.  of  nitric  acid  of  1*135  sp.  gr.,  heated  to 
boiling,  and  mixed  with  20  c.c.  of  a  solution  of  potassium  permanganate 
(8  grams  per  litre) ;  after  boiling  for  2  minutes,  a  saturated  solution  of 
ammonium  oxalate  is  added  drop  by  drop  until  the  brown  manganese 
precipitate  has  redissolved.  After  boiling  for  another  2  minutes,  5  c.c. 
of  nitric  acid  of  sp.  gr.  1*42  is  added,  the  liquid  filtered,  and  the 
insoluble  matter  washed  twice  with  hot  water ;  as  soon  as  the 
temperature  has  fallen   to  65°,  the  liquid  is  poured   into   a   beaker 
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containing  100  c.c.  of  molybdate  solution,  heated  at  60°,  and  well 
stirred.  The  precipitation  of  the  phosphoric  acid  is  complete  in  15 
minutes  ;  the  bulk  of  the  liquid  is  now  poured  off,  and  the  precipitate 
washed  on  a  filter  with  acid  ammonium  sulphate  solution  (10  grams 
ammonium  sulphate,  and  20  c.c.  of  sulphuric  acid  in  1  litre  of  water) 
until  all  the  iron  is  removed.  The  precipitate  is  then  dissolved  off  the 
filter  by  means  of  dilute  ammonia,  and  filtered  into  an  Erlenmeyer 
flask  containiug  10  grams  of  granulated  zinc;  dilute  sulphuric  acid 
(1  :  2)  is  added  in  excess,  and  the  whole  heated  for  8  minutes.  It  is 
then  filtered  through  a  quick  filter  containing  a  few  pieces  of  zinc,  and 
the  filtrate  at  once  titrated  with  permanganate  ;  the  strength  of  the 
permanganate  expressed  in  iron,  multiplied  by  0  0164,  represents  the 
phosphorus.  When  testing  wrought  iron  or  steel,  5  grams  of  the 
sample  is  dissolved  in  90  c.c.  of  nitric  acid  of  1135  sp.  gr.,  and  10  c  c. 
acid  of  1  '42  sp.  gr.  is  afterwards  added.  L.  db  K. 

Estimation  of  Citrate-Soluble  Phosphoric  Acid  in  Basic - 
Slags.  By  O.  Bottchek  {Chem.  ZeiL,  1897,  21,  168— 169).— The 
author  states  that,  if  the  solution  of  the  basic-slag  in  Werner's 
ammonium  citrate  solution  is  mixed  with  a  sufficiency  of  magnesium 
mixture  and  well  agitated  in  a  shaking  apparatus  for  half  an  hour, 
the  precipitation  of  the  phosphoric  acid  is  complete.  If,  however,  the 
liquid  is  not  then  at  once  filtered,  a  gradual  separation  of  silica  will 
take  place  and  the  results  will  be  untrustworthy.  L.  de  K. 

Detection  of  Carbamic  Acid.  By  Pierre  Nolf  {Zeit.  physiol. 
Cfiem.,  1897,23,  505— 520).— The  author  shows  that  "(1.)  Noi-mal 
ammonium  carbonate,  or  a  mixture  of  ammonium  chloride  and 
sodium  carbonate,  yields  a  considerable  quantity  of  carbamic  acid 
when  treated  by  Drechsel's  method.  (2.)  The  same  is  true  of  am- 
monium hydrogen  carbonate,  or  a  mixture  of  pure  sodium  hydrogen 
carbonate  and  ammonium  chloride.  (3.)  An  aqueous  solution  of  free 
carbonic  acid  and  ammonium  chloride  gives  a  similar  result.  (4.) 
Instead  of  ammonium  chloride,  other  ammonium  salts  can  be  used  ; 
for  example,  the  nitrate,  oxalate,  or  acetate."  Both  dilute  (1  :  600) 
and  comparatively  concentrated  solutions  were  experimented  with. 
The  presence  of  carbamic  acid  was  detected  by  shaking,  preferably  at 
0°,  first  with  a  little  lime,  and  again  after  adding  calcium  chloride; 
the  liquid  was  now  either  filtered  and  sealed  up  in  a  glass  tube,  when 
the  gradual  appearance  of  a  turbidity  indicated  the  presence  of  calcium 
carbamate,  or  it  was  filtered  into  alcohol,  the  residue  digested  with 
ammonia,  and  the  extract  also  filtered  into  alcohol,  the  precipitate  that 
formed  in  the  alcoholic  liquid  being  examined  after  the  lapse  of  half 
an  hour,  to  see  whether  it  had  the  characteristic  form  of  calcium 
carbamate.  It  is  concluded  "  that  not  only  the  reactions  of  carbamic 
acid,  but  calcium  carbamate  itself,  will  be  obtained  by  Drechsel's 
method,  wherever  ammonium  carbonate  is  present  in  solution,  or  free 
carbonic  acid  side  by  side  with  an  ammonium  salt."  A  quantitative 
estimation  is  only  possible  when  it  is  a  solution  of  the  calcium  salt 
that  is  being  dealt  with ;  the  amount  of  ammonium  carbamate 
present  in  an  alkaline  solution  is  purely  a  matter  of  chemical  equi- 
librium. C.  F.  B. 
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Estimation  of  Free  Alkali  and  Alkali  Carbonate  in  Soaps, 
with  and  without  the  use  of  Alcohol.  By  William  Waltke 
{Chem.  Zeit.,  1897,  21,  137). — The  author  states  that  soap  should  not 
be  dried  before  extracting  with  alcohol,  as  the  caustic  alkali  is  then 
to  a  serious  extent  converted  into  carbonate  by  the  carbonic  anhydride 
from  the  air.  Better  results  are  obtained  by  dissolving  5  grams  of 
the  sample  in  75  c.c.  of  absolute  alcohol  contained  in  an  Erlenmeyer 
flask  fitted  with  a  soda-lime  tube  to  prevent  carbonic  anhydride  from 
entering  the  flask ;  after  dissolution  has  been  completed  by  the  aid  of 
a  gentle  heat,  the  liquid  is  filtered  inside  a  water  oven,  the  insoluble 
matter  washed  a  few  times  with  hot  absolute  alcohol,  and  the  free 
alkali  then  titrated  with  N/10  sulphuric  acid,  using  phenolphthalein 
as  indieator.  To  estimate  any  alkali  carbonate,  the  insoluble  residue 
is  dissolved  in  cold  water,  and  also  titrated  with  the  acid,  this  time 
using  methyl-orange  as  indicator. 

The  estimations  may  also  be  made  without  using  alcohol.  The  free 
alkali  can  be  estimated  by  dissolving  5  grams  of  the  sample  in  250  c.c. 
of  hot  water  freefrom  carbonic  anhydride,  and  pouring  this  solution 
slowly  into  100  c.c.  of  a  5  per  cent,  solution  of  barium  chloride.  The 
free  alkali  in  the  filtrate  is  then  titrated  as  before.  Another  5  grams 
of  soap  is  then  dissolved  in  15  c.c.  of  water  and  nearly  dried  on  a  sand 
bath  with  constant  stirring,  passing  a  current  of  carbonic  anhydride  over 
the  mass  all  the  time.  After  drying  at  110°,  the  residue  is  weighed 
to  ascertain  the  amount  of  moisture ;  the  carbonic  anhydride  is  then 
estimated  by  means  of  a  Geissler's  apparatus,  and  after  allowing  for 
the  amount  absorbed  by  the  free  alkali,  the  difference  is  calcvilated  into 
alkali  carbonate.  L.  de  K. 

Estimation  of  Silver  in  Silver  Plating  Solutions.  By  T.  J. 
Baker  {Chem.  News,  1897,  76,  167). — Weighing  the  precipitate  ob- 
tained with  hydrochloric  acid,  also  fusing  the  impure  silver  chloride 
with  sodium  carbonate  and  nitre,  give  unsatisfactory  results  ;  therefore, 
the  author  boils  about  50  c.c.  of  the  solution  with  a  slight  excess  of 
nitric  acid,  filters,  washes,  and  dries  the  precipitate,  wraps  it  and  the 
tilter  ash  together  in  assay  lead,  and  then  cupels.  D.  A.  L. 

Separate  Estimation  of  Alumina  and  Iron  Oxide  in  Phos- 
phates. By  F.  LicHTSCHLAG  {Chem.  Zeit.,  1897,  21,  264—265).— 
Two  grams  of  the  sample  is  fused  with  8  grams  of  sodium  carbonate 
for  20  minutes,  then  quickly  cooled,  and  the  product,  which  can 
readily  be  detached  from  the  platinum  crucible,  is  put  into  a  beaker,  the 
crucibe  being  rinsed  with  dilute  hydrochloric  acid,  which  is  then  used  to 
dissolve  the  melt.  When  the  latter  is  completely  dissolved,  the  solution 
is  neutralised  in  a  200  c.c.  flask  with  aqueous  soda,  heated  to  boiling, 
30  c.c.  of  a  20  per  cent,  solution  of  aqueous  soda  is  added,  and  the 
whole  heated  for  15  minutes.  When  cold,  the  liquid  is  made  up  to  the 
mark,  and  75  c.c.  is  poured  off  through  a  quick  filter  ;  as  soon  as 
50  c.c.  has  collected,  it  is  mixed  with  excess  of  hydrochloric  acid,  a  few 
drops  of  sodium  phosphate  solution  are  added,  and,  after  boiling,  the 
alumina  is  precipitated  as  phosphate  by  adding  a  very  slight  excess  of 
ammonia. 

The  residue  on  the  filter  is  dissolved  in  hydrochloric  acid,  which  is 
VOL.  Lxxiv.  ii.  7 
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then  added  to  the  contents  of  the  flask  ;  after  adding  some  more  acid, 
the  liquid  is  introduced  into  a  500  c.c.  flask  and  the  iron  reduced  at 
70°  by  means  of  zinc.  When  cold,  the  liquid  is  made  up  to  the  mark, 
and  the  titration  proceeded  with  as  Fresenius  directs.  L.  de  K. 

Estimation  of  Manganese  in  Steel  and  Iron.  By  Leopold 
Schneider  {Chem.  Zeit.,  1897,  21,  41). — The  sample  is  dissolved  in 
nitric  acid,  and  the  solution,  diluted  with  twice  its  volume  of  water,  is 
boiled  and  mixed  with  pure  lead  peroxide,  when  the  manganese  is 
instantly  oxidised  to  permanganic  acid.  After  filtering  through  as- 
bestos, the  filtrate  is  titrated  with  a  standard  solution  of  hydrogen  per- 
oxide until  colourless.  The  hydrogen  peroxide  solution  is  standardised 
against  a  known  weight  of  potassium  permanganate  dissolved  in  dilute 
nitric  acid.  L.  de  K. 

Estimation  of  Chromium  in  Chrome  Ore  and  Ferrochro- 
mium.  By  Ernbst  H.  Saniter  (/.  aS'oc.  Chem.  Ind.,  15,  155 — 158). 
— This  paper  is  partly  controversial.  The  author  has  modified  Clark's 
process  (Trans.,  1893,  1079)  and  claims,  in  opposition  to  Rideal  and 
Rosenblum  (/.  Soc.  Chem.  Ind.,  14,  1017),  that  chrome  ore  ground 
only  "  moderately  finely  "  in  an  agate  mortar  can  be  completely  de- 
composed in  3  minutes.  A  nickel  capsule  2  inches  wide  and  1 
inch  deep  is  used.  0*5  gram  of  the  chrome  ore  and  3  grams  of  sodium 
dioxide  are  mixed  in  the  capsule,  which  is  then  held  by  tongs  in  a 
Bunsen  flame.  As  .soon  as  the  mass  begins  to  melt,  a  circular  motion 
is  given  to  the  capsule  to  prevent  the  ore  from  settling.  The  tempera- 
ture should  be  just  below  a  visible  red.  When  cold,  the  capsule  is 
placed  in  a  large  basin  and  filled  with  cold  water,  and  after  the  melt 
has  dissolved  it  is  rinsed  with  hot  water.  The  solution,  diluted  to 
about  300  c.c.  with  hot  water,  is  then  coloured  pink  by  adding 
potassium  permanganate  ;  100  c.c.  of  dilute  hydrochloric  acid  (1  : 1)  is 
now  gradually  added,  and  the  solution  boiled  until  clear  ;  150  c.c. 
more  hot  water  is  added  and  the  boiling  continued  for  10  minutes,  by 
which  time  all  chlorine  is  expelled.  The  cooled  solution,  now  measur- 
ing 500  c.c,  is  titrated  with  ferrous  sulphate  and  dichromate.  At  this 
dilution,  the  nickel  present,  derived  from  the  nickel  capsule  used,  does 
not  interfere  with  the  titration. 

Ferrochromium  is  crushed  until  the  whole  sample  passes  through  a 
sieve  of  10,000  meshes  to  the  square  inch.  For  0-3 — 0*5  gram  of  sub- 
stance, 4  grams  of  sodium  dioxide  and  0*75  gram  of  barium  peroxide 
are  taken,  and  the  process  is  the  same  as  before,  except  that  a  larger 
quantity  of  potassium  permanganate  is  added,  to  prevent  reduction  of 
chromate  by  the  barium  peroxide. 

[Samuel  Rideal  and  Sigmund  G.  Rosenblum],  criticising  the  paper, 
state  that  they  were  unable  to  get  complete  decomposition  in  one  fusion 
unless  the  chrome  ore  was  very  finely  ground  ;  that  some  sodium  dioxide 
always  remained  at  the  end  of  the  fusion  and  reduced  some  chromate 
on  acidifying  unless  previously  decomposed  by  boiling,  for  which  10 
minutes  sufiiced ;  that  the  addition  of  barium  peroxide  is  both  useless 
and  a  source  of  complications,  and  that  it  is  better  to  filter  from  nickel 
oxide  than  to  trust  to  dilution  for  masking  the  brown  colour  it  gives 
with  ferricyanide.  M.  J.  S. 
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Estimation  of  Chromium  in  Ferrochrome  and  Chromium 
Steel.  By  Jos.  Spuller  and  A.  Brenner  {Ghem.  Zeit.,  1897,  ii,  3 — 4). 
— Assay  of  Ferrochrome. — 0'35  gram  of  the  finely  powdered  sample 
mixed  in  a  hemispherical  silver  dish  with  2  grams  of  dry  powdered 
sodium  hydroxide  and  covered  with  4  grams  of  sodium  dioxide,  is 
heated  until  the  mixture  begins  to  melt,  when,  as  a  consequence  of  the 
strong  chemical  action,  the  whole  mass  soon  becomes  liquefied.  The 
dish  is  then  again  heated  for  10  minutes  over  a  powerful  burner,  and 
6  grams  of  sodium  dioxide  is  cautiously  added,  stirring  all  the  while 
with  a  silver  spatule.  After  heating  for  30  minutes  more,  another 
6  grams  of  sodium  dioxide  is  added  and  the  heating  continued  for 
20  minutes,  when  a  final  5  grams  of  the  dioxide  is  added. 

When  cold,  the  silver  basin  is  placed  in  a  deep  porcelain  dish  and 
filled  with  water  ;  when  the  lixiviation  is  completed,  which  takes  a  few 
minutes  only,  the  silver  dish  is  lifted  out  and  well  rinsed  with  hot 
water.  A  brisk  current  of  carbonic  anhydride  is  then  passed  through 
the  liquid  for  half  an  hour,  the  whole  allowed  to  cool,  introduced  into 
a  litre  measure,  and  made  up  to  the  mark  with  water.  After  shaking 
and  filtering,  250  c.c.  is  taken  and  the  chromic  acid  titrated  by 
Schwarz's  method.  If  the  solution  of  the  melt  appears  green,  it  is 
advisable  to  add  first  a  few  c.c.  of  potassium  permanganate  solution, 
and  then  some  more  sodium  dioxide,  when  a  pure  yellow  liquid  will  be 
obtained. 

Assay  of  Chrome-steel. — Two  grams  of  the  sample  is  dissolved  in 
20  c.c.  of  warm  hydrochloric  acid  contained  in  a  porcelain  dish,  10  c.c. 
of  dilute  sulphuric  acid  (1:1)  is  added,  and  the  whole  evaporated  to 
dryness ;  the  residue  is  then  transferred  to  a  hemispherical  silver  dish 
and  heated  with  2  grams  of  sodium  hydroxide  and  5  grams  of  sodium 
dioxide,  until  the  sulphates  are  decomposed  and  the  mass  begins  to 
cake.  A  strong  heat  is  now  applied  and  another  5  grams  of  the 
■dioxide  is  added.  When  the  mass  begins  to  fuse,  it  is  well  stirred 
with  a  silver  spatula,  and  after  20  minutes  another  5  grams  of  sodium 
dioxide  is  added  ;  after  another  20  minutes,  when  the  oxidation  is  com- 
plete, a  further  addition  of  5  grams  of  the  soda  is  made  and  the  mas^s 
is  allowed  to  cool.  The  melt  is  then  exti-acted  as  in  the  former  case, 
but  the  liquid  is  made  up  to  500  c.c.  only,  and  250  c.c.  of  the  filtrate 
{1  gram  of  sample)  is  taken  for  the  titration  of  the  chromium.  In 
this  case,  the  authors  prefer  titrating  according  to  Zulkowsky's 
method ;  the  liquid  is  put  into  a  long,  narrow  beaker,  mixed  with 
10  c.c.  of  a  10  per  cent,  solution  of  potassium  iodide,  and  acidified  with 
pure  hydrochloric  acid.  To  another  beaker  containing  20  c.c.  of  a 
solution  of  potassium  dichromate  (0-9833  gram  per  litre),  250  c.c.  of 
water  is  added,  then  10  c.c.  of  a  10  per  cent,  solution  of  potassium 
iodide  and  a  little  hydrochloric  acid.  After  being  left  for  15  minutes 
in  a  dark  place,  both  liquids  are  titrated  with  solution  of  sodium  thio- 
sulphate  containing  4*96  grams  of  the  salt  per  litre.  The  amount  of 
chromium  being  known  in  the  one  solution,  the  quantity  contained  in 
the  other  is  readily  calculated.  L.  de  K. 

Estimation  of  Nickel  in  Nickel-steel.     By  Jos.  Spuller  (Chem. 
Zeit.,   1897,  21,    243—244). — If  the  samples  contain  at  least  1  per 
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cent,  of  nickel,  the  amount  may  be  tolerably  accurately  estimated  by 
dissolving  2  grams  in  60  c.c.  of  nitric  acid  of  sp,  gr.  1*2,  boiling  until 
the  nitrous  fumes  are  expelled,  and  precipitating  the  iron  by  adding 
an  emulsion  of  zinc  oxide ;  the  green  Bltrate  is  then  collected  in  a 
suitable  colorimeter,  which  may  be  impi'ovised  by  using  a  beaker  of 
about  7  cm.  diameter  placed  on  white  glazed  paper. 

In  a  similar  beaker  is  placed  the  filtrate  obtained  by  dissolving 
2  grams  of  a  standard  sample  of  nickel  steel,  removing  the  iron  as 
before  ;  on  comparing  the  tints,  the  amount  of  nickel  in  the  commercial 
sample  can  readily  be  estimated.  L.  de  K. 

Separations  with  Alkali  Acetates.  II.  Nickel  from  Iron. 
III.  Cobalt  and  Manganese  f^om  Iron.  By  Harry  Brearlky 
{Chem.  Neics,  1897,  76,  49—51,  165—167.  Compare  Abstr.,  1896, 
ii,  676). — Nickel fr&m  Iron. — The  substance  is  dissolved  in  hydrochloric 
acid  and  oxidised  with  nitric  acid,  or,  if  only  a  small  quantity,  or  no 
'  carbon  is  present,  it  is  dissolved  in  nitric  acid  directly,  diluted,  cooled, 
an  alkali  carbonate  added  until  a  slight  permanent  precipitate  is 
formed,  and  then  10  c.c.  of  acetic  acid.  The  liquid  is  diluted  to  about 
a  litre  with  hot  or  cold  water,  10  to  12  c.c.  of  ammonium  (sodium) 
acetate  solution  added  for  each  gram  of  iron  in  solution,  adding  more  if 
no  turbidity  appears  on  heating  to  near  the  boiling  point.  If  turbidity 
appears  too  soon,  the  heating  is  stopped  when  the  precipitate  becomes 
flocculent  and  the  solution  nearly  colourless,  and  if  the  precipitation 
is  slow  after  the  turbidity  has  appeared  at  the  boiling  point,  the 
heating  is  prolonged.  An  aliquot  part  of  the  liquid  is  filtered  through 
asbestos,  cooled,  neutralised,  a  measured  quantity  of  dilute  ammonia 
added,  ai  d  the  liquid  then  titrated  with  potassium  cyanide  and  silver 
iodide.  For  a  rapid  result,  or  when  there  is  sufiicient  ferric  hydroxide  to 
interfere,  excess  of  cyanide  is  run  in,  the  liquid  filtered  through 
asbestos,  and  titrated  back  with  silver  nitrate.  By  using  ammonia 
salts,  as  much  as  0*8  gram  of  nickel  to  1  gram  of  iron  may  be 
estimated ;  the  usual  small  amounts  of  manganese  or  chromium  do 
not  matter,  but  copper  and  larger  amounts  of  manganese,  chromium 
and  aluminium  must  be  removed.  Large  quantities  of  ammonia  cause 
error,  but  the  acetate,  chloride,  and  nitrate  do  not  do  so  appreciably. 
The  last  two,  however,  lessen  the  amount  of  alkali  required  to 
neutralise  the  iron  solution  and  lower  the  temperature  at  which 
turbidity  appears  and  also  deepen  it ;  whereas  the  sulphate,  chloride, 
and  nitrate  lessen  the  turbidity  in  the  order  given.  Artificial  alizarin 
can  be  used  as  an  indicator  when  neutralising  the  free  acid ;  it  gives 
a  purple  coloration  in  the  presence  of  silver  iodide,  which  changes  to 
pink  when  the  latter  is  dissolved. 

Cobalt  and  iro7i  can  be  separated  as  in  the  preceding  case  of  nickel ; 
its  presence  in  the  solution  causes  a  variable  and  transitory  darkening 
on  the  addition  of  cyanide,  and,  moreover,  the  silver  iodide  dissolves 
before  all  the  cobalt  is  saturated.  Therefore,  the  titration  has  to  be 
modified,  and  the  cyanide,  which  is  standardised  with  cobalt  in  this  case, 
is  run  in  in  excess  and  after  a  while  titrated  back  with  silver  nitrate. 
In  manganese  separations,  and,  in  fact,  in  all  these  separations,  the 
acetates  should  be  used  as  sparingly  as  possible.  D.  A.  L. 
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Analysis  of  Alloys  of  Tin,  Antimony,  and  Copper.  By 
GusTAVE  W.  Thompson  (/.  Soc.  Chem.  Ind.,  15,  179 — 182). — Com- 
mercial alloys  of  the  above  metals  frequently  contain,  in  addition, 
phosphorus,  arsenic,  bismuth,  cadmium,  nickel,  and  cobalt.  The  course 
of  the  analysis  will  naturally  be  modified  by  the  absence  of  one  or 
more  of  the  metals,  but  the  following  method  applies  to  cases  where 
all  are  present.  The  alloy  (1  gram)  is  dissolved  in  100  c.c.  of  a  solu- 
tion made  up  as  follows  : — 20  grams  of  potassium  chloride  in  500  c.c. 
of  water,  400  c.c.  of  concentrated  hydrochloric  acid,  100  c.c.  of  nitric 
acid  of  1'4  sp.  gr.  After  concentrating  to  50  c.c,  the  solution  is 
cooled,    precipitation  of  the   lead   chloride   is   completed   by   adding 

2  vols,  of  95  per  cent,  alcohol,  and  the  precipitate,  after  being  washed 
with  a  mixture  of  alcohol  and  hydrochloric  acid  (4:1),  is  dissolved 
in  ammonium  acetate,  precipitated  as  chromate,  and  weighed.  The 
filtrate  from  the  lead  chloride  is  evaporated  to  dryness,  heated  for 
20  minutes  with  10  c.c.  of  potassium  hydroxide  (1  : 5)  and  20  c.c.  of 

3  per  cent,  hydrogen  peroxide  (the  object  of  which  is  to  prevent 
separation  of  sulphur  with  the  antimony  sulphide),  then  mixed  with 
10  grams  of  ammonium  oxalate,  10  grams  of  oxalic  acid,  and  200  c.c. 
of  water,  and  treated  with  hydrogen  sulphide  for  45  minutes  at  a 
nearly  boiling  temperature ;  this  precipitates  copper  and  antimony 
(also  bismuth,  cadmium,  and  partially  nickel  and  cobalt),  but  leaves  the 
tin  in  solution.  After  expelling  hydrogen  sulphide  from  the  filtrate, 
the  tin  (with  traces  of  nickel  and  cobalt,  and  also  of  iron,  if  present) 
is  precipitated  by  electrolysing  the  solution  for  12  hours  with  a  current 
of  05  ampere.  The  copper  and  antimony  sulphides  are  separated  by 
heating  with  potassium  hydroxide,  the  copper  is  converted  into 
nitrate  and  titrated  with  potassium  cyanide  in  ammoniacal  solution 
(or  precipitated  electrolytically  if  in  large  amount),  whilst  the  antimony, 
after  being  converted  into  antimonic  chloride  by  boiling  with  hydro- 
chloric acid  and  potassium  chlorate,  the  excess  of  chlorine  being  ex- 
pelled and  the  sulphur  filtered  off,  is  reduced  to  trichloride  by  adding 
potassium  iodide,  and  estimated  from  a  titration  of  the  iodine  liberated. 
Arsenic  accompanies  the  antimony,  and  is  best  estimated  in  a  separate 
portion  by  distilling  the  hydrochloric  acid  solution  with  sodium  thio- 
sulphate.  Bismuth,  cadmium,  nickel,  and  cobalt  sulphides  would 
remain  with  the  copper  sulphide  after  separation  of  the  antimony. 
Phosphorus  is  best  estimated  by  Dudley's  method.  For  the  minuter 
details  of  the  operations,  and  for  simple  methods  suited  only  to  special 
alloys,  the  original  should  be  consulted.  M.  J.  S. 

Estimation  of  Organic  Matter  by  Chromic  Acid.  By  Joseph 
Barnes  {J.  Soc.  Chem.  Ind.,  15,  82 — 84). — With  the  view  of  super- 
seding the  old  permanganate  method  of  ascertaining  the  amount  of 
oxygen  absorbable  by  the  organic  matter  in  a  water  by  a  process  in 
which  the  oxidation  should  be  more  energetic,  the  author  has  employed 
a  hot  mixture  of  chromic  and  sulphuric  acids.  The  solutions  used 
are  :  one  containing  6 "2  grams  of  potassium  dichromate  and  50  c.c.  of 
concentrated  sulphuric  acid  per  litre,  a  solution  of  ferrous  sulphate 
containing  about  36  grams  of  the  crystallised  salt  with  200  c.c,  of 
sulphuric  acid  per  litre,   and  a  permanganate  solution.     To  make  an 
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estimation,  50  c.c.  of  the  water  is  mixed  with  25  c.c.  of  concentratecl 
sulphuric  acid  and  10  c.c.  of  the  chromate  solution,  and  is  heated  on 
the  water  bath  for  1  hour.  It  is  then  rapidly  cooled,  10  c.c.  of  the 
ferrous  solution  and  500  c.c.  of  cold  water  are  added,  and  the  excess 
of  ferrous  iron  is  titrated  with  the  permanganate. 

Another  method  is  described  in  which  permanganic  acid  is  used  r 
100  c.c.  of  the  water  is  mixed  in  a  stoppered  bottle  with  10  c.c.  of 
dilute  sulphuric  acid  (1  : 2)  and  10  c.c.  of  permanganate  solution 
(4  grams  per  litre) ;  and  the  bottle  is  ^kept  at  21°  for  two  and  a  half 
hours.  An  excess  (10  c.c.)  of  ferrous  sulphate  is  then  added,  and  the 
excess  titrated  by  a  weaker  permanganate  solution  (1  c.c.  =  00005  gram 
of  oxygen). 

Blank  experiments  are  required  in  both  methods.  A  table  is  given 
showing  the  amount  of  oxygen  absorbed  by  various  organic  matters 
in  each  process.  The  results  are  purely  empirical,  and  are  influenced 
(but  in  opposite  directions)  by  variations  in  the  amount  of  organic 
matter  taken.  M.  J.  S. 

Pehling's  Solution.  By  Milorad  R.  Jovitschitsch  {Ber.,  1897, 
30,  2431 — 2432). — Mineral  acids,  such  as  sulphuric,  nitric,  and  hydro- 
chloric acids,  reduce  Fehling's  solution,  especially  if  the  reaction  be 
carried  out  in  only  slightly  alkaline  solution,  the  reduction  being 
probably  due  to  the  decomposition  of  the  tartaric  acid  by  the  mineral 
acid  present ;  it  is  this,  probably,  which  rendei  s  it  necessary  to  carry 
out  the  tests  with  Fehling's  solution  in  a  strongly  alkaline  solution. 

J.  F.  T. 

Gravimetric  Estimation  of  Sugars  by  Fehling-Allihn's  Pro- 
cess. By  GoTTWALT  AMBtHL  {Chevi.  Zeit.,  1897,  21,  137—138). — 
The  author  has  analysed  38  samples  of  wine,  4  of  honey,  and  4  of 
urine  by  the  above  process,  and  has  tabulated  the  results. 

The  table  shows  that  there  is  no  necessity  to  reduce  the  cuprous 
oxide  to  metallic  copper,  as  a  direct  weighing  of  the  former  gives 
sufficiently  accurate  results.  L.  de  K. 

Estimation  of  Furfuraldehyde  by  Means  of  PhloroglucinoL 
By  CoNSTANTiN  CouNCLEii  {Chevi.  Zeit.,  1897,  21,  2 — 3). — The  author 
(Abstr.,  1895,  ii,  144)  states  that  it  is  of  great  importance  to  use 
phloroglucinol  free  from  diresorcinol.  Unless  the  amount  of  furfur- 
aldehyde is  very  small,  it  is  advisable  to  take  an  aliquot  p.art  only  of 
the  distillate  for  precipitation. 

The  amount  of  furfuraldehyde  yielded  on  distilling  a  sample  of 
brown  coal  with  hydrochloric  acid  was  no  less  than  0  22  per  cent.^ 
corresponding  with  0'408  percent,  of  pentosan  calculated  on  the  dried 
sample.  L.  de  K. 

Colour  Reactions  of  Pyruvic  Acid.  By  Louis  Simon  {Compt. 
rend.,  1897,  125,  534— 536).— See  this  vol.,  i,  64. 

Estimation  of  Pat  in  Animal  Substances.  By  Elly  Bogdanow 
{PJliiger's  Archiv.,  1897,  68,  431— 433).— See  this  vol.,  ii,  84. 

The  Iodine  Number  of  Fats  and  Oils.  By  Hugo  Schweitzek. 
and  Emil  E.  Lungwitz  {J.  Soc.  Chevi.  Ind.,  14,  1030—1035).— 
The  authors  have  already  proved  (Abstr.,  1896,  ii,  398)  that  in  Hiibl's 
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process,  substitution,  as  well  as  addition,  of  iodine  occurs.  They  now 
show  that  the  use  of  methylic  alcohol,  recommended  by  Fahrion,  whilst 
it  does  not  affect  the  total  amount  of  iodine  absorbed,  increases  the 
proportion  employed  in  substitution.  When  the  mercuric  chloride  is- 
omitted,  the  iodine  absorption  consists  chiefly,  or,  in  the  case  of  methylic 
alcohol,  entirely,  of  substitution,  but  the  proportion  of  substitutive 
iodine  is  not  diminished  by  using  more  mercuric  chloride  than  in 
Hubl's  standard  reagent.  In  chloroform  and  ethylic  ether  solutions,, 
substitution  also  occurs  to  a  large  extent ;  but  in  carbon  bisulphide 
and  carbon  tetrachloride  solutions  the  absorption  is  additive  only. 
Mercuric  bromide,  whether  in  ethylic  or  methylic  alcohol,  gives  more 
substitution  than  mercuric  chloride.  Various  other  metallic  chlorides 
were  tried,  employing  ethylic  alcohol  solutions.  With  manganous 
chloride  (or  bromide),  cobalt  chloride,  and  nickel  chloride,  very  little  sub- 
stitution occurred,  but  the  total  absorption  was  low  and  variable. 

By  working  with  carbon  bisulphide  solutions,  in  the  presence  of  mer- 
curic chloride,  and  at  an  elevated  temperature  (50 — 79°)  in  stoppered 
bottles  and  therefore  under  pressure,  the  iodine  absorption  may  be 
made  to  exceed  that  produced  by  Hiibl's  normal  process,  being  at  the 
same  time  a  purely  additive  one.  In  the  case  of  oleic  acid,  the  absorp- 
tion exceeds  that  theoretically  required,  and  this  raises  doubts  as  to 
the  constitution  of  oleic  acid.  M.  J.  S. 

Recognition  of  Margarine  by  means  of  Dimethylamidoazo- 
benzene.  By  Alfred  Partheil  {Chem.  Zeit.,  1897,  21,  255 — 256). — 
In  order  to  detect  the  presence  of  small  quantities  of  margarine  in 
butter,  it  has  been  proposed  by  Soxhlet  to  order  all  margarines  to  be 
mixed  with  a  small  quantity  (1  :  100,000)  of  phenolphthalein.  Any 
one  would  then  be  able  to  recognise  adulterated  butter  by  the  reddish 
colour  when  the  sample  is  mixed  with  a  little  soda.  The  use  of 
phenolphthalein  is,  however,  objectionable  for  many  reasons,  and  the 
author  now  proposes  to  use  dimethylamidoazobenzene  dissolved  in  oil 
instead.     This  turns  red  on  adding  dilute  sulphuric  acid.     L.  de  K. 

Analysis  of  Fats :  Estimation  of  Unsaponifiable  Matter. 
By  Julius  Lewkowitsch  {J.  Soc.  Chem.  Ind.,  15,  13 — 14). — The  pro- 
cesses in  use  may  be  classed  under  two  heads  :  extraction  of  the  soap 
solution  with  ether  or  light  petroleum,  and  extraction  of  the  dry 
soap  by  solvents.  With  certain  oils,  such  as  shark-liver  oil,  and  some 
kinds  of  whale  oil,  both  methods  are  unsuitable  when  petroleum  is 
used,  since  the  unsaponifiable  matter  is  sparingly  soluble  in  the  cold 
petroleum,  and  at  the  same  time  much  soap  dissolves.  The  latter  may 
be  removed  by  washing  the  petroleum  solution  with  60  per  cent, 
alcohol,  but  it  is  safer  to  use  ethylic  ether  as  the  solvent,  and  correct 
for  any  dissolved  soap  by  incinerating  the  residue  left  on  evaporation 
and  estimating  the  alkalinity  of  the  ash.  M.  J.  S. 

Analysis  of  Pats  :  Wool  Wax.  By  Julius  Lewkowitsch  (X 
Soc.  Chem.  Ind.,  15,  14 — 15). — Wool  fat  (Yorkshire  grease)  contains 
a  considerable  proportion  of  free  fatty  acids  and  true  waxes,  with 
a  small  quantity  of  free  alcohols.  The  neutral  portion,  for  which 
the  author  proposes  the   name   "  wool  wax,"    is    now  obtainable  ini 
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commerce.  A  fipecimen  yielded  5l'b  per  cent,  of  unsaponifiable 
matter  soluble  in  ether,  also  easily  soluble  soaps,  and  sparingly 
soluble  soaps.  The  uusaponifiable  matter  had  a  melting  point  of 
46 — 48°,  iodine  number  26*35.  From  its  gain  in  weight  when  boiled 
with  acetic  anhydride  (8"26  per  cent.),  cetylic  alcohol  must  be  almost 
absent,  and  the  iodine  number  shows  that  there  cannot  be  much 
cholesterol  present.  When  heated  at  250^  with  soda-lime,  80  percent, 
of  the  alcohols  was  recovered  unchanged,  only  6  per  cent,  of  fatty 
acids,  of  melting  point  51 — 53^^,  being  recoverable  from  the  soap 
formed.  The  easily  soluble  soaps  from  the  original  substance  yielded 
25 '5  per  cent,  of  fatty  acids,  in  which  the  presence  of  lactones  was 
demonstrated.  The  sparingly  soluble  soaps  also  yielded  fatty  acids 
and  lactones  amounting  to  26  per  cent.  The  iodine  values,  &C.,  of 
these  fractions  are  given,  but  no  conclusions  are  drawn  from  the 
admittedly  incomplete  experiments.  M.  J.  S. 

Estimation  of  Besin  in  Fats  and  Soaps. — By  John  LandixV 
{Cliem.  Zeit.,  1897,  21,  25).  The  author  has  not  succeeded  in  getting 
accurate  results  by  using  Cladding's  silver  process  or  Cornette's  brine 
method. 

The  following  modification  of  the  Twitchell-Wilson  process  is  recom- 
mended : — Three  grams  of  the  isolated  fatty  acids  is  dissolved  in  30  c.c. 
of  absolute  alcohol  contained  in  a  flask  surrounded  by  cold  water,  and 
dry  hydrogen  chloride  is  then  passed  through  the  solution  for  45 
minutes ;  this  converts  the  fatty  acids  into  the  corresponding  elhylic 
salts,  whilst  the  resinous  acids  remain  unaltered.  The  mixture,  in 
&  separating  funnel,  is  now  treated  with  125  c.c.  of  hot  water,  and 
shaken  with  75  c.c.  of  light  petroleum  to  dissolve  the  resin.  The 
aqueous  layer  is  then  drawn  off,  and  the  petroleum  solution  shaken 
with  a  mixture  of  0*5  gram  of  potassium  hydroxide,  5  c.c.  of  alcohol, 
and  50  c.c.  of  water,  to  remove  the  resin  ;  from  the  alkaline  solution, 
the  resin  acids  are  liberated  by  acidifying  with  hydrochloric  acid, 
collected  on  a  tared  filter,  dried,  and  weighed.  L.  de  K. 

Estimation  of  Caffeine  in  Tea.  By  Eustace  H.  Gane  {J.  Soc. 
Chem.  Ind.,  15,  95 — 96).  The  process  suggested  by  Allen  was  found 
to  give  either  identical  or  higher  yields,  a  purer  product,  and  greater 
facility  of  execution  than  the  method  of  Paul  and  Cownley,  which  is 
usually  employed  (Abstr.,  1888,  539).  The  following  slight  modifica- 
tion is  preferred.  Six  grams  of  the  finely  powdered  tea  is  boiled  with 
600  c.c.  of  water  for  6  or  8  hours  in  a  reflux  appaiatus  ;  4  grams 
of  lead  acetate  is  then  added,  the  boiling  continued  for  10  minutes 
longer,  and  the  decoction  filtered.  500  c.c.  of  the  filtrate  is  evapo- 
rated to  50  c.c,  and  the  excess  of  lead  is  removed  by  sodium  phos- 
phate. Finally,  the  liquid  is  concentrated  to  about  40  c.c,  and  the 
caffeine  extracted  by  shaking  five  times  with  chloroform.      M.  J.  S. 

Opium  Assay.  By  David  B.  Dott  {J.  Soc.  Chem.  Ind.,  15, 
91 — 94). — The  British  Pharmacopoeia  process  for  the  estimation  of 
morphine  is  vitiated  by  several  erroneous  features,  especially  the  sub- 
division of  the  solution,  the  great  dilution,  the  large  amount  of  alcohol, 
and   the   drying  at   lOO"^.     Squibb's  process,  official  in   the    United 
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States,  is  more  satisfactory,  but  is  not  free  from  objections.  The 
author  proposes  two  processes.  (A.)  Exhaust  10  grams  of  opium  with 
alcohol  of  0'92  sp.  gr.,  evaporate  to  one-fourth,  dilute  this  with  half 
its  volume  of  water  containing  0*05  gram  of  ammonium  oxalate,  the 
object  of  which  is  to  decompose  the  calcium  meconate.  Add  ammonia 
until  the  liquid  remains  just  perceptibly  acid.  After  an  hour,  filter, 
concentrate  to  8  c.c,  transfer  to  a  100  c.c.  flask  by  means  of  2  c.c. 
of  water,  and  3  c.c.  of  alcohol,  add  2 '5  c.c.  of  ammonia  (096  sq.  gr.), 
and  25  c.c.  of  ether.  Cork  the  flask,  and  shake  occasionally  during 
an  hour.  After  1 8  hours,  decant  the  ether,  collect  the  precipitate  on 
a  tared  filter,  wash  with  morphinated  water,  dry,  wash  with  chloroform, 
and  dry  at  60°,  at  which  temperature  the  precipitate  has  the  formula 
8C\7Hj9N03  +  9H20.     It  is  very  free  from  impurities. 

For  method  B,  which  is  more  expeditious,  but  gives  a  less  pure 
precipitate,  see  Abstr.,  1896,  ii,  283.  M.  J.  S. 

Estimation  of  Alkaloids.  By  E.  H.  Fare  and  Robert  Wright 
{Pharm.  J.  Trans.,  1897,  58,  202— 203).— The  estimation  of  morphine 
in  opium  by  the  official  process  of  the  British  Pharmacopoeia  gives  good 
results  when  carried  out  as  follows.  The  very  finely  powdered  opium 
(14  grams)  is  rubbed  into  a  uniform  paste  with  freshly  slaked  lime 
(6  grams)  and  water  (40  c.c),  then  100  c.c.  more  water  is  added  and 
the  mixture  stirred  occasionally  for  half  an  hour;  104  c.c.  of  the 
filtered  mixture,  which  is  supposed  to  represent  10  grams  of  opium,  is 
shaken  for  half  an  hour  with  ammonium  chloride  (4  grams),  ether 
(50  c.c),  and  rectified  spirit  (11  c.c),  and  then  allowed  to  remain  for 
12  hours.  It  is  essential  that  the  proportion  of  alcohol  should  not  be  too 
high,  as  otherwise  more  morphine  is  retained  in  the  mother  liquor. 
The  ethereal  layer  is  then  removed  and  the  mixture  again  extracted 
with  20  c.c.  of  ether,  to  ensure  the  removal  of  all  substances  soluble  in 
that  liquid  ;  finally,  the  crystals  of  morphine  are  collected  on  tared 
filters,  washed  with  a  little  distilled  ^water,  dried  first  by  pressing 
between  filter  paper,  then  at  a  gentle  heat,  and  finally  at  96 — 100°, 
until  a  constant  weight  is  obtained.  The  opium  must  be  in  a  very 
fine  powder,  as  otherwise  a  loss  of  morphine  occurs  amounting  some- 
times to  5  per  cent.  It  is  also  advantageous  to  finish  the  drying  of 
the  morphine  at  110°;  some  samples  which  were  examined  by  the 
authors  after  drying  at  100°,  lost  from  I'Q  to  6*61  per  cent.,  when 
heated  at  110°.  The  loss  of  morphine  in  the  mother  liquors  amounts 
to  O'l  gram  for  every  100  c.c.  of  the  filtrate. 

For  the  estimation  of  morphine  in  tincture  of  opium,  the  details 
are  as  follows :  80  c.c.  of  the  tincture  is  evaporated  to  20  c.c.  at  a  low 
temperature,  treated  with  freshly  slaked  lime  (3  grams),  and  made  up 
to  85  c.c. ;  50  c.c.  is  then  filtered  into  a  4  oz.  bottle  fitted  with 
an  accurately-ground  stopper,  and  mixed  with  ammonium  chloride 
(2  grams),  ether  (30  c.c),  and  alcohol  (5  c.c).  After  the  mixture  has 
been  shaken  for  half  an  hour  and  allowed  to  remain  12  hours,  the  layer 
of  ether  is  removed  by  means  of  a  pipette  and  the  mixture  shaken  with 
15  c.c  more  ether,  this  being  removed  by  means  of  a  pipette,  and 
filtered  through  tared  filter  papers.  The  filter  is  washed  with  a 
little  ether,  the  residual  ether  allowed  to  evaporate,  and  then  the 
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crystals  of  morphine  are  washed  on  to  the  filter,  and  washed  with  mor- 
phinated  water  until  the  washings  are  colourless.  The  crystals,  after 
drying  at  a  gentle  heat,  are  heated  at  110°  for  one  hour  and  weighed. 
0*3  gram  of  the  crystals  is  dissolved  in  a  slight  excess  of  N/10 
sulphuric  acid,  and  the  excess  of  acid  estimated  by  N/10  soda  solution, 
using  litmus  paper  as  indicator.  To  the  amount  of  anhydrous 
morphine  in  the  total  weight  of  the  crystals  as  indicated  by  the  titra- 
tion, 0"05  gram  is  to  be  added.  The  combined  weight  multiplied  by 
2  will  be  the  percentage  of  morphine  in  the  tincture.  The  results 
agree  well  with  those  obtained  by  Dott's  and  by  Teschemacher  and 
Smith's  processes. 

The  official  process  for  the  estimation  of  water  in  alkaloids  consists 
in  drying  them  by  the  heat  of  boiling  water ;  in  the  case  of  morphine, 
as  shown  above,  this  temperature  is  not  sufficient.  In  the  case  of  the 
cinchona  alkaloids  and  the  salts  of  quinine,  however,  perfect  desicca- 
tion may  be  obtained  if  sufficient  time  is  given,  but  much  time  is  saved 
by  drying  at  120°.  Alkaloidal  residues  and  extractive  matters  should 
always  be  dried  in  a  flat- bottomed  dish,  so  as  to  allow  them  to  spread 
out  in  a  thin  layer. 

The  authors  corroborate  the  statement  of  Cownley  that  Quinince 
aidphcu  (official  sulphate  of  quinine)  gradually  lo.ses  water  of  crystallisa- 
tion on  exposure  to  the  air,  until  but  2  molecules  are  retained  ;  also 
the  anhydrous  salt  rapidly  absorbs  water,  1  gram  on  exposure  to  the 
air  absorbed  0*015  gram  of  water  in  7  minutes.  They  suggest  that  the 
sulphate  with  2H2O  should  replace  the  one  now  official  in  the  British 
PharmacofKBia.  Quinince  lufdrochlwas,  when  dried,  is  more  hygroscopic 
than  the  sulphate,  0*626  gram,  on  exposure  to  the  air,  absorbed  0*017 
gram  of  water  in  6  minutes,  and  in  3  hours  was  converted  into  the 
«ialt  with  2H<,0.  E.  C.  R. 

New  Methods  of  Testing  Indigo.  By  B.  "William  Gerland 
(J.  Soc.  Chem.  Ind.,  16,  15 — 17). — The  process  most  in  use,  depending 
on  reduction  and  the  weighing  of  the  recovered  indigotin,  is  un- 
trustworthy, since  part  of  the  indigotin  is  lost,  and  that  which  is 
recovered  is  very  impure.  The  author  makes  use  of  the  solubility  of 
indigotin  in  hot  nitrobenzene,  and  its  almost  complete  separation  on 
cooling  (see  Abstr.,  1890,  311).  The.  following  simple  extraction 
apparatus  is  employed.  A  test-tube  200  mm.  long  and  40  mm. 
diameter  is  clamped  above  a  lamp.  Centrally  within  it,  the  filter, 
consisting  of  a  thin  glass  tube  45  mm.  long  and  20  mm.  diameter,  over 
the  lower  end  of  which  calico,  on  which  is  placed  a  little  paper  pulp,  is 
wired,  is  hung  from  a  tube  8  mm.  in  diameter  and  500  mm.  long,  which 
serves  as  a  reflux  condenser,  and  passes  through  a  funnel  resting  on  the 
mouth  of  the  test-tube.  It  is  connected  with  an  aspirator,  the  action  of 
which  prevents  escape  of  nitrobenzene  vapour,  and  also  the  recondensa- 
tion  of  any  steam.  Twenty-five  c.c.  of  nitrobenzene,  saturated  in  the  cold 
with  indigotin,  is  placed  in  the  test-tube,  and,  by  careful  regulation 
of  the  flame  and  aspirator,  the  extraction  of  05  gram  of  indigo  is 
complete  in  h — 1  hour.  The  crystallised  indigotin  is  collected  on  an 
extracted,  weighed  filter,  washed  with  benzene,  and  dried.  It  still 
contains  3 — 6  per  cent,  of  impurities,  from  which  it  can  be  freed  by 
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prolonged  treatment  with  hydrochloric  acid  and  hydrogen  peroxide, 
being  thereby  rendered  fit  for  weighing  or  for  titration  by  Bernthsen's 
hyposulphite  process.  Owing  to  the  solubility  of  indirubin  in  cold 
nitrobenzene,  the  total  colouring  matter  is  underestimated  to  the 
extent  of  about  O'l — 0-2  per  cent. 

By  heating  indigo  with  sulphuric  acid  of  1'67  sp.  gr.  (40  c.c.  to  0'5 
gram)  in  a  water  bath  for  an  hour,  the  idigotin  is  wholly  converted  into 
the  monosulphonic  acid,  which  dissolves,  and  can  be  separated  from  the 
residue  by  filtering  through  a  sand  filter  with  suction,  and  washing  with 
acid  of  the  same  strength  heated  to  100°.  On  diluting  the  solution  with 
2  or  3  volumes  of  water,  the  monosulphonic  acid  is  completely  precipi- 
tated. It  is  best  to  collect  it  on  a  sand  filter,  and  wash  with  water  con- 
taining 20  per  cent,  of  SOg.  It  is  then  dried  and  digested  at  100°  with 
concentrated  sulphuric  acid,  whereby  it  is  converted  into  the  disulphonic 
acid,  which  can  be  readily  removed  from  the  filter  by  water.  It  still, 
however,  contains  coloured  impurities  which  vitiate  the  titration  with 
hyposulphite.  But  if  the  raw  indigo  has  been  digested  for  some  time 
in  the  cold  with  hydrochloric  acid  and  hydrogen  peroxide,  then  boiled, 
washed  with  boiling  water  and  dried  before  treatment  with  sulphuric 
acid,  the  sulphindigotic  acid  is  sufficiently  pure  to  give  good  results  on 
titration.  The  titration  apparatus  resembles  that  used  by  Tiemann 
and  Preuss  (Abstr.,  1880,  138).  The  indirubin  is  estimated  as 
indigotin,  and  the  results  are  0*3 — 0*4  per  cent,  higher  than  those 
obtained  by  the  nitrobenzene  process.  M.  J.  S. 

Estimation  of  Free  Humic  Acid  in  Peaty  Soils.     By  Bruno 

TACKE[Chem.Zeit.,1897,21,174: — 175). — The  direct  estimation  of  humic 
acid  is  impracticable  on  account  of  the  colouring  matters  contained  in 
the  soils,  but  the  author  has  devised  an  indirect  process  based  on  the 
decomposition  of  calcium  carbonate  by  humic  acid. 

The  apparatus  consists  of  a  generating  flask  furnished  with  a  trebly 
perforated  cork,  through  which  pass  three  tubes ;  one  of  these  is  con- 
nected with  a  constant  hydrogen  apparatus,  the  second  is  fitted  to  an 
indiarubber  tube  with  a  screw-clamp,  whilst  the  third  is  connected 
with  a  Pettenkofer's  absorption  tube. 

The  sample  is  put  into  the  generating  flask  with  100  c.c.  of  boiled 
water,  and  a  current  of  purified  hydrogen  is  passed  through  the 
liquid  for  an  hour  to  expel  all  the  air  ;  the  absorption  tube  is  then  filled 
with  100  c.c.  of  N/10  soda,  and  an  emulsion  of  calcium  carbonate  is 
introduced  through  the  indiarubber  tube.  The  current  of  hydrogen 
is  kept  up  for  3  hours,  when  the  contents  of  the  absorption 
tube  are  titrated  with  N/10  hydrochloric  acid,  after  adding  barium 
chloride  to  precipitate  the  carbonate.  The  diminution  in  alkalinity 
represents  the  amount  of  carbonic  anhydride  given  off  by  the  calcium 
carbonate. 

Although  more  carbonic  anhydride  is  given  off  when  the  mixture 
is  heated,  the  author  thinks  that  the  amount  evolved  in  the  cold  is 
the  true  measure  of  the  humic  acid  in  the  soil.  L.  de  K. 

Modification  of  Stutzer's  Process  for  Estimating  Proteids 
in  Substances  Rich  in  Starch.  By  Heinrich  0.  Tryller  (Chem. 
Zeit.,  1897,  21,   54). — The  sample   is    treated  accoi-ding  to  Stutzer's 
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directions,  but  after  adding  the  alum  and  the  emulsion  of  copper 
hydroxide,  it  is  allowed  to  cool  to  65°,  and  10  c.c.  of  a  20  per  cent, 
malt-infusion  is  added.  This  rapidly  liquefies  the  starch  and  facilitates 
the  filtration. 

The  residue  on  the  filter  is  then  tested  for  nitrogen  by  Kjeldahl's 
process,  allowance  being  made  for  any  nitrogen  contained  in  the  malt 
solution  and  the  filter  paper.  L.  de  K. 


105 


General   and   Physical   Chemistry. 


I 


New  Lines  in  the  Spectra  of  Oxygen  and  Thallium.  By 
Henry  Wilde  {Compt.  rend.,  1897,  125,  708— 709).— When  a  power- 
ful electric  spark  condensed  by  means  of  a  small  Leyden  jar  is  passed 
from  thallium  electrodes  through  air  under  a  pressure  of  20  atmos., 
three  red  lines  are  seen  which  are  not  visible  when  a  similar  spark  is 
passed  through  nitrogen  from  platinum  electrodes.  Two  of  the  lines, 
7760  and  7160,  are  due  to  oxygen,  and  the  third,  6955,  to  thallium. 
The  oxygen  line,  7160,  is  useful  for  detecting  the  presence  of  oxygen 
when  separating  argon  from  air  by  the  sparking  method.  The  con- 
clusion of  Stas,  that  the  high  temperature  spectrum  of  thallium  consists 
of  a  single  line  only,  was  due  to  the  fact  that  he  did  not  use  a  sufficiently 
powerful  arc.  The  spectrum  of  thallium  is  the  same  whether  observed 
in  nitrogen  or  in  air  and  therefore  the  lines  and  bands  cannot  be 
attributed,  as  Stas  supposed,  to  thallium  oxide.  C.  H.  B. 

Fluorescence  and  Chemical   Constitution.     By  Richard   E. 

Meyer  {Zeit.  physikal.  Chem.,  1897,  24,  468 — 508). — The  fluorescence 
of  organic  compounds  may  be  regarded  as  due  to  the  presence  of  certain 
atomic  groups  which  remain  unchanged  in  the  various  fluorescent 
derivatives  ;  these  the  author  terms  fluorphoi'es  or  fluorphoric  groups. 
In  order,  however,  that  the  fluorescence  may  be  developed,  it  is  further 
necessary  that  the  fluorphore  be  situated  between  two  heavy  atomic 
groups,  usually  benzene  nuclei.  In  the  derivatives  of  fluoran  (Abstr., 
1892,  970)  embracing  the  fluoresceins,  naphthofluorans,  rhodamines, 
&c.,  the  fluorphore  is  the  pyrone  group,  which,  although  not  fluorescent 
itself,  becomes  so  in  the  diphenyl  derivatives.  The  xanthones  contain 
the  same  fluorphore,  and  the  xanthens,  its  reduction  product,  and  in 
all  these  groups  of  compounds  the  effect  of  substitution  is  very  marked. 
In  general,  the  entrance  of  heavy  atoms  or  groups  into  the  benzene 
nuclei  diminishes  the  fluorescence,  the  effect  being  largely  dependent 
on  both  nature  and  position  of  the  substituent ;  thus  the  presence  of 
hydroxyl  groups  in  a  position  other  than  that  of  the  fluorescein 
hydroxyls  destroys  or  greatly  weakens  the  fluorescence  of  the  fluoran 
and  xanthone  compounds.  In  the  anthracene  group,  only  its  direct 
derivatives,  and  not   those   of   anthraquinone,  are   fluorescent.     The 

acridine  compounds  contain  the  fluorphore  CH^^ ^N     and     the 

effect  of  the  position  of  the  substituent  is  here  also  very  marked, 
benzoflavine  which  contains  both  amido-groups  in  the  "fluorescein 
position  "  being  far  more  strongly  fluorescent  than  the  isomeric  chrys- 
aniline.  The  substitution  of  sulphur  for  oxygen  in  the  pyrone  ring 
does  not  destroy  its  fluorphoric  character,  as  the  thiopyrone  derivatives 
also  exhibit  weak  fluorescence.  The  azine,  oxazine,  and  thiazine  rings 
also  act  as  fluorphores  in  the  phenazines,  phenazoxines  and  thiodi- 
phenylamine  compounds,  which  include  many  important  fluorescent 
dyes  as  mauveine,  the  safranines  and  allied  naphthalene  compounds, 
VOL.  LXXiv.  ii  8 
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the  indulines,  Lauth's  violet,  and  methylene-blue,  which  exhibits, 
although  previously  unrecorded,  a  reddish- violet  fluorescence.  The 
solvent  has  also  a  direct  influence,  as  some  compounds  fluoresce  strongly 
in  some  solutions,  but  not  at  all  in  others,  and  this  difference  is  not 
always  capable  of  being  explained  by  dissociation  changes. 

L.  M.  J. 

Conductivity  of  Electroljrtes  for  very  rapid  Electrical 
Vibrations.  By  J.  A.  Ebskine  {Ann.  Phys.  Cfiem.,  1897,  [ii],  62, 
454 — 459). — For  vibrations  of  the  period  13x  10^,  the  conductivity  of 
the  electrolytes  examined  agrees  closely  with  that  determined  by 
Kohlrausch  with  the  constant  current.  H.  C 

Electrolytic  Conductivity  of  Trichloracetic  Acid.  By  Paul 
Rivals  {Goinpt.  rend.,  1897,  125,  574— 576).— The  author  has  deter- 
mined, by  Bouty's  method,  the  electrolytic  conductivity  of  solutions  of 
trichloracetic  acid  at  16°  for  degrees  of  dilution  comprised  between 
v=  1  litre  and  1^=  128  litres,  with  the  following  results. 


Values  of 

Values  of 

Values  of 

Values  of  v. 

mIO-^ 

Values  of  v. 

M.10-7. 

Values  of  v. 

/ilO-7. 

1  litre 

178-3 

4  litres 

260-6 

16  litres 

289-5 

2  litres 

226-4 

6  litres 

268-5 

32  litres 

304-3 

3  litres 

247-5 

8  litres 

279-0 

128  litres 

317-0 

fj.  can  be  represented  as  a  function  of  v,  either  by  a  parabolic  formula, 
or  more  simply  as  a  linear  function  of  1/  ^v. 

/Li=331-7x  10-7(1  -  0-463/ >). 

If  /i«,  the  limit  of  conductivity,  has  the  value  /xk  =331-7  x  lO'^  and 
m  =  /i//iao,  then  m  represents  the  proportion  of  acid  dissociated  and 
m=l- 0-463/ V;r 

Consideration  of  these  results,  together  with  the  author's  earlier 
determinations  of  the  heat  of  dilution  of  trichloracetic  acid  at  various 
concentrations,  shows  that  the  heat  of  dissolution  and  the  degree  of 
dissociation  are  both  linear  functions  of  1/  ^v,  or,  in  other  words,  the 
heat  of  dilution  is  proportional  to  the  fraction  of  acid  dissociated. 
The  molecular  heat  of  electrolytic  dissociation  of  trichloracetic  acid  is 
+  4-17  Cal.,  and  the  heat  of  neutralisation  by  potassium  hydroxide 
calculated  on  this  basis  by  means  of  Ostwald's  formula  agrees  closely 
with  the  experimental  value.  C.  H.  B. 

Resistance  and  Specific  Heat  of  some  Oxides  and  Sulphides 
of  Iron.  By  Antal  Abt  (Ann.  Phys.  Chem.,  1897,  [ii],  62, 
474 — 481). — Prisms  were  cut  of  the  following  minerals,  of  the  length 
in  centimetres  and  cross-section  in  square  millimetres  given  below,  and 
the  resistance  r  in  ohms  of  each  prism  directly  measured,  and  from 
this  the  resistance  w  for  a  prism  of  1  centimetre  length  and  1 
square  centimetre  area  calculated  in  each  case.  The  results  are  given 
in  the  table  on  following  page. 

The  great  difference  in  the  magnetites  is  mainly  due  to  the  silica 
which  they  contain,  as  the  resistance  of  quartz  is  very  high. 
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Mineral. 

Locality. 

Length. 

Area. 

r. 

w 

Nickel  ore  N,     ... 

Dobsina 

4-961 

28-136 

0-069 

0-0032 

„         „    N,    ... 

jj 

9-970 

172-922 

0-043 

0-0074 

Pyrrhotite  P, 

Also  Jara 

10-310 

196-000 

0-044 

0-0084 

„         P2 

,  J 

10-030 

196-000 

0-052 

0-0102 

Chalcopyrite  

Olahlapos 

14-600 

196-000 

0-758 

1-0176 

Pyrites     

Felsobanya 

0-375 

317-800 

1-085 

9-2000 

Magnetite  Mj 

Moravitza 

14-596 

196-000 

52-560 

7-0600 

.,         M2 

14-610 

196-000 

80-250 

10-7600 

M3 

0-086 

295-333 

2-860 

97-8900 

M           M4 

)> 

0-083 

259-339 

12-451 

387-6400 

M         Ms 

0-082 

257-732 

45-608 

1433-6100 

.,         Mg 

9-948 

193000 

8550-000 

1684-5500 

„         M, 

4-981 

23-619 

36500-000 

1714-7100 

„         Ms 

16-630 

201-640 

36500  + 

4400  + 

.,         M9 

14-590 

196-000 

36500  + 

4900  + 

Haematite  H^ 

4-987 

24-682 

29000-000 

1430-5200 

»i         Hj 

Kakukhegy 

(Hargitta) 

0-115 

54-780 

1309-182 

6214-6400 

H3 

Moravitza 

14-475 

177-956 

36500  + 

6500  + 

Siderite    

Dobsina 

10-000 

196-000 

36500-000 

7154-0000 

The  specific  heats,  c,  of  the  following  mineral 

3  were  determined,  their 

composition  being  at  the  same  time  ascertainec 

by  analysis 

i. 

Mineral. 

SiOj 

Fe 

S 

0 

c 

Pyrrhotite  

4-42 

57-68 

37 

66 

0-1539 

Magnetite   

5-72 

68-10 

_ 

_ 

25-93 

0*1655 

Hsematite 

2-13 

67-15 

28-78 

0'1745 

Nickel  ore  from  Do 

bsina 

- 

- 

0-1040 

1 

H.  C. 

Theory  of  Solutions.  By  Bronislaw  Pawlewski  (Ber.,  1897,  30, 
2805 — 2807). — The  melting  points  of  mixtures  of  paradibromobenzene 
and  metachloronitrobenzene  follow  the  normal  course,  the  eutectic 
point  35*7°  occurring  with  the  mixture  containing  32'99  per  cent, 
paradibromobenzene,  and  67-01  per  cent,  metachloronitrobenzene. 
Mixtures  of  paradibromobenzene  and  parachloronitrobenzene,  on  the 
other  hand,  are  abnormal  in  their  behaviour,  as  three  distinct  minima 
occur  on  the  melting  point  curve.  No  explanation  of  this  behaviour 
m  be  given.  H.  C. 

Influence  of  Molecular  Association  on  the  Reduction  of  the 
i'reezing  Point  and  the  Osmotic  Pressure  of  Solutions.  By 
[OLLAND  Ceompton  {Ber.,  1897,  30,  2720 — 2725). — By  combining  the 
relation  rd/T=0-099x/a  (Trans.,  1897,  925)  with  the  van't  Hoff 
aquation  for  the  reduction  of  the  freezing  poiijt  E=0'022^^/r,  for 
lonomolecular  compounds  .£^/l^(i  =  0-2,  and  for  associated  compounds 
fllTd  =  0'2alx.     Tables  are  given  of  the  values  of  U/Td  which  show  a 
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fair  agreement  with  theory  in  the  ease  of  the  monomolecular  com- 
pounds, but  discrepancies  are  observed  among  the  associated  compounds. 
To  account  for  the  latter,  the  view  is  advanced  that  van't  Hoff's  equa- 
tion should  be  modified  when  the  solvent  used  is  associated,  and  that 
for  associated  as  well  as  for  monomolecular  solvents,  EjTd  =  0'2. 

H.  C. 

Densities  of  Ea43ily  Liquefiable  Ga43es.  By  Anatole  Lebuc 
{Compt.  rend.,  1897,  125,  671— 573).— The  following  results  were 
obtained. 

Carbonic  anhydride..     1-5287  Chlorine 2491 

Nitrous  oxide 15301  Ammonia  05971 

Hydrogen  sulphide.. .     1 '  1 895 

The  author's  previous  determinations  have  given  1'2692  for  hydrogen 
chloride  and  2*2639  for  sulphurous  anhydride.  All  these  determina- 
tions the  author  regards  as  less  exact  than  those  that  he  has  made 
with  gases  difficult  to  liquefy.  For  example,  the  condensation  of  the 
gas  on  the  walls  of  the  glass  vessel  introduces  an  error  the  magnitude 
of  which  cannot  be  calculated.  C.  H.  B. 

Dissociation  of  Saline  Hydrates  and  Analogous  Compounds. 
By  Henki  Lescceur  {A7in.  Chim.  Phi/a.,  1896,  [vii],  19,  213—234, 
416—432  and  537—550.  Compare  Abstr.,  1889,  815  ;  1893,  ii,  364  ; 
1894,  ii,  343,  and  1895,  ii,  269). — The  following  have  been  examined  : 
Lithium,  cadium,  manganese,  cobalt,  nickel,  ferrous  and  uranium 
sulphates ;  strontium,  magnesium,  zinc,  cadmium,  manganese,  cobalt, 
nickel,  copper,  bismuth,  and  uranium  nitrates  ;  potassium  carbonate, 
potassium  hydrogen  carbonate,  borax,  normal  potassium  oxalate, 
potassium  ferrocyanide,  and  sodium  thiosulphate. 

The  author  points  out  the  necessity  of  crystallising  the  sulphates 
from  a  perfectly  neutral  medium,  as  minute  quantities  of  free  sulphuric 
acid  change  the  nature  of  the  hydrates  formed.  The  same  applies  to 
the  nitrates. 

Hydrate  formed  from        Compound  precipitated  by 
neutral  solution.  addition  of  sulphuric  acid. 

Sodium  sulphate NagSO^  +  lOHjO Slight  turbidity  only. 

Potassium     „      KjSO^ KHSO^. 

Ammonium,,      (NhJ.^SO^  NH^HSO^ 

Magnesium,,      ..     MgS04-f-7H20    Slight  turbidity. 

Zinc  , ZnS04-l-7H20     ZnSO^-l-HgO. 

Cadmium      „      CdS04-^4H20 CdSO^-fHgO.      - 

Manganese    „      MnS04-f5H20   MnS04  +  H20. 

Ferrous         „      FeS04  +  7H20 FeS04-|-H20. 

Nickel  „     NiS04-H6H20 NiS04-HH20. 

Cobalt  „      CoS04-t-7H20 CoS04-t-H20. 

Uranium,       „      UOgSO^ -f- 3H2O UOgSO^ -I- HgO. 

The  sulphates,  with  the  exception  of  sodium  sulphate,  resemble  one 
another  in  the  fact  that  they  yield  hydrates  MSO^-t-HoO.  This 
hydrate,  as  a  rule,  is  only  dissociated  at  a  fairly  high  temperature. 

The  hydrate  CaSO^-f  ^H20  begins  to  dissociate  at  about  100°,  and 
the  hydrate,  CuSO^-f  SHgO,  at  100°,  has  a  tension  of  525  mm. 
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The  maximum  tensions  at  20°  of  saturated  solutions  are 


Zinc  sulphate  about  15*3  mm. 

Copper    „  „      15-2    „ 

Ammonium  sulphate  „  14*8  ,, 
Magnesium  „  ,,  14-5  ,, 
Potassium  „         „      14  "4    „ 

Nickel  „         „      14-4    „ 


Cobalt  sulphate  about  13"7  mm. 
Cadmium    „  „      12-9    „ 

Lithium      ,,  „      12'4    „ 

Sodium       ,,  „      120    ,, 

Manganese,,  ,.      11-8    „ 

Uranium     „  „      10*8    „ 


The  most  common  hydrate  met  with  among  the  nitrates  is  that  with 
6H„0.     A  second  type  is  with  SHgO  which  is  generally  formed  by  the 


dehydration  of   the  first  type 
saturated  solutions  are 


The   maximum  tensions,  at   20°,  of 


Potassium  nitrate  about  15*0  mm. 


Barium 

Strontium 

Sodium 

Ammonium 

Uranium 

Cadmium 


14-8  „ 
14-6  „ 
11-15  „ 
9-1  „ 
12-2  „ 
10-0    „ 


Zinc    nitrate         about  9  "6  mm. 
Cobalt     „  „      9-3    „ 

Calcium  „  (4H2O)  „      9-3    „ 
Nickel     „  „      8"5    „ 

Copper     „      _  „      7*9    „ 

Manganese  nitrate   „      7'4    „ 
J.  J.  S. 
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Osmotic  Pressure  and  Electrolytic  Dissociation.     By  Isidor 
Traube  (Ann.  Phys.  Chem.,  1897,  [ii],  62,  490— 506).— If  in  one  litre 
of  the  co-volume  of  any  liquid  there  are  present  N  gram-molecules,  as 
the  author  has  shown  in  previous  papers,  the  pressure  will  be  22-38iV 
atm.     If  we  imagine  water  and  a  sugar  solution  separated   by  a  semi- 
permeable membrane,  the  water  containing  N  molecules  per  litre  co- 
volume  and  the  sugar  solution  N  molecules  of  water  to  v  molecules  of 
sugar,   the  v  molecules  may,  according  to  the  author's  view,  be  con- 
sidered to  enter  into  unstable  union  with  a  molecules  of  water,  thus 
producing  the  observed  contraction  in  volume,  and  the  number  of  water 
particles  which  will  enter  the  membrane  from  the  two  opposite  sides  will 
be  N :  {N—  av).     Hence  on  the  side  of  the  solution  the  pressure  will  be 
less  than  that  on  the  side  of  the  water  by  22-38  av  atm.     If  a=  1  the 
observed  pressure  accords  with  the  van't  Hoff  theory,  and,  therefore, 
the  diminution  in  pressure  on  the  side  of  the  solution,  due  to  the  union 
of  the  dissolved  substance  and  the  water,  is  the  osmotic  pressure. 
Poynting   {Phil.   Mag.,  1896,  [v],  42,  289)   has  already  shown  that, 
assigning  this  origin  to  the  osmotic  pressure,  the  majority  of  the  ob- 
served relations  are  at  once  accounted  for.     The  exceptions  observed  in 
the  case  of  electrolytes  are  explained  by  variations  in  the  value  of  a, 
and   it   is  unnecessary  to  assume  electrolytic   dissociation   in   these 
instances.  •  H.  C. 

Causes  of  Osmotic  Pressure  and  of  the  Simplicity  of 
the  Laws  of  Dilute  Solutions.  By  William  Sutherland  {Phil. 
Mag.,  1897,  [v],  44,  493— 498).— The  reasons  usually  assigned  for  the 
fact  that  the  laws  of  the  osmotic  pi*essure  of  a  solute  in  a  solvent  are 
the  same  as  if  the  solvent  were  annihilated  and  the  solute  left  as  a 
perfect  gas,  are  quite  inadequate,  because  they  would  apply  to  any 
selected  lot  of  the  molecules  of  a  solvent,  and  thei*efore  to  all  the 
molecules,  with  the  result  that  the  laws  of  a  perfect  gas  would  have 
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to  hold  for  all  fluids  down  to  and  in  the  liquid  state  (compare  Speyers, 
Abstr.,  1897,  ii,  247).  The  answer  to  the  problem  is  to  be  found  in  a 
closer  study  of  the  semipermeable  membrane.  If  we  seek  to  picture 
to  ourselves  how  a  membrane  allows  water  molecules  to  pass,  but  not 
sugar  molecules,  our  simplest  conception  of  its  structure  is  that  of  a 
mesh,  amidst  the  threads  of  which  the  water  molecules  are  packed  in 
such  a  manner  as  to  give  way  before  one  another  almost  as  in  ordinary 
water,  whilst  the  sugar  molecules  are  held  back  by  the  mesh.  Thus 
the  mesh  forms  a  solid  or  quasi-solid  framework  through  which  water 
can  pass  with  high  viscous  resistance,  whilst  the  sugar  molecule  is 
absolutely  blocked.  Now  if  the  framework  turns  back  the  sugar 
molecules,  it  must  take  the  force  of  their  blows  and  shield  the  water 
molecules  from  them.  If,  then,  we  suppose  a  semipermeable  membrane 
separating  water  and  a  dilute  solution  of  sugar  in  water,  the  sugar 
molecules  are  to  be  regarded  as  replacing  some  water  molecules,  but 
their  collisions  on  the  water  in  the  membrane  ai'e  rendered  inoperative 
by  the  shielding  action  of  the  framework,  so  that  the  water  mole- 
cules in  the  membrane  receive  more  impacts  on  the  side  of  the  pure 
water  than  on  the  side  of  the  solution,  and  therefore  water  flows 
through  the  membrane,  until  in  the  solution  there  is  enough  excess  of 
hydrostatic  pressure  established  to  compensate  for  the  inoperative  im- 
pacts of  the  sugar  molecules  ;  this  inequality  of  pressure  which  can 
be  hydrostatically  balanced  is  the  osmotic  pressure. 

If  the  number  of  sugar  molecules  per  unit  volume  is  n  and  their  mean 
velocity  v,  and  the  number  of  times  a  unit  plane  is  crossed  in  the  same 
direction  by  molecules  per  second  is  nr/6,  then,  taking  unit  area  on  the 
surface  of  the  semipermeable  membrane  in  contact  with  the  dilute 
sugar  solution,  each  molecule  in  being  turned  back  receives  momentum 
2m,v,  so  that  the  whole  pressure  taken  by  unit  area  of  the  meshes  of 
the  membrane  is  nniv^/S.  Thus  for  the  osmotic  pressure  we  find  the 
same  expression  as  for  the  gas  pressure  of  the  sugar  molecules  if  the 
water  were  annihilated  and  the  sugar  remained  as  a  perfect  gas. 

H.  C. 

Real  and  Apparent  Freezing  Points  and  the  Freezing  Point 
Methods.  By  Meyer  Wildekmann  {Phil  Mag.,  1897,  [v],  44, 
459— 486).— See  Abstr.,  189^6,  ii,  290. 

Expansion  during  the  Dissolution  of  Ammonium  Salts.  II. 
Ethyl  Derivatives.  By  Hugo  Schiff  and  U.  Monsacchi  {Zeit. 
physikal.  Chem.,  1897,  24,  513 — 521). — The  authors  have  extended  their 
previous  researches  (Abstr.,  1897,  ii,  89)  to  the  ethyl  derivatives  of 
ammonium  chloride,  and  have  determined  the  expansion  during  the  dis- 
solution of  ethyl-,  diethyl-,  triethyl-,  and  tetrethyl-ammonium  chlorides. 
For  all  these  salts,  expansion  occurs  during  aqueous  dissolution  ;  in  a 
65  per  cent,  solution  of  ethylammonium  chloride,  this  expansion  reaches 
0'07  of  the  volume  of  the  mixed  constituents.  The  curves  for  specific 
gravity  against  concentration  and  expansion  against  concentration  are 
given,  those  for  the  monoethyl  derivative  being  seen  to  agree  very 
closely  with  that  for  ammonium  chloride  itself.  For  tetrethylammo- 
nium  chloride,  a  maximum  expansion  occurs  when  the  concentration  is 
about    50    per   cent.     The  effect  of   dissolution  in  alcohol  was   only 
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examined  in  the  case  of  diethylammonium  chloride,  and  here  a  contrac- 
tion occurred.  L-  M.  J. 

Compressibility  of  Salt  Solutions.  By  Henri  Gilbault  {Zeit. 
physikal  Chem.,  1897,  24,  386—440.  Compare  Abstr.,  1892,  766).— 
For  the  determination  of  the  compressibility  at  temperatures  not  far 
removed  from  that  of  the  atmosphere,  a  modification  of  Cailletet's 
method  was  employed,  the  difference  being  the  use  of  a  gold-coated 
platinum  wire  inserted  in  the  neck  of  the  piezometer  to  indicate  the 
contraction  instead  of  gilding  the  interior  of  the  piezometer  itself. 
Researches  with  water  and  solutions  of  iron  salts  indicate  the  avail- 
ability and  accuracy  of  the  method.  For  high  temperatures,  the 
author  used  a  cylindrical  tube  immersed  horizontally  in  a  bath  of 
glycerol,  the  pressures  being  in  all  cases  taken  with  a  hydrogen  mano- 
meter. In  order  to  extend  the  observations  to  temperatures  approaching 
the  critical  values,  experiments  were  made  with  solutions  of  benzoic 
acid  and  of  borneol  in  ether,  and  of  resorcinol  in  ethylic  alcohol,  and  the 
critical  data  of  the  various  solutions  were  therefore  first  determined, 
curves  of  critical  temperature,  and  critical  pressure,  against  molecular 
concentration  being  given.  The  mixture  law  of  Pawlewski  is  not 
obeyed,  since  at  low  concentrations  a  small  quantity  of  salt  causes  a 
relatively  great  alteration  of  the  critical  temperature  or  pressure,  the 
curves  becoming  nearly  perpendicular  to  the  axis  of  concentration.  The 
curves  for  the  solutions  of  borneol  and  of  benzoic  acid  are  almost  iden- 
tical, so  that  the  author  concludes  that  the  change  of  critical  tempera- 
ture is  only  dependent  on  the  molecular  concentration  and  not  on  the 
nature  of  the  dissolved  substance.  Tables  are  first  given  for  the 
volumes,  at  various  pressures,  of  ether  and  ethereal  solutions  of  benzoic 
acid  at  139*5 — 212'1°,  and  of  water  and  aqueous  sokitions  of  potassium 
iodide  at  20°  ;  and  in  all  cases  the  compressibility  decreases  with  in- 
crease of  pressure.  Van  der  Waals'  expression  is  insufficient,  and  the 
author  finds  that  the  expression  giving  the  best  agreement  with  the 
experimental  numbers  is  v=  -  IjMMog^p  -  A)  +  Bp  +  C  where  A,  B,  C 
and  k  are  constants  at  constant  temperature.  The  calculated  and  ob- 
served values  are  found  to  agree  well  for  pressures  up  to  250  atmospheres 
in  the  case  of  aqueous  solutions  at  ordinary  temperatures,  and  ethereal 
and  alcoholic  solutions  near  their  critical  temperatures. 

The  influence  of  temperature  on  the  compressibility  of  ethereal 
and  alcoholic  solutions  was  next  considered,  and  the  author  obtains 
the  following  expression  for  the  compressibility  coefficient, 

a  —  b  +plir 

y={e-T)jT-{-d{p-^)l^ 

where  6  is  the  absolute  critical  temperature,  tt  the  critical  pressure, 
and  a,  d,  and  b  constants.  This  expression  gives  satisfactory  agree- 
ment with  the  observed  numbers  for  all  the  solutions  examined.  As 
the  values  a,  b,  and  d  are  identical  for  solvent  and  solution,  it  is  evi- 
dent that  the  law  of  corresponding  states  applies  to  the  solutions,  since 
the  compressibility  depends  only  on  the  ratios ^/tt  and  6jT.  In  the  above 
case,  the  compressibility  increases  with  the  temperature,  but  with  water 
at  ordinary  temperatures  the  reverse  obtains,  and  the  author  finds  the 
temperature  of  minimum  mean  compressibility  (1 — 300  atms.)  to  be 
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about  63*5°.  In  the  case  of  salt  solutions  at  low  concentrations,  similar 
results  are  found,  but  at  certain  concentrations  the  compressibility 
remains  practically  constant  over  a  considerable  range  of  temperature. 
To  investigate  the  effect  of  concentration,  solutions  of  sodium  chloride 
were  employed  ;  the  compressibility  decreases  as  the  concentration  in- 
creases, but  the  curve  is  not  a  straight  line,  being  slightly  convex  to 
both  axes.  The  author  gives  the  term  "  molecular  compressibility  "  to 
the  volume  decrease  of  the  solution  containing  the  same  number  of 
molecules  as  100  grams  of  water ;  and  assuming  complete  dissociation 
of  the  dissolved  substance  and  the  value  18  as  the  molecular  weight  of 
water,  obtains  the  equation  (iogfi^  -  \ogfi)dla  =  k  where  /x„  and  /i  are  the 
molecular  compressibilities  of  water  and  solution,  d  is  the  density,  a 
the  ion  concentration,  and  k  a  constant  dependent  only  on  the  nature 
of  the  dissolved  substance.  This  constant  appears  to  be  connected 
with  the  molecular  volume  contraction  on  dissolution  in  much  water,  as 
the  magnitudes  of  both  constants  are  in  the  same  order  for  a  series  of 
18  salts  examined,  and  a  formula  connecting  the  two  constnuts  is 
given.  L.  M.  J. 

Equilibrium  in  SolutionB  with  Three  Components : — /8-Naph- 
thol.  Picric   Acid,  and   Benzene.     By  Basil  B.  Kuriloff  {Zeit. 
physikal.  Chem.,    1897,   24,   441— 467).— In   the   equilibrium    of    the 
above   system,    the   following   solid    phases   may   occur,   /3-nnphthol, 
picric  acid,  benzene,  )S-naphthoI   picrate,  and  benzene  picrate ;    pre- 
liminary experiments  indicated  the  absence   of   any  ternary  phase. 
The  transition  point  of  the  /3-naphthol  picrate  on  the  /S-uaphthol  side  is 
111°,  and  on  the  picric  acid  side  116°,  that  of  benzene  picrate  being 
84*3° ;  hence,  representing  the  equilibrium  as  usual  in  the  equilateral 
triangle,  the  isothermals  above   116°  are  complete   curves   with  the 
binary  solid  phase  of  the  naphthol  picrate      Between  111°  and  84°, 
they  form  three  portions  corresponding  with  the  phases  /8-naphthol, 
/3-naphthol  picrate,  and  picric  acid,  whilst  below  84°  the  last  portion 
corresponds  with  the  phase  benzene  picrate.     Three  quintuple  points 
occur  where  three  solid  phases  co-exist,  namely,  (1)  picric  acid,  yS-naph- 
thol   picrate,  and   benzene  picrate ;    (2)   benzene  picrate,  )8-naphthol 
picrate,   and  benzene ;    and   (3)  )8-naphthol,   ^-naphthol   picrate,  and 
benzene,  and  the  temperatures  and  composition  of  solution  at  these 
points  are  given  with  the  complete  isothermals  at  various  different 
temperatures.  L.  M.  J. 

[Formation  and  Changes  of  Solids.]  By  F.  Wald  {Zeit.  physikal. 
Chem.,  1897,24,  509 — 512). — In  a  paper  on  the  formation  and  changes 
of  solids,  Ostwald  states  that,  during  a  transition  from  a  particular 
state  to  one  of  greater  stability,  the  change  is  not  necessarily  to  the 
most  stable,  but  to  tjie  nearest  (Abstr.,  1897,  ii,  308).  The  author 
discusses  this  statement,  and  considers  it  is  not  based  upon  sufficient 
theoretical  foundations  to  be  given  as  a  general  law.  L.  M.  J. 

Velocity  and  Rate  of  Recombination  of  the  Ions  of  Q-ases 
exposed  to  Rontgen  Radiation.  By  E.  Rutherford  (Phil.  Mag., 
1897,  [v],  44,  422 — 440). — Air  which  has  been  expo.sed  to  Rontgen 
radiation  preserves  the  power  of  discharging  positive   and    negative 
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electrification  a  short  time  after  the  rays  have  ceased.  The  duration 
of  the  after-conductivity  of  air  and  other  gases  has  been  investigated, 
and  from  the  data  thus  obtained,  the  velocity  of  the  ions  through 
various  gases  has  been  determined. 

The  following  table  gives  the  times,  T,  for  the  number  of  ions  to 
fall  to  half  their  original  number. 

Gas.  T  in  seconds.  Conductivity.  Air =1. 

Hydrogen 0-65  OS 

Air    0-3  1 

Hydrogen  chloride   0'35  11 

Carbonic  anhydride 0'51  1'2 

Sulphurous  anhydride 0*45  4 

Chlorine    O'lS  18 

There  seems  to  be  no  close  connection  between  the  values  of  T  and 
the  conductivities,  although,  as  a  general  rule,  it  may  be  taken  that 
the  value  of  T  diminishes  with  increase  of  conductivity.  The  value  of 
T  for  the  same  gas  was*  found  to  depend  largely  on  the  intensity  of 
the  radiation ;  and  the  presence  of  finely-divided  matter,  liquid  or 
solid,  affects  the  duration  of  the  after-conductivity. 

The  velocities  of  the  ions  were  found  to  be  independent  of  the 
amount  of  ionisation  of  the  gas,  and,  with  the  exception  of  chlorine, 
to  follow  the  inverse  order  of  the  densities.  The  velocity  of  the 
hydrogen  ion  through  hydrogen  is  nearly  four  times  as  fast  as 'the 
velocity  of  the  oxygen  ion  in  oxygen.  The  ions  of  sulphurous  anhy- 
dride gave  the  slowest  velocity,  being  only  about  one-tenth  of  that  of 
hydrogen.  H.  C. 

Table  of  the  Elements  arranged  with  the  Atomic  Weights 
in  Multiple  Proportions.  By  Henry  Wilde  (Compt.  rend.,  1897, 
125,  707). 

[Boring  Holes  in  Glass.]  By  H.  Jervis  (Chem.  News,  1897,  76, 
211 — 212). — Holes  may  be  bored  in  glass  by  making  a  stellate  group 
of  cross  scratches  with  the  point  of  a  three-cornered  file,  and  then 
working  out  the  glass  with  the  sharp  corners  of  a  newly-broken  end  of 
such  a  file,  most  conveniently  fitted  in  a  brace.  In  all  cases  the  tool 
must  be  moistened  with  turpentine.  D.  A.  L. 
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Influence  of  Hygroscopic  Substances  on  the  Combination  of 
Hydrogen  and  Oxygen.  By  Marcellin  P.  E.  Berthelot  {Compt. 
rend.,  1897,  126,  675—679). — Hydrogen  chloride  has  no  appreciable 
influence  on  the  combination  of  oxygen  and  hydrogen  at  100°  or  at 
280°.  Boron  fluoride  seems  to  slightly  retard  combination,  but  this 
result  is  probably  due  to  alteration  in  the  surface  of  the  glass,  which 
is  somewhat  strongly  attacked.      Sulphurous   anhydride    is    without 
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influence  at  100°,  but  at  280°,  although  the  volume  of  the  hydrogen 
remains  unchanged,  a  notable  quantity  of  oxygen  is  absorbed,  and 
alkali  sulphates  are  formed  from  the  alkalis  in  the  glass. 

In  presence  of  sulphuric  acid  at  280°,  all  the  hydrogen  is  absorbed, 
and  part  of  the  sulphuric  acid  is  reduced.  A  small  quantity  of  oxygen 
also  disappears,  probably  because  it  combines  with  the  sulphurous 
anhydride. 

Phosphoric  anhydride  seems  to  be  without  influence  on  the  com- 
bination of  hydrogen  and  oxygen  at  any  temperature  up  to  280°,  and 
even  at  this  temperature  the  absorption  of  the  water  as  fast  as  it  is 
formed  has  no  marked  influence  on  the  rate  of  combination.  (Com- 
pare Abstr.,  1897,  ii,  548.)  C.  H.  B. 

The  Ammonia  of  the  Atmosphere.  By  Reinhold  Heinbich 
(Ann.  Agron.y  1897,  23,  485 — 486  j  from  Ber.  Landw.  Vermchs-Stat. 
Roatock,  1894,  2,  10). — The  ammonia  present  in  the  air  was  absorbed 
by  means  of  dilute  hydrochloric  acid  in  glass  vessels  5  cm.  high  and 
10  cm.  in  diameter,  which  were  protected  from  rain.  Ammonia  was 
determined  monthly.  The  greatest  amount  (4-061  milligrams)  was 
found  in  June,  the  lowest  (0854  milligram)  in  February.  Taking 
the  different  seasons,  the  amounts  were  :  winter,  2912;  spring,  6  712  ; 
summer,  9*766,  and  autumn,  4*678  milligrams.  The  total  amount  for 
the  year  was  24*066  milligrams.  N.  H.  J.  M. 

Preparation  of  Nitrogen  Chloride.  By  W.  Hentschel  {Ber., 
1897,  30,  2642.  Compare  Abstr.,  1897,  ii,  404  and  447).— Attempts 
to  modify  the  method  of  preparing  nitrogen  chloride  from  ammonium 
chloride  by  substituting  bleaching  powder  for  sodium  hypochlorite 
have  hitherto  been  unsuccessful,  owing  to  the  liberation  of  gas  from 
the  solution.  This  difliculty  is  overcome  by  employing  hydrochloric 
acid,  which  prevents  evolution  of  gas.  A  10  per  cent,  solution  of 
nitrogen  chloride  in  benzene  is  prepared  in  the  following  manner. 

3000  c.c.  of  a  solution  of  bleaching  powder,  containing  22  5  grams 
of  active  chlorine  per  1000  c.c,  is  gently  agitated  in  a  stoppered  flask 
of  5000  c.c.  capacity,  and  cautiously  treated  with  a  10  per  cent,  solu- 
tion of  hydrochloric  acid  until  a  portion  of  the  solution  no  longer 
yields  gas  when  mixed  with  excess  of  a  20  per  cent,  solution  of  ammo- 
nium chloride.  About  300  c.c.  of  the  dilute  acid  is  usually  required 
for  this  purpose,  and  when  the  proper  quantity  has  been  added,  the 
liquid  is  treated  with  300  c.c.  of  a  20  per  cent,  solution  of  ammo- 
nium chloride,  and  then  vigorously  agitated  with  300  c.c.  of  benzene 
during  30  seconds,  the  liquid  meanwhile  being  pi'otected  from  light ; 
the  benzene  is  separated  from  the  aqueous  liquid,  and  transferred  to  a 
folded  filter  containing  20  grams  of  crushed  calcium  chloride. 

M.  0.  F, 

Action  of  Sulphur  on  Silicides.  Production  of  Silicon.  By 
GuiLLAUME  J.  L.  de  Chalmot  {Amer.  Chem.  J.,  1897,  19,  871 — 877). — 
The  author  finds  that  the  combined  silicon  of  the  copper  silicide 
previously  described  by  him  (Abstr.,  1897,  ii,  262),  may  be  partially 
liberated  by  acting  on  it  with  sulphur ;  the  action  begins  at 
200 — 250°  and  may  be  completed  at  270 — 280°.     Cuprous  or  cupric 


Inorganic  chemistry.  115 

sulphide  is  produced  according  to  the  quantity  of  sulphur  used,  and  a 
little  silicon  sulphide  is  also  formed ;  above  300°,  however,  the  latter 
is  obtained  in  larger  quantity.  The  percentage  of  free  silicon  in  two 
alloys  containing  originally  19'21  and  1*22  per  cent,  was  increased  to 
25-77  and  7*27  respectively,  by  heating  with  sulphur  at  temperatures 
below  290°. 

Manganese  silicide  is  much  less  readily  attacked  by  sulphur  ;  below 
300°,  there  is  practically  no  action,  whilst  at  the  boiling  point  of  sulphur, 
although  some  silicon  sulphide  is  formed,  no  free  silicon  is  liberated. 

Chromium  silicide  is  not  attacked  by  sulphur  at  300°,  but  at  450° 
some  action  seems  to  occur,  although  no  silicon  is  liberated. 

Iron  silicide  containing  2 9 "51  per  cent,  of  combined,  and  no  free, 
silicon  is  not  attacked  by  boiling  sulphur.  E.  W.  W. 

Metallic  Carbides  which  are  Decomposed  by  Water.  By 
Henri  Moissan  {Ann.  Chim.  Phys.,  1896,  [vii],  19,  302— 337).— A 
I'hume  of  previous  papers.  Compare  Abstr.,  1894,  ii,  450  ;  1896,  i,  633  ; 
ii,  364,  419,  422,  423,  650.  J.  J.  S. 

Volatilisation  of  Refractory  Substances.  By  Henri  Moissan 
{Ann.  Chim.  Phys.,  1896,  [vii],  19,  133— 144).— The  whole  of  this  work 
has  been  published  previously.  Compare  Abstr.,  1893,  ii,  507,  532 ; 
1894,  ii,  42,  and  1895,  ii,  164.  J.  J.  S. 

Atomic  Weights  of  Argon  and  HeUum.     By  Henry  Wilde 

{Compt.  rend.,  1897,  125,  649— 651).— Under  low  pressures  at  -76°, 
and  at  20  atmos.,  nitrogen  does  not  yield  the  spectrum  of  argon,  nor 
argon  the  spectrum  of  nitrogen,  even  if  the  discharge  is  continued 
for  several  hours. 

The  author  discusses  the  possible  positions  of  argon  and  helium  in 
his  systematic  arrangement  of  the  elements  according  to  their  atomic 
weights.  C.  H.  B. 

Lithium  Chloride  Solutions.  By  Georges  Lemoine  {Compt. 
rend.,  1897,  125,  603— 605).— The  sp.  gr.  at  0°  of  solutions  of  lithium 
chloride  of  various  concentrations  is  as  follows. 

Weight  of   salt  in   100 

grams  of  solution    ...     4-26     12-18     22-2       32-5       41-4       43-2 
Sp.gr 1-026     1-073     M33     1-203     1-267     1-282 

These  results  are  more  accurately  represented  by  two  right  lines, 
than  by  a  continuous  curve,  and  there  seems  to  be  a  modification  in 
the  constitution  of  the  solution  from  about  13  gram-molecules  per 
litre  to  about  6  gram-molecules  per  litre,  or  from  LiCl  +  SHgO  to 
about  LiCl  +  8H20. 

The  heats  of  dilution  at  10°  are  as  follows. 

Gram-molecules  of  LiCl  per  litre 12       9       6       3       10-5 

Heat    of    dilution,  starting    from   12 

gram-molecules  per  litre   0    1-3    22    2-8    3-1      3-2  Cal. 

Heat  of  dissolution  taking  8-4  Cal.  as 

maximum    5-2    6-5    7*4    8-0    8-3     8-4    „ 
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There  is  no  development  of  heat  beyond  LiCl  +  HBHjO,  and  the 
results  are  practically  the  same  at  20°  as  at  10°.  The  heat  of  dilution 
increases  regularly  with  the  quantity  of  water. 

Lithium  chloride  and  iMthylic  alcohol : — 

Temperature  1°  23°  60° 

Ratio  of  the  weight  of  salt  to  the  weight 

of  the  saturated  solution 0261  027  0*30 

Weight  of  salt  in  100  grams  of  solution...  6*2  145  221 

Sp.  gr.  at  21-5°  0836  OOIO  0-974 

Sp.gr.  at  0° 0-864  0-926  0988 

Gram-molecules  of  LiCl  per  litre 5  3          1  0-6 

Molecules  of  MeOH  per  molecule  of  LiCl  4  7  79  24  48 
Heat  of  dilution  at  18°  from  6  gram-mole- 
cules per  litre 0  1-5       2-6  3-0  Cal. 

Heat  of  dissolution  taking  10-9  as  maximum  79  9*4  106  10-9  Cal. 

There  is  no  development  of  heat  beyond  LiCl  +  48MeOH. 
Lithium  cMoride  and  ethylie  alcohol. — Determinations  of  solubility  gave 

Temperature  1*6°    5-7°  130°  260°  406°  626° 

Ratio  of  weight  of  salt  to  weight 
of  its  saturated  solution  014   014   0*13   014   016   018 

These  results  are  represented  by  two  right  lines  which  intersect  at 
a  low  angle,  at  a  point  corresponding  with  30°,  the  more  inclined  por- 
tion leading  slowly  to  the  melting  point  of  the  salt.  The  solubility 
decreases,  progressively  in  the  order  :  water,  methylic  alcohol,  ethylie 
alcohol,  amylic  alcohol. 

Weight  of  salt  in  100  grams  of  solution  52       10-1  14-6 

Sp.  gr.  at  14-2 0839     0-871       0903 

Sp.gr.  at  0° 0-861     0-881       — 

Gram-molecules  of  LiCl  per  litre  3      2  1  05 

Molecules  EtOH  per  molecule  LiCl  54    83     169  35 

Heat  of  dilution  from  3  gram-mols.  per  litre  0       —       21     2-6  Cal. 

Heat  of  dissolution  taking  11-7  as  maximum  9-1     —     11-2  11-5  Cal. 

C.  H.  B. 

Colloidal  Silver.  By  C.  A.  Alfred  Lottermoser  and  Ernst  von 
Meyer  {J.  jrr.  chem.,  1897,  66,  241 — 247). — The  authors  propose  to 
study  quantitatively  the  action  of  various  reagents  on  colloidal  silver. 
They  find  that  acids  precipitate  it  from  solution  in  the  "  molecular  " 
state,  time  and  dilution  being  of  great  importance  ;  also  with  different 
acids  widely  difPerent  results  are  obtained,  as  is  seen  from  the  results 
of  quantitative  experiments  already  completed. 

Colloidal  silver  is  not  precipitated  by  small  amounts  of  sodium 
chloride  or  hydrochloric  acid  in  presence  of  albumin.  Apparently  no 
silver  albuminate  is  formed,  but  further  details  of  these  experiments,  as 
also  of  those  on  the  action  of  salts  and  the  halogens  on  colloidal  silver 
will  be  given  subsequently.  A.  W.  C. 

Calcium,  Barium,  and  Strontium  Borides.  By  Henri  Moissan 
and  P.  Williams  {Compt.  rend.,  1897, 125,  629— 643).— Calcium  boride 
is  best  obtained  by  heating  an  intimate   mixture  of  1000  parts   of 
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calcium  borate,  630  parts  of  aluminium  and  200  parts  of  sugar  carbon 
in  a  carbon  crucible  for  7  minutes  with  a  current  of  900  amperes 
and  45  volts.  The  aluminium  completely  reduces  the  calcium  borate, 
whilst  the  carbon  prevents  the  formation  of  aluminium  oxide.  The 
product  is  broken  up  and  heated  successively  with  dilute  hydrochloric 
acid,  boiling  concentrated  hydrochloric  acid,  water,  ether,  toluene,  and 
hydrofluoric  acid. 

The  calcium  boride  has  the  composition  CaBg  and  forms  transparent, 
microscopic  cubic  or  rectangular  crystals  which  scratch  rock  crystal, 
and  even  rubies  ;  sp.  gr.  =  2"33  at  15°.  It  is  not  altered  when  heated  to 
redness  in  hydrogen,  is  attacked  by  fluorine  in  the  cold,  with  incan- 
descence, by  chlorine  at  a  red  heat,  and  also,  but  more  slowly,  by 
bromine  and  iodine.  When  heated  in  air,  it  does  not  burn  below  a 
bright  red  heat,  and  it  is  attacked  by  sulphur  vapour' under  the  same 
conditions.  Nitrogen  does  not  attack  it  even  at  100°,  and  it  is  not 
decomposed  by  water  under  pressure  at  250°,  and  even  in  a  current  of 
steam  at  higher  temperatures  decomposition  is  very  slow.  "Gaseous 
halogen  hydracids  attack  the  boride  at  a  dull  red  heat,  but  their 
solutions  have  no  action  on  it ;  dilute  sulphuric  acid  also  does  not 
attack  it,  but  the  concentrated  acid  is  reduced.  Ammonia  is  without 
action  on  the  boride  at  the  softening  point  of  glass.  On  the  other 
hand,  oxidising  agents,  whether  fused  or  in  solution,  attack  it 
readily 

Strontium  boride,  SrBg,  is  obtained  in  a  similar  way  and  has  similar 
properties,  but  is  not  attacked  by  fluorine  in  the  cold ;  sp.  gr.  =  3*28 
at  15°. 

Barium  boride,  BaBg,  is  also  obtained  in  the  same  way,  and  its 
properties  are  similar  ;  it  forms  small  but  very  regular  crystals  which 
scratch  rubies,  but  not  diamonds;  sp.  gr.  =4'36  at  15°.  The  yield  of 
boride  is  greater  than  with  calcium  or  strontium.  C.  H.  B. 

Basic  Magnesium  Salts.  By  Tassilly  {Cortvpt.  rend.,  1897,  125, 
605 — 607). — Precipitated  magnesium  hydroxide  yields  no  oxybromide 
when  heated  with  solutions  of  magnesium  bromide.  If,  however, 
5  grams  of  magnesium  oxide  previously  heated  at  a  low  temperature 
is  added  gradually  to  an  almost  boiling  solution  of  145  grams  of 
magnesium  bromide  in  300  grams  of  water,  and  the  solution  is  again 
heated,  finally,  to  150°,  and  then  filtered  and  allowed  to  cool,  the  oxy- 
bromide, MgBr2,3MgO-|-12H20  separates  after  about  15  days  in  small, 
acicular  crystals  which  act  on  polarised  light  and  show  longitudinal 
extinction.  When  heated  at  120°  in  dry  air  free  from  carbonic  anhy- 
dride, the  crystals  lose  6H2O.  The  oxybromide  alters  when  exposed 
to  air,  and  absorbs  carbonic  anhydride ;  it  is  decomposed  by  water, 
alcohol,  and  most  other  reagents. 

No  definite  oxyiodide  could  be  obtained  under  similar  conditions. 

0.  H.  B. 

Zinc  Hydroxide  in  Precipitation.  By  Yernon  J.  Hall  {Amer. 
Chem.  J.,  1897,  19,  901 — 912). — The  author  has  studied  the  precipita- 
tion of  zinc  hydroxide  by  means  of  potassium  hydroxide  solution,  with 
reference  to  its  effect  in  carrying  down  chlorine.  When  used  in  the 
ratio  2KH0  :  ZnClgjno  chlorine  is  found  in  the  precipitate,  whereas  with 
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IJKHO,  7*4  per  cent,  of  the  total  chlorine  is  obtained  in  the 
precipitate,  and  the  quantity  decreases  as  the  proportion  of  potassium 
hydroxide  is  diminished.  When  the  ratio  is  5 — 8KH0 :  ZnCl^,  no 
chlorine  is  carried  down.  Experiments  made  on  precipitation  in 
presence  of  potassium  sulphate  led  to  results  similar  to  those  obtained 
in  the  case  of  the  precipitation  of  ferric  hydroxide  (Abstr.,  1897,  ii, 
408).  Increase  of  concentration  tends  to  diminish  the  quantity  of  zinc 
precipitated  and  to  increase  the  quantity  of  chlorine  in  the  precipitate, 
whereas  in  the  case  of  ferric  hydroxide  both  the  quantity  of  ferric  oxide 
and  chlorine  in  the  precipitate  decrease  with  increased  concentration  ; 
in  both  cases,  however,  rise  of  temperature  greatly  reduces  the  quantity 
of  metallic  oxide  and  chlorine  thrown  down.  E.  W.  W. 

Impurities  in  Crude  Copper.  By  FRtDfeaic  Schlagdenhauffen 
(Compt.  rend.,  1H97, 125,  573—574). — When  water  is  allowed  to  remain 
in  contact  with  filings  of  crude  English  or  Chili  copper  for  several  days, 
it  yields  a  yellow  precipitate  if  acidified  with  hydrochloric  acid  and 
treated  with  hydrogen  sulphide,  the  precipitate  being  more  abundant 
if  the  copper  and  water  are  heated  at  100°  If  the  same  filings  are 
afterwards  treated  with  potassium  hydroxide  solution  or  dilute  hydro- 
chloric acid,  both  arsenic  and  antimony  are  found  in  the  solution. 
Further,  if  the  filings  are  heated  in  a  current  of  carbonic  anhydride,  a 
mixture  of  arsenic  and  antimony  oxides  sublimea  Some  other  speci- 
mens of  crude  copper  gave  a  sublimate  which  contained  selenium,  whilst 
one  specimen  gave  a  sublimate  of  lead  sulphide  in  cubical  crystals. 

0.  H.  B. 

Solubility  of  Lead  in  Ammonia.  By  Hermann  Endemann 
{A^ner.  Chem.  J.,  1897,  19,  890—893). — Strong  ammonia  does  not 
dissolve  litharge,  although  Karsten  states  that  lead  dissolves  in 
ammonia,  forming  a  dark  yellow  solution.  If  lead  be  immersed  for  a 
day  in  strong  ammonia  solution  (29  per  cent.),  there  is  no  apparent 
change,  but  the  solution  contains  some  lead  ;  if  left  for  a  longer  time, 
the  lead  becomes  coated  with  an  orange,  and  later  with  a  rust-coloured, 
precipitate,  whose  dark  colour  quickly  fades  if  the  precipitate  is 
detached  from  the  metal.  After  three  days,  the  ammonia  contains 
0*0139  per  cent,  of  lead,  and  if  the  action  be  allowed  to  continue  for 
weeks,  a  white  precipitate,  which  appears  to  be  lead  hydroxide  mixed 
with  oxides  of  other  metals,  is  formed  on  the  bottom  and  sides  of  the 
vessel.  After  drying,  this  precipitate  contains  only  015  per  cent,  of 
ammonia.  Weak  ammonia  solution  (2*9  per  cent.)  brings  about  a 
more  rapid  oxidation,  for  in  24  hours  a  white  precipitate  is  formed  on 
the  glass,  and  on  the  surfaces  of  the  liquid  and  the  lead,  and  during 
the  next  48  hours  it  rapidly  increases  in  amount.  The  bearing  of  these 
observations  on  the  manufacture  of  ammonia  solution  in  lead-lined 
tanks,  and  the  contamination  of  potable  waters,  is  briefly  discussed. 

E.  W.  W. 

Researches  on  Aluminium.  By  Henri  Moissan  {Ann.  Chim. 
Phys.,  1896,  [vii],  19,  337 — 356). — A  resume  of  work  previously 
published.  Compare  Abstr.,  1894,  ii,  450 ;  1895,  ii,  226  ;  1896,  ii,  301, 
338  and  601.  J.  J.  S. 
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Chromium  Arsenate.  By  N.  Tarugi  {Gazzetta,  1897,  27,  ii> 
166 — 175). — Schweitzer  ascribed  tlie  composition,  KgCrgAsgOggjSOHgO, 
to  the  compound  obtained  by  treating  potassium  chromate  with 
arsenious  acid.  The  author  considers  that,  at  ordinary  temperatures,  the 
salt  has  the  constitution  [Cr(OH)4:As04]2Cr(OH)4,4K2HA304,12H20, 
after  heating  at  60°  the  constitution 

(CrO2:AsO4)2GrO2,4K2HAsO4,10H2O, 
whilst  by  heating  at  120°  the  IOH2O  is  expelled;  these  constitutions 
are  assigned  on  the  basis  of  determinations  of  water  of  crystallisation. 
The  compound  of  the  composition  KgCrgASgOggH^,  obtained  at  120°,  is 
a  green  powder  which,  when  boiled  with  potash,  yields  a  pale  green  sub- 
stance of  the  composition  K4Cr3As20jg,12H20,  to  which  the  constitution 
(K2As04*Cr02*0)2Cr02  is  assigned;  when  boiled  with  potassium 
hydrogen  arsenite  solution,  it  yields  a  substance  of  the  composition 
K7As5Cr3022,24H20  and  the  constitution 

[Cr(K2As04):KAs04-0]2Cr(KA804),24H20. 
This,  on  boiling  with  potash,  yields  the  compound 
[Cr(H9)2(K2As04)-0]20r(HO)2, 
which  on  heating  at  160°  is  converted  into  a  compound  of  the  constitu- 
tion   [CrO(K2As04)'0]2CrO  ;   on  treating  the  latter  with   potassium 
hydrogen  arsenite,  it  yields  a  substance  of  the  constitution 

[Cr(K2As04):As04]Cr2, 
which  is  readily  oxidised  by  potassium  ferricyanide  with  formation  of 
chromium  arsenite,  AsO^ICr'AsO^ICrlAsO^'CriAsO^,  as  a  dark  green 
powder.  W.  J.  P. 

Stannic  Acids.  By  Eodolphe  C.  Engel  {Compt.  rend.,  1897,  126, 
651 — 654). — The  author  gives  a  resume  of  the  recorded  observations 
concerning  stannic  and  metastannic  acids,  and  of  the  results  of  his 
own  investigations  (Abstr,,  1897,  ii,  376,  and  this  vol.,  ii,  29). 

C.  H.  B. 

Action  of  Nitric  Acid  on  Tin.  By  Rodolphe  C.  Engel  (Compt. 
rend.,  1897,  125,  709— 711).— The  white  product  of  the  action  of 
nitric  acid  on  tin  has  been  variously  described  as  stannic  acid  (Gay 
Lussac),  metastannic  acid  (Berzelius,  Fremy),  stannic  nitrate  (Monte- 
martini),  and  basic  stannic  nitrate  (Walker).  The  author  finds  that 
the  nature  of  the  product  depends  on  the  conditions  under  which  it  is 
formed.  If  nitric  acid  of  sp.  gr.  1*42  is  diluted  with  different  propor- 
tions of  water,  kept  at  0°,  and  a  stick  of  tin  immersed  in  200  c.c.  of 
the  liquid,  the  products  are  (a)  with  1  vol.  of  nitric  acid  and  2  vols,  or 
more  of  water,  stannous  nitrate  ;  (b)  with  equal  volumes  of  water  and 
acid,  stannic  nitrate,  the  liquid  finally  becoming  syrupy ;  and  (c)  with 
undiluted  acid,  stannic  nitrate,  which,  however,  is  precipitated,  be- 
cause it  is  insoluble  in  moderately  concentrated  nitric  acid. 

Stannic  nitrate  is,  however,  readily  decomposed  by  water  or  by  a 
rise  of  temperature,  the  first  product  being  stannic  acid  mixed  with  a 
small  proportion  of  metastannic  acid,  the  proportion  of  the  latter 
increasing,  however,  if  the  substance  remains  in  contact  with  water, 
or  if  it  is  dried.  The  limiting  compound  in  the  cold  is  metastannyl 
stannate. 

When  metastannyl  stannate  is  boiled  with  water,  the  conversion 
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into  metastannic  acid  proceeds  further,  and  parastannic  acid  is  also 
formed  in  gradually  increasing  quantity  (this  vol.,  ii,  29).  Pure  meta- 
stannic acid  yields  parastannic  acid  when  boiled  with  water  ;  the  latter 
may  perhaps  be  regarded  as  an  internal  anhydride  of  the  former. 
Metastannic  acid  is  not  formed  by  the  direct  action  of  nitric  acid  on 
tin ;  the  substance  described  by  Berzelius  was  in  reality  parastannic 
acid.  C.  H.  B. 


Mineralogical  Chemistry. 


Native  Iron  in  the  Coal  Measures  of  Missouri.  By  Euonn  T. 
Allen  {Amer.  J.  Sci.,  1897,  [iv],  4,  99— 104).— Very  few  well-authen- 
ticated occurrences  of  terrestrial  iron,  which  may  not  possibly  be 
artificial  or  meteoric,  have  been  described.  It  has  been  stated  to  be 
found  in  igneous  rocks,  in  river  sands,  and  in  connection  with  car- 
bonaceous matter.  Analysis  I  is  of  native  iron  from  a  boring  in 
sandstone  (containing  30*90  per  cent,  of  calcareous  cement  and  1*27 
per  cent.  FejOj)  at  Cameron,  Clinton  Co.  The  iron  occurs  in  irregular 
fragments  weighing  on  an  average  0*5  gram,  the  largest  weighing 
45*4  grams;  it  is  soft  (H  =  4),  very  malleable,  and  on  the  fresh  frac- 
ture almost  silver-white.  A  well-marked,  laminated  cleavage  is 
present,  but  no  Widmanstatten  figures  are  brought  out  by  etching. 
Analysis  II  is  of  pieces  of  iron  from  a  grey  clay  (containing  79-32 
SiOo  and  167  Fe  per  cent.)  in  a  boring  passing  through  sandstone  and 
lignite  at  Weaubleau,  Hickory  Co.  Ill  is  of  iion  from  fire-clay  (con- 
taining 6525  SiOj  and  3-62  Fe  per  cent.)  in  a  boring,  passing  through 
a  coal  bed,  at  Holden,  Johnson  Co. 


Fe. 

SiOj. 

C. 

P. 

Cu.Ni.Co. 

Sp.  gr. 

I.  9916 

0-37 

0-065 

0-207 

Nil 

7-63—7-73,  7.43 

II.  99-39 

0-31 

not  det. 

013 

— 

7-58,  7-83,  7-88 

[II.  97-10 

1-65 

not  det. 

0-176 

— 

7-49 

These  specimens  of  iron,  when  first  extracted  from  the  matrix,  are 
tarnished,  but  are  free  from  rust ;  they  are  very  soft,  and  contain  no 
nickel.  The  depth  (35 — 51  feet)  at  which  they  occur  excludes  the 
possibility  of  meteoric  origin ;  their  occurrence  in  coal  measures  is 
suggestive  of  reduction.  L.  J.  S. 

Composition  of  Pre-Carboniferous  Coals.  By  W.  Hodgson 
Ellis  {Chem.  News,  1897,  76,  186— 188).— In  anthraxolite  from  five 
different  localitiep,  the  percentage  of  ash  ranged  between  0-72  and 
48-37,  whilst  the  extreme  variations  in  the  percentage  of  the  other 
constituents,  calculated  on  the  dry,  and  ash-free  substance,  were : 
carbon,  90-5  and  971 ;  hydrogen,  05  and  62 ;  oxygen,  1-6  and  5  5,  which 
numbers  support  the  view  that  anthraxolites  result  from  the  meta- 
morphosis of  bitumen.  D.  A.  L. 

Identity  of  Andorite,  Sundtite,  and  Webnerite.  By  George  T. 
Priob  and  Leonard  J.  Spencee  {Min.  Mag.,  1897,  11,  286 — 301  ;  and 
Zeita.  Kryst.  Min.,   1898,  29).— Andorite  was  described  in   1892  as 
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an  orthorhombic  mineral  from  Felsobdnya,  Hungary,  having  the  compo- 
sition 2PbS,Ag2S,3Sb2S3  (Abstr.,  1895,  ii,  21).  Sundtite  from  Oruro, 
Bolivia,  was  shortly  afterwards  described  as  being  orthorhombic,  with  the 
formula  (Ag2,Cu2,Fe)S,Sb2S5  (Abstr.,  1893,  ii,  382).  Webnerite,  also 
from  Ornro,  was  described  as  an  argentiferous  zinckenite  with  the 
composition  2|(PbS,Sb2S3)  +  Ag2S,Sb2S3  (Abstr.,  1895,  ii,  170).  A  new 
analysis  of  measured  crystalsirom.  the  original  sundtite  specimen  gave  the 
results  under  I,  agreeing  closely  with  the  formula  2PbS,Ag2S,3Sb2S3, 
and  thus  showing,  when  considered  in  connection  with  the  crystallo- 
graphic  measurements,  the  identity  of  sundtite  with  andorite.  Measure- 
ment of  a  rough  crystal  from  the  original  specimen  of  webnerite  also 
proves  the  identity  of  this  mineral  with  andorite.  The  results  of  the 
original  analysis  of  webnerite  agree  just  as  closely  with  the  more 
simple  formula  2PbS,Ag2S,3Sb2S3  as  with  the  formula  given  above, 
especially  when  the  copper  is  taken  as  replacing  silver. 


Pb. 

Ag. 

Cu. 

Fe. 

Sb.     . 

S. 

Total. 

Sp.  gr. 

I.  24-10 

10-94 

0-68 

0-30 

41-31 

22-06 

99-39 

5-377 

I.  21-81 

11-73 

0-73 

1-45 

41-76 

22-19 

99-67 

5-33 

A  description  is  also  given  of  andorite  "from  Hungary,"  which 
occurs  with  quartz,  pyrites,  fluorite,  chalybite,  &c.,  in  small  crystals 
closely  resembling  freieslebenite  in  appearance  ;  analysis  of  measured 
crystals  gave  the  results  under  II.  Alunite  and  cassiterite  are  de- 
scribed as  being  associated  with  Bolivian  andorite. 

The  characters  of  andorite  are  summarised  as  follows  :  orthorhombic 
with  a:b:c  =  0-6771  : 1  :  0-4458  ;  the  number  of  observed  crystal  forms 
is  42.  Colour,  dark  steel-grey,  with  brilliant,  metallic  lustre ;  opaque. 
Streak  black  and  shining  ;  powder  dull.  There  is  no  cleavage,  and  the 
fracture  is  smooth  and  conchoidal ;  brittle.  Sp.gr.  =  5*35;  H  =  3;|. 
Since  there  is  no  crystallographic  relationship  between  andorite  and 
the  orthorhombic  zinckenite  (PbS,Sb2S3),  and  the  monosymmetric 
miargyrite  (Ag2S,Sb2S3),  it  is  pointed  out  that  andorite  must  be  a 
double  salt,  2(PbS,Sb2S3)  +  Ag2S,Sb2S3  =  PbAgSbgSg.  L.  J.  S. 

[Stannite  from  Bolivia.]  By  Alfred  W.  Stelznee  {Zeit.  deutsch. 
geol.  Ges.,  1897,  49,  97,  131).— In  a  paper  (pp.  51—142)  on  the  silver- 
tin  ores  of  Bolivia,  it  is  pointed  out  that  the  mode  of  occurrence  of 
cassiterite  in  Bolivia  is  quite  different  from  that  in  other  parts  of  the 
world,  where  it  occurs  in  association  with  boron  and  fluorine  minerals 
at  granite  contacts.  In  Bolivia,  on  the  other  hand,  it  occurs  in  ordi- 
nary mineral  veins  with  sulphide  ores,  and  is  sometimes  associated  with 
stannite  and*  other  sulphostannates. 

At  Potosi,  stannite  occurs  with  pyrites,  tetrahedrite,  and  mispickel 
in  cubic  crystals  with  tetrahedral  development ;  the  colour  is  steel-grey 
with  a  yellowish  tinge,  and  the  streak  is  black.  Analysis  by  E.  Ziessler 
of  massive  material,  containing  some  blende  and  pyrites,  gave,  after 
deducting  6-96  per  cent,  of  gangue, 


s. 

Cu. 

Sn. 

Fe. 

Zn. 

Ge. 

Total. 

Sp.  gr. 

29-00 

29-00 

27-50 

13-75 

0-75 

nil 

100-00 

4-495 

Heated  in  a  closed  tube,  it  decrepitates  and  gives  off  much  sulphur 
in  which  it  differs  from  ordinary  stannite.  L.  J.  S. 

VOL.  LXXIV.  ii.  9 
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Distribution  of  Titanic  Oxide  upon  the  Earth.  By  Francis 
P.  DuNNiNGTON  (C/t€7«.  New8,  1897,  76,  221—222.  Compare  Abstr., 
1892,  791). — Titanic  oxide  has  been  found  in  34  samples  of  soil  from 
various  parts  of  the  world  and  also  in  the  borings  from  a  deep  well 
extending  to  a  depth  of  4490  ft.  The  quantity  varied  from  2  33  to 
0*09  per  cent,  in  the  air-dried  soil,  the  average  being  05 15  per  cent, 
when  the  exceptionally  rich  sample  (from  St.  Helena)  containing  233 
per  cent,  is  omitted.  D.  A.  L. 

Composition  of  Ilmenite.  By  Samuel  L.  Penfield  and  H.  W. 
FooTE  {Aimr.  J.  ScL,  1897,  [iv],  4,  108—110  ;  and  Zeit.  Kryat.  i/tn., 
1897,  28,  596 — 597). — The  formula  of  ilmenite  has  been  written  as 
(Fe,Mg)0,Ti02  and  as  (Fe.Ti^Pj.  The  mineral  crystallises  in  the 
rhombohedral-tetartohedral  division  of  the  hexagonal  system  and  the 
length  of  the  vertical  axis,  1  385,  is  not  between  those  of  haematite 
(1*359)  and  artificial  titanium  sesquioxide  (1*316),  neither  of  which 
show  the  tetartohedrism  of  ilmenite ;  this,  together  with  the  fact  that 
the  amount  of  TijO^  never  exceeds  that  of  FcjOg,  tells  against  the 
isomorphous  mixture  as  given  in  the  second  formula.  The  presence 
of  magnesia  in  many  ilmenites  can  also  not  be  accounted  for  by  this 
formula.  The  largest  amount  of  magnesia  found  in  any  ilmenite  is 
shown  in  Rammelsberg's  analysis  of  material  from  Warwick,  New 
York,  but  as  this  has  been  suggested  to  be  due  to  impurities,  two  new 
analyses  have  been  made  of  a  crystal  from  this  locality  ;  the  mean  is 

SiO,.      TiO,.        FeO.       MgO.      MnO.     Fe,0,.      ToUl.      Sp.  gr. 
0-37     57-29     24-15     1597     110     187     10075     4345 

Here  the  ratio  ROjtRO  is  very  close  to  1:1,  thus  indicating  the 
existence  of  the  molecule  RO.TiOj.  Since  ¥ef>^  +  TijOg  =  2Ti02  +  2FeO, 
it  cannot  be  told  by  chemical  means  whether  all  the  titanium  exists 
as  TiOg,  but  as  MgO.TiOg  is  present  it  is  best  to  assume  that  FeO,Ti02  is 
also  present,  and  not  (Fe,Ti)203.  In  the  published  analyses  of  ilmenite, 
where  TiOo:  RO  =1:1,  there  is  often  an  excess  of  Fe203,  and  it  is  reason- 
able to  suppose  that  the  haematite  molecule,  Fe20^  or  FeFeOy,  is  capable 
of  mixing  with  the  ilmenite  molecules,  FeTiOgand  MgTiOg,  just  as  calcite 
and  sodium  nitrate  are  practically  isomorphous.  L.  J.  S. 

Bixbyite  a  New  Mineral.  By  Samuel  L.  Penfield  and  H.  W. 
FooTE  {Avier.  J.  Sci.,  1897,  [iv],  4,  105—108;  and  Zeit.  Kryat.  JiJin., 
1897,  28,  592). — Bixbyite  was  found  by  M.  Bixby  in  cubic  crystals 
implanted  on  topaz  and  decomposed  garnet  and  rhyolite  at  about 
35  miles  south-west  of  Simpson,  in  Utah.  The  cubes  are  occasionally 
modified  by  the  trapezohedron  {211}.  The  colour  is  brilliant  black 
with  metallic  lustre,  and  the  streakis  black.  H  =  6 — 6*5  ;  sp.gr.  =  4*945. 
The  mineral  fuses  at  about  4  and  becomes  magnetic.  The  fine  powder 
is  difficultly  soluble  in  hydrochloric  acid,  and  from  the  amount  of 
chlorine  evolved  the  available  oxygen  was  calculated.  The  mean  of 
two  very  close  analyses  is 

SiOj.     AlgOj.      FejO,.     TiO„.      MnO.       MgO.     Available  0.   Total. 
1-21      2-53     47-98      1-70     42*05     0*10  4*38  i'9-95 

The  silica  and  alumina  are  due  to  the  presence  of  topaz.     Two  forumlse 
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are  possible,  FegOg.MrigOg  and  FeOjMnOg.  If  the  mineral  is  an  iso- 
morphous  mixture  of  FegOg,  NLn^O^  and  Ti^O^,  as  in  the  first  formula, 
it  would  be  expected  to  be  rhombohedral  and  to  belong  to  the  hsematite 
group.  The  second  formula,  which  shows  a  relation  to  the  cubic 
perofskite,  (CaOjTiOg),  is  the  one  adopted  ;  small  quantities  of  MgO 
and  MnO  replace  FeO,  and  there  is  a  little  TiOg  with  the  MnO,.  The 
mineral  is  therefore  to  be  regarded  as  a  ferrous  salt  of  manganous 
acid,  HgMnOg,  corresponding  with  the  manganese  salt,  braunite, 
MnMnOg. 

The  associated  topaz  is  crystallographically  described  ;  it  is  some- 
times opaque  owing  to  the  enclosure  of  minute  quartz  crystals. 

L.  J.  S. 

Composition  of  Hamlinite.  By  Samuel  L.  Penfield  (Amer. 
J.  Scl,  1897,  [iv],  4,  313—316 ;  and  Zeit.  Kryst.  Min.,  1897,  28,  588. 
Compare  Abstr.,  1891,  20). — Hamlinite  was  described  in  1890  as 
rhombohedral  crystals  occurring  with  herderite  and  bertrandite  at 
Stoneham,  Maine ;  only  a  few  small  crystals  were  found,  so  an  analysis 
was  not  possible.  The  mineral  has  now  been  found  with  apatite, 
herderite,  and  bertrandite  on  felspar  and  muscovite  in  Oxford  Co., 
Maine.  The  small  crystals  are  rhombohedral  or  prismatic  in  habit ; 
r/  =  88°41'.  For  the  analysis,  a  whole  specimen  was  powdered  and 
the  hamlinite  separated  by  a  heavy  liquid,  the  accompanying  apatite 
was  then  dissolved  in  dilute  acid ;  the  hamlinite  so  obtained,  of  sp.  gr. 
3*159 — 3*283,  when  examined  under  the  microscope,  appeared  to  be 
pure.     The  mean  of  four  partial  analyses  is 

Total  (less) 
P2O5.     AI2O3.   FejOs.      SrO.      BaO.      HgO.       F.       SiOj.     KjO.  NagO.    OforF. 
28-92      32-30      0-90      18-43      4-00      12-00      1-93      0-96      0-34      0-40       99-37 

Deducting  silica,  alkalis,  &c.,  as  felspar  and  mica,  this  agrees  closely 
with  the  formula  Al3Sr(OH)7P207,  or  [Al(OH)2]3(SrOH)P20^,  in 
which  strontium  and  hydroxyl  are  partly  replaced  by  barium  and 
fluorine  respectively.  This  is  the  first  mineral  pyrophosphate  that  has 
been  described,  neither  has  a  phosphate  of  strontium  or  barium  been 
before  observed.  The  associated  bertrandite  is  crystallographically 
described.  L.  J.  S. 

Monazite  from  Idaho.  By  Waldemar  Lindgren  [Amer.  J.  Sci., 
1897,  [iv],  4,  63 — 64). — The  gravels  and  sands  of  the  gold  placers 
in  the  granite  area  of  "  Idaho  Basin  "  contain,  in  the  heavy  residues, 
ilmenite,  zircon,  garnet,  and  monazite ;  the  monazite  is  present  in 
considerable  quantity  as  yellowish  or  brownish  grains.  The  crude 
material,  with  about  70  per  ceot.  of  monazite,  contains  about  48  per 
cent,  of  cerium  oxides,  and  1  -20  per  cent,  of  thoria.  L.  J.  S. 

Tripuhyite,  a  New  Antimonate  of  Iron  from  Brazil.  By  Eugen 
HussAK  and  George  T.  Prior  {Min.  Mag.,  1897,  11,  302—303).— 
This  new  mineral  is  found  as  dull,  greenish-yellow  fragments  in  asso- 
ciation with  lewisite  (Abstr.,  1895,  ii,  508)  and  derbylite  (Abstr.,  1897, 
ii,  410)  in  the  cinnabar-bearing  gravels  at  Tripuhy,  Minas  Geraes. 
Thin  sections  show  an  aggregate  of  translucent,  highly  refractive,  and 
strongly  doubly-refracting  grains,  which  are  biaxial  and  of  a  bright 

9—2 
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canary-yellow  colour.  A  few  minute  flakes,  probably  of  muscovite,  is 
the  only  impurity  present.  The  streak  is  canary-yellow.  When 
heated,  the  mineral  is  infusible,  and  gives  off  antimony  fumes,  leaving 
a  residue  of  ferric  oxide.  It  is  insoluble  in  hydrochloric  and  nitric 
acids.     Sp.  gr.  5*82.     Analysis  gave 

Undet. 

Sb,0..  FeO.  CaO.  SiO^         AljO,,        TiO,.      (alkalis?).      Total. 

66-68        27-70        0-82        1-35        1-40        086       (1-19)       10000 

Assuming  the  iron  to  be  ferrous,  this  agrees  with  the  formula 
2FeO,Sb205.  L.  J.  S. 

BlOdite  from  the  Punjab  Salt  Range.  By  Frederick  R. 
Mallet  {Min.  Mag.,  1897,  11,  311— 317).— Good  crystals  of  blodite 
occur  in  the  salt  beds  at  the  Mayo  mines  and  at  the  Varcha  mine ;  in 
external  form  and  optical  characters,  they  agree  closely  with  the 
Stassfurt  mineral.  The  crystals  are  colourless  and  usually  transpa- 
rent, but  are  sometimes  clouded  by  fluid  inclusions.  The  mean  of  two 
analyses  is 


MgO. 

Na,0. 

SO,. 

HjO. 

NaCl. 

Total. 

11-97 

18-53 

47-82 

21-54 

0-07 

99-93 

This  agrees  closely  with  the  usual  formula,  MgSO^.NajSO^  +  4H2O. 
Between  85°  and  120°,  it  loses  2H2O,  and  the  remainder  begins  to  go 
off  at  about  125°.  Blodite  has  probably  been  formed  by  the  interaction 
of  magnesium  sulphate  (kieserite)  with  rock  salt.  L.  J.  S. 

[Cupro-scheelite  from  New  South  Wales.]  By  George  W.  Card 
(Records  Geol.  Sv/rvey  N.S.W.,  1897,  5,  122). — Cupro-scheelite  occurs, 
associated  with  bornite  and  copper  carbonates,  at  Upper  Timby,  near 
Yeoval.  It  is  usually  of  a  greenish  tint,  but  is  sometimes  white,  and 
has  a  waxy  appearance ;  rectangular  outlines  can  be  distinguished. 
Analysis  gave 

WO,.     MoO,.     CaO.       MgO.    FejO,.    A1,0,.    CuO.     COj.     HjO.  Gangue.   Total. 
57-73    trace    14-40     0-22     2-98    trace   7-08    1-56    2-55    1304    99-56 

Deducting  gangue,  this  corresponds  with  WOg,  66-7  ;  CuO,  8-18  per  . 
cent.     Stolzite  from  Broken  Hill  is  also  described.  L.  J.  S. 

Apophyllite  from  South  Africa.  By  J.  A.  Leo  Henderson 
{Min.  Mag.,  1897,  11,  318— 322),— In  the  so-called  "blue-ground"  of 
the  farm  Koppiesfontein  near  Jagersfontein,  Orange  Free  State, 
apophyllite  occurs  as  embedded  octahedral  crystals  showing  only  the 
form  /?{111}.  The  crystals  are  almost  colourless  or  feebly  yellow; 
sp.  gr.  2-371.  Cleavage  flakes  show  in  polarised  light  a  division  into 
four  sectors  with  biaxial  characters.  Analysis  by  Kohrig  gave  the 
results  under  I.  No  fluorine  is  given  off  when  the  mineral  is  treated 
directly  with  sulphuric  acid,  but  it  may  be  obtained  from  the  ammonia 
precipitate  of  the  hydrochloric  acid  solution  of  the  mineral  (compare 
Abstr.,  1896,  ii,  369). 

FeO.      CaO.    MgO.   KjO.   NajO.    JIfi.       F.     NH3.  Total. 

•60         —      25-44  0  29  335  0-43  1673  1-04  0-11  100-15 
11.  34-35  15-44     355  1480  10-11  7-16    —      —    11-34    _      _      — 
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The  occurrence  of  apophyllite  as  embedded  crystals  is  somewhat 
unusual ;  the  matrix  is  a  soft,  talcose,  serpentine-like  mass,  which 
gave  the  results  under  II j  it  is  compared  with  the  Kimberley  "blue- 
ground."  L.  J.  S. 

Pseudomorphs  from  Northern  New  York.  By  Charles 
Henry  Smyth,  Junr.  (Amer.  J.  Sci.,  1897,  [iv],  4,  309—312).— 
Pseudomorphs  of  pyroxene  after  wollastonite  occur  at  Diana,  Lewis 
Co.  ;  here  there  has  been  an  addition  of  magnesia.  The  crystals  of 
scapolite  and  pyroxene  in  the  limestone  of  Gouverneur,  St.  Lawrence 
Co.,  are  sometimes  altered  to  aggregates  of  a  brown  mica,  probably 
phlogopite.  Cases  are  cited  in  which  garnet  and  epidote  are  apparently 
the  alteration  products  of  scapolite.  L.  J.  S. 

Serpentines  of  Davos.  By  John  Ball  {Inaug.  Diss.  Zurich,  1897, 
47  pp.). — As  shown  by  its  mode  of  occurrence  and  by  the  results  of 
contact-metamorphism,  the  serpentine  of  Davos  in  Switzerland  has 
been  derived  from  a  Iherzolite  which  was  intruded  into  the  surround- 
ing gneisses,  dolomites,  and  schists.  In  the  least  altered  rock  (anal.  I), 
olivine,  enstatite  and  diallage  are  present,  together  with  picotite, 
accessory  rutile,  and  rarely  hornblende.  The  most  altered  rock  from 
the  margins  of  the  mass  gave  analysis  II.  White  steatite  (anal.  Ill) 
occurs  in  lenticular  patches  and  veinlets  in  the  schists  near  the  ser- 
pentine. Ophicalcite  from  the  calcareous  schists  at  the  serpentine 
contact  gave  IV ;  it  consists  of  fragments  of  altered  serpentine  with 
secondary  hornblende  in  a  calcite  matrix. 


SiOj.    AUOj. 

Cr^Os. 

Fe^Os. 

FeO.  CaO.     MgO. 

H2O. 

CO2.     Total.  Sp.  gr. 

I. 

41-83  5-46 

0-45 

1-13 

2-73  2-26  34-64 

1054 

—     99-04  2-78 

II. 

39-95  1-86 

0-23 

3-37 

3-57    —    35-63 

13-87 

—      98-48  2-61 

III. 

63-96    — 

— 

— 

2-03    —    29-51 

5-34 

—    100-84    — 

lY. 

32-96  3-15 

— 

3-26 

1-90  12-76  28-71 

8-26 

8-69     99-69  2-73 

The  associated  rocks  are  described  in  detail ;  these  are  schistose 
whilst  the  serpentines  are  shattered.  L.  J.  S. 

[Leucite  Rocks  in  Wyoming.]  By  Whitman  Cross  {Amer.  J. 
Sci.,  1897,  [iv],  4,  115 — 141). — It  was  in  the  Leucite  Hills,  in  south- 
western Wyoming,  that  leucite  was  first  discovered  in  America,  in  1871 ; 
here  there  is  a  lava  flow  of  leucite  rock,  of  which  two  new  types  are  dis- 
tinguished and  named  wyomingite  and  ordenite. 

Wyomingite  is  a  compact,  reddish-grey  rock  with  a  marked  schistose 
structure  owing  to  the  parallel  arrangement  of  small,  reddish  flakes  of 
mica,  this  being  the  only  mineral  visible  in  hard  specimens.  Under  the 
microscope,  it  is  seen  to  consist  of  phlogopite  flakes  in  a  ground-mass  of 
small  leucite  crystals  and  diopside  microlites ;  apatite,  biotite,  and 
residual  glass  are  also  present  in  small  amount.  From  analysis  I,  the 
mineralogical  composition  is  calculated  as 

Free  silica.  Leucite.    Noselite.  Diopside.  Phlogopite.  Accessories. 
18-7         26-1         8-7         18-8         19-9  7-8 

The  presence  of  so  large  an  excess  of  silica  is  difl&cult  to  explain,  since 
there  is  no  quartz,  &c.,  to  be  seen  in  the  thin  sections. 

Ordenite  (anal.  II)  has,  with  the  exception  of  a  vesicular  structure 
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the  same  outward  appearance  as  wyomingite ;  here  leucite  and  sanidine 
predominate  as  compared  with  phlogopite,  diopside,  and  a  peculiar 
amphibole  ;  apatite  and  biotite  are  also  present  in  small  amount, 

Madupite  (anal.  III)  is  the  name  given  to  a  rock,  probably  a  lava, 
from  Pilot  Butte,  15  miles  east  of  the  Leucite  Hills ;  it  is  a  dull,  felsi tic- 
looking  rock  with  numerous  reddish  specks  of  phlogopite.  Under  the 
microscope  are  seen  diopside,  phlogopite,  and  probably  perofskite  in  a 
brownish,  glassy  base.  As  calculated  from  the  analysis,  this  base  has 
the  composition  of  leucite. 

Phlogopite  from  wyomingite  gave  analysis  IV,  and  V  is  of  diop- 
side from  wyomingite  and  madupite.  The  rock  analyses  (I — III)  by 
W.  F.  Hillebrand  are  interesting,  on  account  of  the  large  number  of 
determined  constituents.  In  connection  with  these  rocks,  the  classifica- 
tion of  leucite  rocks  is  discussed. 

SiOj,   TiO,,  Zr03,AljO,.(Ce,Di)jO,.CrjO,.FejO,.  FeO.  MnO.    CaO.  SrO.  BaO, 

I,  50-23     2-27     —     11-22        0-03        010     8-34     1*84  0*05     599  024  123 

II.  64-17     2-67  0-22   1016          —          005     334     065  006     4-19  018  059 

III,  42-66   •1-64     —      9-14         Oil         007     513     107  0*12  1286  OSS  089 

IV.  42-56     209     —     1218          —           073     2-78     090  —      020     —  1-00 
V.  60-86     8-03*  —      nil            —            —       119     182  003  2382    —  — 

HjO    H,0 

'    "                                                (at    (above  Total  (less 

MgO.  K,0.    Na,0.  Li,0.    110')  110°).  FjOa.  SO,.    CI.      P.     CO,.  0  for  F).   Sp.gr. 

I.     7-09    9-81     1-37    trace    093     1-72    1-89  074   003  050    —      10040      2-779 

II.     6-62  11-91     1-21       „       0-52     1-01     1-59  0-16   0-06   0-86  0-49     10004       2*699 

III.  10-89     7-99     0-90       ,,       204     2-18     1-52     0-58   008   0*47     —        9991       2857 

>-  -» 

IV,  22-40  10-70     0-44       „  2-36  0-06       —      —     2-46    —        99-77  — 

V,  17-42    0-42    0-76       —  0-31  —        _      _     _      —        99-I6      3-290 

•  TiOj  +  PjOs.     II  contains  a  trace  of  nickel. 

Nitre  (anal.  VI,  by  L.  G,  Eakins)  and  nitratine  (anal,  VII)  occur  as 
crusts  in  exposed  cavities  in  these  rocks.  These  minerals  are  possibly 
of  volcanic  origin,  as  is  sal  ammoniac  at  Vesuvius. 


K»0. 

VI.  44-91 

VII.     4-97 

NajO. 
82-09 

NoO, 
[calcd.]. 
[51-49] 
[61-58] 

CaO. 
1-09 
0-24 

SOg. 
1-59 
0-33 

H,0. 

0-63 
0-68 

NaCl. 

0-16 

trace 

Total. 
99-87 
99-89 

L.  J.  S. 

Mineral  Water  from  Buda.  By  Ludwig  Ilosvay  de  Naoy  Ilgsva 
{Fdldtani  Kozl&ny,  1896,  26,  293— 300).— Water  from  the  Mathias 
Hunyady  spring,  No.  Ill,  near  Buda,  in  Hungary,  gave  the  following 
results  on  analysis.  It  is  colourless,  and  has  a  slight  alkaline  reaction 
and  a  bitter  taste.  Sp.  gr.  1-03295  at  20°.  In  parts  per  1000  :  SiOg, 
0-0109;  FegO^AlaO,,  traces;  Mg,  3-0033;  Na,  53993;  K,  0-3511  ; 
Ca,  0-4136;  SO4,  22-3805;  CI,  1-3119;  HCO3,  06846  =  335552 ;  free 
CO2,  0-0335.  This  is  compared  with  other  bitter  waters  from  the 
neighbourhood  of  Buda ;  those  nearer  the  town  contain  more  chlorine. 

L.  J.  S. 
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Physiological   Chemistry. 


Length  of  Time  during  which  Pood  remains  in  the  Digestive 
Apparatus  of  Rabbits.  By  Hugo  Weiske  {Landw.  Versuchs-Stat., 
1897,  48,  375 — 379). — Six  rabbits  of  the  same  litter,  about  four  months 
old,  received,  for  12  days,  60  grams  of  air-dried  oats  ;  they  were  then 
fed  on  hay  ad  libitum,  killed  at  different  intervals,  and  the  contents  of 
their  stomachs  examined.  The  first  was  killed  3  hours  after  feeding 
with  hay  commenced,  the  second  6  hours,  the  third,  fourth,  fifth  and 
sixth,  9,  12,  24  and  48  hours  respectively  after  the  commencement  of 
hay  feeding.  The  results  showed  that,  under  the  conditions  of  the  ex- 
periment, the  grain  was  sufficiently  digested  in  about  two  days  to  enable 
the  excrement  to  be  collected  for  the  purpose  of  feeding  experiments  on 
the  utilisation  of  foods.  N.  H.  J.  M. 

Effect  of  Increasing  Amounts  of  Fat  in  Food  on  the  Utilisa- 
tion of  the  Food  Constituents.  By  A.  Wicke  and  Hugo  Weiske 
Landw.  Versuchs-Stat.,  1897,  48,  390  —  400). — Two  sheep  were  fed  for 
24  days  as  follows.  No.  1  received  during  the  whole  period  1  kilogram 
of  hay  and  0-25  kilogram  of  linseed  cake  per  day,  whilst  No.  2  received 
0'75  and  0'2  kilogram  of  hay  and  cake  respectively.  For  the  first  week 
no  other  food  was  given,  but  during  the  second,  third,  and  fourth  periods 
of  the  experiment,  No.  1  had  60,  120,  and  180  grams  of  olive  oil,  and 
No.  2,  50,  100,  and  150  grams  of  olive  oil  per  day.  The  results  are 
given  in  tables  showing  the  amounts  of  dry  matter,  proteid,  fat,  crude 
fibre,  &c.,  in  the  food  and  in  the  fseces,  and  the  amounts  (actual  and 
per  cent.)  digested. 

Even  in  the  fourth  period,  when  the  amount  of  oil  given  was  very 
large,  the  oil  was  mostly  digested  and  resorbed ;  and  the  digestibility 
of  the  fat  of  the  food,  and  also,  but  to  a  less  extent,  the  dry 
matter  of  the  food,  was  increased.  The  digestibility  of  the  proteids 
remained  about  the  same,  whilst  the  digestibility  of  the  crude  fibre 
was  increased,  and  that  of  the  nitrogen-free  extract  substances 
diminished,  under  the  influence  of  oil.  On  the  whole,  however,  the 
results  showed  that  large  amounts  of  oil  have  no  great  effect  on  the 
digestibility  and  resorption  of  food  constituents.  N.  H,  J.  M. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Alcoholic  Fermentation  without  Yeast  Cells.  By  Eduard 
BucHNER  and  Kudolp  Rapp  {Ber.,  1897,  30,  2668—2678.  Compare 
Abstr.,  1897,  ii,  380). — The  authors  are  convinced  that  the  yeast  ex- 
tract described  in  previous  papers  does  not  owe  its  fermentative  pro- 
pei'ties  to  micro-organisms,  because  passage  through  a  Chamberland filter, 
which  arrests  bacteria,  does  not  impair  its  activity.     Moreover,  it  is 
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found  that  a  specimen  of  the  extract,  which  time  has  rendered  power- 
less to  ferment,  acquires  but  feeble  activity  when  treated  with  1  gram 
of  living  yeast,  and  becomes  quite  inactive  if  potassium  araenite  is  also 
added,  whereas  a  freshly  prepared  extract  rapidly  induces  fermentation. 
If  the  fermentative  capacity  of  the  yeast  extract  is  due  to  micro- 
organisms, it  would  be  expected  that  the  activity  of  the  liquid  wouKl 
increase  with  lapse  of  time,  owing  to  the  reproduction  of  the  agentK  ; 
very  rapid  deterioration  occurs,  however,  when  the  extract  is  kept  for 
2  days,  when  it  loses  the  fermentative  property.  Zymase  is  not  pro- 
duced by  quiescent  yeast ;  a  specimen  of  fresh  yeast  which  yields  an 
active  extract  when  submitted  at  once  to  pressure,  gives  rise  to  an  in- 
active liquid  if  pressed  after  an  interval  of  3  days.  This  circumstance 
probably  affords  an  explanation  of  the  previously  observed  fact  that 
specimens  of  yeast  from  some  breweries  failed  to  yield  an  extract  con- 
taining zymase. 

The  paper  contains  a  description  of  the  method  by  which  the  yeast 
extract  is  mo8t  conveniently  obtained,  and  further  observations  have 
been  made  regarding  the  nature  of  its  active  enzyme,  zymase.  Its  be- 
haviour towards  hydrocyanic  acid  resembles  that  of  other  enzymes, 
this  agent  checking  the  fermentative  activity  of  zymase,  and  also  des- 
troying the  power  of  the  original  yeast  extract  to  cause  efferveaoenoe 
when  mixed  with  hydrogen  peroxide. 

Applying  Meissl's  method  of  determining  the  fermentative  power  of 
yeast,  the  authors  have  studied  the  fermentative  power  of  yeast  extract 
under  various  conditions ;  tables  have  been  compiled  which  embody  the 
resultriof  their  experiments  on  the  influence  of  temperature,  antiseptics, 
time,  and  the  concentration  of  the  sugar  solution  employed.  Yeast 
extracts  from  different  sources  have  been  also  compared. 

M.  O.  F. 

Oxidising  Ferments  (Oxydases).  By  Gabriel  Bebtrand  {Ann. 
Agr&n.,  1897,  23,  285—399.  Compare  Abstr.,  1896,  i,  534  ;  ii,  61  and 
571  ;  1897,  ii,  117,  338,  493;  this  vol.,  i,  53).— It  wa.s  previou.sly 
observed  that  the  ash  of  laccase  contains  manganese.  It  i»  now  shown 
that  the  activity  of  the  laccase  varies  with  the  amount  of  manganese 
present.  Three  samples  (each  0*2  gram)  which,  in  presence  of  50  c.c. 
of  2  per  cent,  quinol  solution,  absorbed  in  1 J  hours  191,  155,  and 
106  c.c.  of  oxygen,  contained  respectively  0159,  0*126,  and  0098  per 
cent,  of  manganese. 

It  was  not  found  possible  to  remove  the  manganese  from  prepara- 
tions of  laccase,  but  by  altering  the  mode  of  preparation  the  author 
was  able  to  obtain  a  sample  almost  free  from  manganese.  This  sample, 
with  quinol,  absorbed  only  about  0*3  c.c.  of  oxygen,  whilst  the  addition 
of  manganese  sulphate  (Mn  =  0001  gram)  induced  an  absorption  of 
43  c.c.  of  oxygen.  Other  sulphates  (iron,  aluminium,  cerium,  zinc, 
copper,  calcium,  magnesium,  and  potassium)  had  no  effect. 

Direct  experiments  with  a  number  of  manganese  salts  showed  that 
they  all  had  the  property  of  fixing  free  oxygen  in  presence  of  quinol, 
although  in  very  different  degrees.  Solutions  were  prepared  contain- 
ing quinol  1  per  cent.,  and  manganese  01  per  cent.  The  solutions 
(100  c.c.)  contained  in  250  c.c.  flasks  werejkept  in  agitation  for  a  time, 
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and  the  amount  of  oxygen  absorbed  ascertained.     The  following  num- 
bers show  the  amounts  of  gas  absorbed  by  each  salt : 

Nitrate.  Sulphate.  Chloride.  Formate.  ■  Benzoate. 

1-5  1-6  1-8  7-4  15-3 

Acetate.  Salicylate.  Lactate.  Gluconate.  Succinate. 

15-7  16-3  17-6  21-6  22-1 

In  some  cases,  a  crystalline  precipitate  (quinhydrone)  separated  :  with 
the  gluconate  in  2  hours,  but  much  later  with  the  salicylate. 

N.  H.  J.  M. 

Vegetation  with  and  without  Argon.  By  Th.  Schloesing,  jun. 
{Compt.  rend.,  1897, 125,  719 — 722). — Oats  and  feather-grass  {Houque 
laineuse)  respectively  were  grown  in  confined  volumes  of  ordinary  air 
and  air  deprived  of  argon,  the  ratio  COg/Og  being  determined  in  each 
case,  and  the  general  appearance,  behaviour,  &c.,  of  the  plants  observed. 
The  conclusion  drawn  from  the  experiment  is  that  argon  has  no  appre- 
ciable influence  on  vegetation.  C.  H.  B. 

Researches  on  Germination.  By  F.  Victoe  Jodin  {Ann.  Agron., 
1897,  23,  433—471.  Compare  Giglioli,  Abstr.,  1897,  ii,  423).— Peas, 
kept  under  ordinary  conditions,  retain  irqm.  0*1  to  0'3  gram  of  water 
per  gram  of  dry  matter,  an  amount  which  is  sufficient  to  determine 
gradual  changes  which  finally  result  in  loss  of  germinating  power. 

Peas  (3  "452  grams)  kept  in  air  over  mercury  and  exposed  to  light, 
in  4:^  years  absorbed  2*4  c.c.  of  oxygen,  and  produced  1  "8  c.c.  of  carbonic 
anhydride  ;  the  peas  no  longer  germinated.  In  absence  of  light,  there 
was  no  action  during  the  same  period,  and  the  seeds  germinated 
normally.  Of  nine  peas  which  were  kept  immersed  in  mercury  for  over  10 
years,  two  germinated  almost  normally ;  two  others  germinated,  but  not 
satisfactorily,  whilst  the  remaining  five  failed  to  germinate  completely. 

A  number  of  peas,  weighing  3*694  grams,  were  kept  in  air  satui^ated 
with  water  at  20 — 23°.  In  10  days,  the  weight  of  the  seeds  increased 
to  5*602  grams,  but  there  was  no  germination.  Thirteen  days  later, 
the  weight  increased  to  6*143  grams,  and  15  peas  germinated,  whilst 
six  did  not.  No  more  of  the  peas  germinated,  and  the  weight,  37  days 
after  the  commencement  of  the  experiment,  was  5*650  grams.  The 
results  show  that  the  minimum  of  hydration  at  which  germination 
takes  place  is  about  0*9  per  grain  of  seed. 

In  the  next  experiments,  sterilised  peas  were  kept  under  glass  shades 
closed  with  mercury,  and  the  composition  of  the  air  ascertained  from 
time  to  time.  A  few  c.c.  of  sterilised  water  was  present,  to  enable  germi- 
nation to  take  place.  Similar  experiments  were  made  with  peas  with 
insufficient  moisture  for  gei'mination  (hydration  =  0*331  to  0*737). 
The  results  (which  are  given  in  detail  in  tables)  sh9w  that  the  peas 
which  could  not  germinate,  owing  to  the  amount  of  water  present 
being  insufficient,  showed  a  respiratoi-y  activity,  apparently  similar  to, 
and  sometimes  exceeding,  that  of  the  peas  which  germinated. 

With  regard  to  the  effect  of  an  excess  of  carbonic  anhydride  on 
germination,  peas  and  cress  did  not  germinate  when  kept  in  an  atmos- 
phere of  C02  =  58*3,  02  =  26*6,  and  N2=15*l  per  cent.  After  b^ing 
17  days  in  this  atmosphere,  all  the  peas  were  killed,  but  most  of  the 
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cress  germinated  when  surrounded  with  ordinary  air.  Peas,  however 
germinate  in  presence  of  7  per  cent,  of  carbonic  anhydride,  and  pro- 
duced, in  13  per  cent,  of  the  gas,  rootlets  2 — 3  mm.  long;  in  presence 
of  50  per  cent,  of  carbonic  anhydride,  peas  rapidly  lose  the  power  of 
germinating,  although  they  absorb  oxygen  and  give  off  carbonic 
anhydride. 

The  first  stages  of  germination,  resulting  in  the  production  of  a 
rootlet  2 — 3  times  the  diameter  of  the  pea,  can  take  place  without  the 
intervention  of  an  appreciable  amount  of  oxygen.  Subsequently, 
oxygen  is  necessary  ;  the  oxygen  must  be  in  the  uncombined  state,  and 
is  not  available  either  in  the  form  of  nitrates  or  of  hydrogen  peroxide. 
The  reduction  of  nitrates,  during  germination,  observed  by  Boussingault 
was,  no  doubt,  due  to  the  action  of  microbes  {Agronomic,  7,  1 30.  Com- 
pare also  Godlewski,  Abstr.,  1897,  ii,  583).  N.  H.  J.  M. 

Influence  of  Arsenic  on  Oermination.  By  Benot  Jonsson 
(Ann.  Agron.y  1897,  23,  491  ;  from  Konigl.  Landt.  Akad.  Bandl., 
1896,  36,  95). — Lyttkens  considers  that  the  arsenic  present  in  super- 
phosphates may  sometimes  explain  the  bad  effects  occasionally  observed. 
Arsenic  acid  is  injurious  to  germination,  and  arsenious  acid  is  much 
more  injurious  than  arsenic  acid.  The  author's  experiments  gave 
discordant  results.  In  some  cases  arsenic  acid  was  favourable  to 
germination,  but  this  is  attributed  to  its  destructive  action  on  the 
microbes  present  on  the  surface  of  the  seeds.  N.  H.  J.  M. 

Mean  Molecular  Weight  of  the  Soluble  Matter  in  Qermi- 
nating  Grain.  By  LfeoN  Maquenne  {Cotnpt.  rend.,  1897,  126, 
576 — 579). — The  grain  was  allowed  to  germinate  in  presence  of  dis- 
tilled water  for  a  definite  time,  and  was  then  crushed  and  pressed,  the 
freezing  point  of  the  liquid  and  the  quantity  of  dissolved  solid  matter 
in  it  being  determined  either  with  or  without  previous  dilution  with 
water  as  the  case  might  require.  From  the  data  thus  obtained,  the 
mean  molecular  weight  of  the  dissolved  matter  was  calculated.  In 
the  case  of  rye,  after  germinating  eight  days,  it  was  445  ;  after  twelve 
days,  203 ;  and  after  thirty  days,  167  :  in  the  case  of  peas,  after  eight 
days,  306  ;  after  fifteen  days,  1 99,  and  after  forty  days,  112:  in  the  case 
of  white  lupin,  after  fifteen  days,  239  ;  after  twenty-two  days,  226  ;  and 
after  forty  days,  137.  Although  the  molecular  weights  differ  widely 
in  the  case  of  different  plants,  it  is  clear  that,  for  the  same  species,  the 
mean  molecular  weight  of  the  soluble  matters  diminishes  as  germina- 
tion proceeds.  It  would  follow  that  the  transformation  of  the  reserve 
matter  in  the  seed  does  not  consist,  as  is  generally  supposed,  simply  of 
a  conversion  of  amylaceous  substances  into  sugars,  and  of  proteids  into 
simple  amides.  Glucose  and  asparagine  are  probably  the  ultimate 
terms  of  the  transformation,  but  their  formation  is  preceded  by  that 
of  soluble  intermediate  products.  In  the  cases  of  peas  and  lupins,  for 
example,  no  glucose  can  be  detected  in  the  soluble  products  after 
eight  days  germination. 

Similar  determinations  of  the  mean  molecular  weight  of  dissolved 
substances  in  the  juice  of  different  parts  of  green  wheat  soon  after 
flowering  gave  the  following  results.  Near  the  root,  176  ;  middle  of 
plant,  194;  near  the  ear,  215.     The  molecular  weight  of  the  soluble 
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matter  therefore  increases  as  it  ascends  the  plant,  and  gradually  ap- 
proaches the  point  where  it  will  ultimately  be  stored  up  in  the  seed, 
Experiments  showed  that  the  osmotic  pressure  was  practically  the 
same  in  all  parts  of  the  plant.  C.  H.  B. 

Substitution  of  Arsenic  Acid  for  Phosphoric  Acid  in  the 
Nutrition  of  Plants.  By  Julius  Stoklasa  {Ann.  Agron.,  1897,  23, 
471 — 477). — Oats  were  grown  in  nutritive  solutions  (1),  without 
phosphorus  or  arsenic,  (2),  with  phosphoric  acid  (0*00142  per  cent.) 
and  arsenic  acid  (as  sodium  salt,  0-0023  per  cent.),  (3),  with  phosphoric 
acid  (0*0142  per  cent.),  and  (4),  with  arsenic  acid  (0-0023  per  cent.) 
but  without  phosphoric  acid .     The  following  results  were  obtained  : 


Average  length 

Dry  produce 

Number 

Lecithin 

Furfuralde- 
hyde 

r 

roots.        stems. 

roots.       stems,  &c. 

seeds. 

of  seeds. 

in  leaves. 

in  leaves. 

cm.           cm. 

grams.       grams. 

grams. 

per  cent. 

per  cent. 

1.     9-3     36-2 

0-63          2-96 

— 

— 

0-38 

8-11 

2.  33-2     95-4 

4-6       13-65 

6-85 

347 

1-46 

8-43 

3.  35-6     96-7 

4-8       14-38 

7-32 

368 

1-35 

8-09 

4.  18-5     49-3       1-02 


4-84         —  — 


0-41 


10-27 


The  plants  of  series  4  (with  arsenic)  developed  better  than  those  of 
series  1 ,  but  the  flowers  soon  dried  up  and  the  leaves  were  bluish-green. 
In  presence  of  phosphoric  acid,  arsenic  acid  had  no  injurious  effect. 

It  was  previously  shown  that  chlorophyll  formation  (and  consequently 
assimilation  of  carbon)  depends  on  the  presence  of  lecithin,  a 
compound  containing  phosphorus,  produced  by  the  interaction  of 
glycerophosphoric  acid,  choline,  and  chlorophyllanic  acid.  In  these  ex- 
periments, the  leaves  produced  under  the  influence  of  arsenic  acid 
contained  only  about  the  same  amount  of  lecithin  as  in  series  1.  On 
further  examining  the  leaves,  it  was  found  that  those  of  series  1,  2,  and 
3  contained  chlorophyll  grains,  often  accompanied  with  starch,  whilst 
those  of  series  4  contained  chlorophyll  grains  but  no  starch.  In 
absence  of  phosphorus  and  arsenic,  the  leaves  were  yellow.  Furfuroids 
were  produced  in  largest  quantity  under  the  influence  of  arsenic  acid 
alone  (they  were  determined  as  furfuraldehyde.  See  table).  In 
favouring  the  formation  of  furfuroids,  arsenic  acid  increases  the 
development  of  assimilating  organs. 

Whilst  0-02  per  cent,  of  arsenic  acid  is  injurious  to  vegetation,  as 
little  as  0-0002  per  cent,  of  arsenious  acid  is  suflicient  to  destroy  plants. 

N.  H.  J.  M. 

Transformation  of  Sugars  into  Oil  in  the  Olive.  By  C.  Gebber 
{Compt.  rend.,  1897,  125,  658— 661).— The  respiratory  quotient  CO2/O2 
for  olives  is  less  than  unity  when  they  are  young,  and  when,  as  Luca 
has  shown  (Compt.  rend.,  1861  and  1862),  they  contain  a  high  propor- 
tion of  mannitol  and  a  very  low  proportion  of  oil.  It  becomes  greater 
than  unity  when  they  are  large  and  when  they  change  to  violet-red, 
and  at  this  period  Luca  found  that  the  proportion  of  mannitol 
diminishes,  whilst  that  of  oil  increases.  Since  the  olives  contain 
neither  citric,  tartaric,  nor  malic  acid,  and  no  alcoholic  fermentation 
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goes  on  in  the  fruit,  it  follows  that  the  excess  of  the  respiration 
quotient  above  unity  indicates  that  the  oil  is  being  formed  at  the 
expense  of  the  mannitol.  C.  H.  B. 

Quantity  of  Pentosans  and  other  Carbohydrates  in  Peat. 
By  H.  VON  Feilitzkn  and  Bernhard  Tollens  {Ber.,  1897,  30, 
2571 — 2576). — The  formation  of  furfuraldehyde  from  vegetable  matter 
on  distillation  with  hydrochloric  acid  cannot  be  taken  as  a  certain 
indication  of  the  presence  of  pentosans,  since  other  substances  such  as 
glycuronic  acid,  Sic,  yield  it  under  the  same  conditions. 

The  quantity  of  pentosans  present  in  the  peat  was  determined  by  the 
Kriiger-ToUens  method,  the  largest  quantity  being  found  in  the  upper 
layers,  and  decreasing  with  the  depth,  the  amount  being  roughly  inversely 
proportional  to  the  carbon  present.  The  quantity  of  cellulose  also 
decreases  with  the  depth,  the  amount  present  in  a  sample  of  Spluiynum 
cuspidatufn  at  the  surface  being  21*11  per  cent.,  at  20 — 100  cm.  deep, 
— 15'20  per  cent.,  and  at  100 — 200  cm.  deep,  -  687  per  cent. 

On  hydrolysing  the  peat,  mannose,  galactose,  levulose,  and  pentoses 
were  detected  in  the  product.  J.  F.  T. 

Fermentation  of  Peat.  By  H.  von  Fkilitzen  and  Bernhard 
Tollens  {lier.,  1897,  30,  2577 — 2581). — Experiments  were  carried  out 
with  the  object  of  obtaining  alcohol  from  peat  by  hydrolysing  with 
sulphuric  acid  and  fermenting  the  glucoses  thus  formed  with  yeast. 
The  following  table  shows  the  results  obtained. 

Sugar  before  Pent- 
fermentation,    oses. 

Speckener  Moor  I.  (20— 100  cm.) 2787        1449 

II.  (100— 200  cm.)   ...  22-71         1108 
III.  (200— 800  cm.)    ...11-22  6-67 

The  upper,  least  decomposed,  peat  layers  yield,  therefore,  more  alcohol 
than  the  lower  dark  coloured  layers  rich  in  carbon.  J.  F.  T. 

Composition  of  Oats.  By  Balland  (Compt.  rend.,  1897, 
125,  579—581.  Compare  Abstr.,  1896,  ii,  64).— There  is  no 
relation  between  the  mean  weight  of  the  grains,  the  weight  of  grains 
per  hectolitre,  and  the  colour  of  the  oats,  nor  between  these  factors 
and  the  proportion  of  cellulose,  fat,  and  inorganic  matter  in  the  oats. 
As  a  rule,  however,  in  the  case  of  Russian  oats,  the  white  contain  a 
higher  proportion  of  nitrogen  than  the  black.  There  are  also  no 
definite  relations  between  the  weights  of  the  ash  (inorganic  matter), 
cellulose,  fat,  and  nitrogen,  except  that  in  the  same  species  a  maximum 
of  cellulose  always  coincides  with  a  reduced  proportion  of  nitrogen. 
There  are  no  general  relations  between  the  weight  of  the  kernel  or  of 
the  husk  and  the  mean  weight  of  the  grains  or  the  weight  of  grain 
per  hectolitre ;  white  oats  often  give  less  kernel  than  black  oats,  but 
the  contrary  is  the  case  with  Russian  oats.  The  ratio  of  kernel  to  husk 
varies  greatly  in  different  localities ;  in  hot  climates,  the  proportion  of 
husk  is  always  high,  although  its  composition  is  the  same  as  in  temperate 
climates,  whereas  the  proportion  of  nitrogen  in  the  kernel  is  much 
higher  in  hot  climates  than  in  temperate.  Algerian  oats  contain  as 
much  or  more  nitrogen    than    the   best   oats   from   some    European 
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Alcohol 

Alcohol 

able. 

theory. 

found. 

18-88 

6-84 

6-79 

11-68 

5-94 

6-46 

4-55 

2-33 

1-48 
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localities,  although  they  contain  a  considerably  higher  proportion  of 
husk.  For  oats  of  the  same  species,  the  nutritive  value  increases  with 
the  weight  of  the  kernel.  The  composition  of  an  alcoholic  extract 
of  oats  varies  greatly  with  the  concentration  of  the  alcohol ;  with 
absolute  alcohol,  fats  only  and  no  nitrogenous  matters  are  dissolved, 
but  with  more  and  more  dilute  alcohol  the  proportion  of  nitrogenous 
matter  dissolved  increases.  No  alkaloid  is  present,  and  the  irritant 
properties  observed  by  Sanson  (Abstr.,  1884,  914)  are  probably  due 
to  an  essential  oil  present  in  small  proportion.  The  high  proportion 
of  fat  in  oats,  combined  with  the  proportion  of  nitrogenous  matter  and 
phosphates,  makes  them  a  more  complete  food  for  men  and  animals 
than  either  wheat,  barley,  or  rye. 

Whole  oats  can  be  kept  for  several  years  without  any  appreciable 
change  in  their  composition,  but  when  they  are  crushed  changes  take 
place,  the  acidity  rises  rapidly,  and  the  fats  undergo  alteration.  The 
composition  of  oats  varies  greatly  according  to  latitude  and  climate ; 
even  with  the  same  species  in  the  same  district  the  composition  varies 
with  the  season.  Analyses  of  a  thousand  varieties  of  oats  grown  or 
imported  into  France  in  the  years  1893 — 1897  show  that  the  variations 
are  of  the  following  order  : — Water,  9*80  to  17*00  ;  nitrogenous  matter, 
7-10  to  14*13  ;  fats,  2*89  to  682  ;  sugars  and  starches,  66*95  to  64*32  ; 
cellulose,  7*02  to  12*24;  ash,  1*88  to  6*90  per  cent.  Weight  of  the 
kernel,  61*00  to  79*50;  and  weight  of  the  husk,  20*50  to  39*00  per 
cent.     Mean  weight  of  100  grains,  1*80  to  4*32  grams.  C.  H.  B. 

Composition  of  the  Seeds  and  Etiolated  Seedlings  of 
Lupinus  angustifolius,  L.  By  M.  Merlis  {Landw.  Versuchs-Stat., 
1897,  48,  419 — 454). — The  following  summary  shows  the  amounts  of 
the  different  constituents,  (1),  in  100  parts  of  the  dry  seeds  freed  from 
husks;  (2)  in  the  corresponding  amount  (72*212  parts)  of  dry  etiolated 
plants,  15  days  old;  and  (3)  the  loss  or  gain. 


Insol- 

Nuclein, 

Glyce- 

Choles- 

CeUu- 

N-free 

N. 

Proteids. 

&o. 

Lupeose. 

rides. 

Lecithin. 

terol. 

lose. 

extract. 

6*61 

36*18 

0*88 

11*34 

7*48 

2*20 

0*20 

1*58 

27*89 

6*56 

7*63 

1*53 

0 

1*62 

1*14 

0*46 

8*44 

11*77 

0*05 

-28*55 

+  0*65 

-11*34 

-5*86 

-1*06 

+  0*26 

+  6*86 

-16*12 

Aspara- 
gine. 
0 

18*17 
+  18*17 


Under  nuclein,  &c.,  indigestible  nitrogenous  substances  are  included, 
and  under  glycerides,  free  fatty  acids.  The  amounts  of  ash  were 
(1)  3*51,  (2)  3*83,  and  (3)  +0*32  parts.  The  seeds  contained,  besides 
the  above,  0*31  per  cent,  of  alkaloids. 

The  etiolated  seedlings  were  found  to  contain  leucine,  amidovaleric 
acid,  and  choline,  Arginine  was  not  present  unless  in  traces.  Phenyl- 
a-amidopropionic  acid  was  probably  present  in  very  small  amounts. 

The  results  show,  in  the  first  place,  that  the  total  nitrogen  of  the 
seeds  and  of  the  seedlings  is  practically  the  same,  and  that  germina- 
tion is  not  accompanied  with  loss  of  nitrogen.  The  proteids  break  up, 
yielding  asparagine,  amido-acids,  and  basses.  The  carbohydrates  of  the 
seeds  diminished  considerably,  the  lupeose  (y8-galactan)  disappearing 
completely  after  8 — 9  days,  whilst  there  was  a  great  increase  of  cellu- 
lose.    The  increase  in  ash  may  be  due  to  the  action  of  water  on  tlie 
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glass,  or  to  the  production  of  sulphates  in  the  breaking  up^of  the 
proteids. 

In  order  to  ascertain  to  what  extent  the  constituents  of  the 
cotyledons  are  utilised  during  the  development  of  seedlings,  the 
amounts  of  the  different  seeds  freed  from  husks  were  compared 
with  the  amounts  in  the  cotyledons  of  seedlings  2^  weeks  old.  The 
following  are  the  amounts  (in  grams)  in  (1)  1000  seeds  (dry  matter 
=  102-0  grams),  and  (2)  2000  cotyledons  (dry  matter  =  21-59  grams). 

Insol.  N-free 
N.  Proteids.     Grade  fat.      Lecithin.     Cellulose.  extract  Aah. 

1.  6-64        37-14  7-04  2.26  177  2817         3-36 

2.  1-67  1-92  0-94  0-25  2-01  3-54         119 

The  results  show  that  the  reserve  proteids,  the  fat  and  lecithin,  are 
almost  entirely  consumed  in>2^  weeks,  whilst  most  of  the  nitrogen- 
free  extract  also  disappeared. 

With  regard  to  the  decomposition  of  proteids  during  the  growth  of 
etiolated  seedlings,  the  nitrogen  in  different  forms  was  determined  at 
intervals  of  three  days.  The  following  results  show  the  amounts  in  100 
parts  of  dry  seeds  and  in  the  corresponding  amounts  of  seedlings  at 
the  different  dates. 

Nitrogen. 


Seeds 

Dry 
matter. 
100 

As 

proteids. 

6-14 

Asas- 
p«ragine, 

Inphosphotungsti 

,  acid  precipitate. 

0-42 

c      In 
difference. 

Seedlings,    3  days 
6    „ 

9608 
89-20 

5-56 
3-19 

0-49 
1-93 

0-45 
0-49 

0-11 
1-00 

9     „ 
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2-38 

3-19 

— 

— 

12    „ 

75-80 

1-93 

3-75 

— 

— 

15     „ 

72-72 

1-49 

3-85 

0-45 

0-82 

18     „ 

70-69 

1-51 

4-23 

0-43 

0-34 

The  rapid  decomposition  of  proteids  in  the  early  period  of  growth  is 
in  accordance  with  the  observations  of  Prianischnikoff  (Abstr.,  1895, 
ii,  124;  compare  E.  Schulze,  Vierteljahrschr.  naturforach.  Ges.  Ziirich, 
1894,  264).  The  increase  of  asparagine  in  the  last  period,  when  there 
was  no  corresponding  decrease  of  proteids,  would  seem  to  indicate  a 
transformation  into  asparagine  of  other  products  of  the  decomposition 
of  proteids.  This  would  lend  support  to  the  view  that  asparagine  is 
not  a  primary  product  from  proteids.  N.  H.  J.  M. 

Losses  and  Chemical  Changes  in  Vegetable  Poods  when 
kept  for  a  long  time  at  High  Temperatures.  By  Hugo  Weiskb 
(Landw.  Versudis-Stat.,  1897,  48,  379—389). — A  number,  of  glass 
jars  were  filled  with  hay  and  heated  in  a  water  oven.  Half  of  the  jars 
were  left  open,  whilst  the  other  half  were  closed  after  moistening  the 
contents  with  distilled  water.  The  hay  was  analysed  in  its  original 
condition,  and  at  intervals  of  a  month,  for  6  months.  The  dry  hay 
gradually  became  light  brown,  whilst  the  moistened  hay  soon  acquired 
a  daik  brown  colour.  There  was  a  progressive  loss  of  dry  substance 
in  both  cases,  but  much  more  with  the  damp  than  with  the  dry  hay. 
The  amounts  of  ether  extract  and  of  crude  fibre  diminished,  whilst  the 
proteids,  and  especially  the  non-nitrogenous  extract,  increased. 
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There  was,  however,  a  very  great  decrease  of  digestible  proteids ; 
whilst  the  original  hay  contained  1'21  per  cent,  of  digestible,  and 
0'76  per  cent,  of  indigestible,  nitrogen,  the  dry  hay  contained,  after  6 
months  heating,  digestible,  0*46  ;  indigestible  1*72  per  cent,,  and  the 
damp  hay,  digestible  0*25,  indigestible  2*04  per  cent.  Heating  for  4 
days  had  practically  no  effect  on  the  digestibility  of  the  proteids, 

N.  H.  J,  M. 

Action  of  Potassium  Chloride  on  the  Lime  Resources  of  the 
Soil.  By  Charles  A.  Goessmann  [Hatch  Exjyer.  Stat.  Mass.  Agric.  Coll. 
Bull.,  38,  1896,  14 — 16). — Experimental  plots  which  had  for  years 
received  potassium  chloride  yielded  crops  of  unhealthy  appearance. 
After  an  application  of  slaked  lime  (500 — 600  lbs.  per  acre),  the  suc- 
ceeding crop  was  healthy.  Analyses  of  the  drainage  from  each  plot 
at  the  end  of  the  season,  showed  the  presence  of  a  larger  amount  of  lime 
in  the  case  of  plots  which  had  received  potash  in  the  form  of  chloride, 
than  where  potassium  sulphate  had  been  applied. 

It  is  concluded  that  when  land  containing  limited  amounts  of  lime 
is  manured  with  potassium  chloride,  lime  should  be  directly  applied 
from  time  to  time.  It  is  safer  to  apply  potassium  chloride  to  deep 
soil  with  a  free  subsoil,  than  to  a  shallow  soil  with  a  compact  clay 
subsoil.  In  the  latter  case,  there  is  a  possibility  of  an  excessive  accu- 
mulation of  calcium  and  magnesium  chlorides  near  the  roots  of  the 
plants.  N.  H.  J,  M, 

Remarkable  Observation  on  Ignited  Basic  Slag-  By  Max 
ScHMOEGER  {Lanclw.  Versuchs-Stat.,  1897,  48,  413 — 418). — Basic  slag 
(5  grams)  was  fused  with  precipitated  silica  (0'6  gram)  and  the  phos- 
phoric acid  determined  in  the  product,  as  well  as  in  the  original  slag, 
and  in  the  slag  fused  without-  silica.  The  following  results  were  ob- 
tained : — 

P205. 

, " , 

Citrate-soluble 
SiO.^.  Total  per  cent, 

per  cent.  per  cent.  of  total. 

Original  slag 2'23  20-19  48*4 

Fused  with  silica 12-07  17-80  83-5 

Fused  without  silica    2-25  19-87  20'1 

The  fused  samples  were  ground  more  finely  than  the  original  slag 
before  analysis.  Whilst  fusion  without  silica  resulted  in  a  gain  in 
weight  (0-5  per  cent.),  when  fused  with  silica  the  substance  lost  about 
0-6  per  cent,  in  weight  owing  to  evolution  of  carbonic  anhydride. 

Two  other  samples  of  slag  were  ignited  with  and  without  silica. 
With  silica,  there  was,  as  before,  an  increase  in  soluble  phosphoric 
acid.  Without  silica,  there  was  also  a  distinct  increase,  instead  of  a 
decrease,  in  soluble  phosphoric  acid,  and  there  was  a  decrease  instead 
of  an  increase  in  weight.  (Compare  G.  Hoyermann,  Die  Citratloslich- 
keit  d.  Phosphorsdure  in  Thomasmehl.)  N.  H.  J.  M. 
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Analytical   Chemistry. 


Pour  New  Methods  of  Measuring  Gases.  By  Otto  Bleier 
{Ber.,  1897,  30,  2753 — 2759). — A  new  compensation  method  is  first 
described,  in  which  it  is  not  the  standard  gas,  but  the  gas  under 
examination,  that  is  kept  constant  in  volume,  or  is  adjusted  to  a 
known  fraction  of  its  original  volume.  The  apparatus  in  the  figure, 
which  is  designed  for  the  analysis  of  ordinary  air,  is  surrounded  by  a 
water-jacket.  A  is  filled  with  the  gas  to  be  examined  and  holds  100  c.c. 
down  to  the  mark  a,  79'5  c.c.  down  to  the  mark  h.  B  contains  the 
standard  volume  of  air;  it  holds  100  c.c.  down  to  c,  and  the  space 
between  c  and  d  contains  1  c.c.  and  is  gradu- 
ated in  O'Ol  c.c.  Both  .vessels  having  been 
filhed,  to  a  and  c  respectively,  at  the  atmo- 
spheric pressure,  their  upper  extremities  are 
connected  by  means  of  the  capillary  tube 
shown  in  the  figure  ;  there  is  a  drop  of  liquid 
in  the  centre  of  this,  which  drop  will  remain 
in  the  centre  if  the  two  stop-cocks  (Aj  and  /tj) 
be  opened.  After  absorption  of  the  carbonic 
anhydride,  the  liquid  is  brought  to  its  original 
levels  (a  and  c)  in  A  and  B,  and  the  two  stop- 
cocks are  opened.  There  is  now  a  slightly 
diminished  pressure  in  A,  owing  to  the  absorp- 
tion that  has  taken  place,  and  consequently 
the  drop  of  liquid  moves  towards  A ;  the 
liquid  in  c,  d  is  lowered  until  the  drop  comes 
back  to  its  original  position.  If  the  volume 
from  c  to  the  point  to  which  it  has  been 
lowered  is  0*15  c.c,  then  the  percentage  of 

carbonic  anhydride  is  0*15  x  ____.  The  oxy- 
gen is  now  absorbed,  and  the  same  process 
is  again  gone  through,  except  that  the  liquid 
in  A  is  brought  to  the  level  h  instead  of  a 
(a6  =  20*5  c.c).  Supposing  the  final  level  in 
cd  to  be  0"53  c.c,  then  the  percentage  of 
79-5 


oxygen  is  20-5  +  0*53  x 
the   measurements   are 


The  advantage  of  this  method  is  that 


luO-53* 

made  with  great  accuracy,  and,  further,  all 
undei-  approximately  the  same  pressure,  so  that  the  use  of  water  is 
permissible.  A  special  apparatus  is  required,  however,  for  the  analysis 
of  any  particular  gas,  as  measurements  can  only  be  made  in  the 
neighbourhood  of  those  percentages  with  which  the  fixed  marks  on  A 
correspond. 

The  apparatus  figured  can  also  be  used  for  compensation  measure- 
ments in  the  ordinary  way,  the  gas  under  examination  being  the  one 
of  which  the  volume  is  accurately  measured.     This  gas  is  then  con- 
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ijained  in  B  "which  it  fills  to  d,  the  volume  down  to  this  point  being 
now  100  c.c. ;  A  now  contains  the  standard  volume  of  air,  and  is  filled 
only  to  h  under  atmospheric  pressure.  After  absorption  of  carbonic 
anhydride,  the  percentage  absorbed  is  measured  by  the  rise  in  d,  c,  when 
the  drop  of  liquid  has  been  adjusted  to  its  initial  position  in  the 
capillary  tube.  In  measuring  the  oxygen  absorbed,  the  level  in  A 
must  be  brought  to  a.  A  combination  of  the  two  methods  may  also 
be  adopted,  both  pipettes  being  graduated  below ;  the  second  method 
is  used  first,  as  far  as  the  apparatus  allows,  and  then  the  first  method. 

An  arrangement  is  next  described  which  permits  of  measurements 
of  volume  by  means  of  pressure  readings.  The  pipette,  which  is  en- 
closed in  a  water-jacket,  consists  of  5  bulbs,  each  approximately  of 
20  c.c,  on  the  narrow  connecting-tubes  of  which  marks  are  placed,  one 
between  each  pair  of  bulbs ;  the  volume  of  the  pipette  down  to  each 
of  these  marks  is  accurately  known.  In  connection  with  this  measur- 
ing pipette,  there  is  a  movable  reservoir  and  a  graduated  manometer 
tube  which  is  clamped  in  position  and  extends  about  60  cm.  above  and 
below  the  lowest  mark  of  the  pipette ;  at  the  same  levels  as  this  mark 
and  those  above  it,  marks  are  drawn  on  the  manometer.  The  gas  is 
first  compressed  to  the  lowest  mark  and  the  pressure  noted  in  the 
manometer  ;  after  the  absorption  of  one  of  the  constituents,  the  pressure 
is  again  noted,  the  volume  being  adjusted  to  the  same  mark,  or,  if  that 
is  impossible,  to  one  above  it.     This  apparatus  can  be  used  with  water. 

Lastly,  a  measuring  pipette  with  reserve  spaces  is  described.  This 
is  enclosed  in  a  water-jacket,  and  consists  of  two  parallel  vertical 
branches.  One  branch  is  a  cylindrical  tube,  graduated,  and  holding 
20  c.c.  from  the  uppermost  to  the  lowermost  graduation  ;  the  other 
consists  of  4  bulbs,  with  marks,  one  on  the  constriction  below  each 
bulb  ;  the  volume  from  the  uppermost  graduation  on  the  other  tube  to 
these  marks  is  known  accurately,  and  is  approximately  20,  40,  60,  and 
80  c.c.  The  two  branches  are  joined  in  one  piece  at  the  top  by  a  con- 
necting tube  to  which  the  glass  stop-cock  for  the  admission  of  the  gas 
is  also  fused  ;  at  their  lower  ends,  the  two  branches  are  connected  with 
a  movable  reservoir,  by  means  of  a  three-way  tube  and  india-rubber 
tubing.  In  measuring  the  gas,  the  liquid  is  first  driven  up  to  one  of 
the  marks  (whichever  is  suitable),  the  india-rubber  tubing  below  this  is 
closed  by  a  spring  clip,  and  then  the  reservoir  is  adjusted  so  that  the 
level  of  the  liquid  is  the  same  in  it  as  in  the  graduated  branch  of  the 
pipette ;  the  volume  of  the  gas  is  then  read  off.  C.  F.  B. 

Separation  and  Estimation  of  Chlorine  and  Bromine  in  a 
Mixture  of  Alkali  Salts.  By  Henri  Baubigny  and  Paul  Rivals 
(Compt.  rend.,  1897,  125,  607 — 610). — When  estimating  bromine  by 
expelling  it  from  solutions  of  bromides  by  the  combined  action  of 
cupric  sulphate  and  potassium  permanganate  (this  vol.,  ii,  90),  the 
concentration  of  the  liquid  is  an  important  factor ;  if  the  solution  is 
dilute,  a  relatively  larger  quantity  of  copper  sulphate  must  be  added  in 
order  to  ensure  complete  liberation  of  the  bromine.  Provided  that  an 
excess  of  permanganate  is  present,  the  exact  proportion  of  it  has  little 
influence  on  the  accuracy  of  the  result.  Direct  experiments  show  that 
chlorides  are  not  decomposed  under  the  conditions  specified,  provided 

VOL.  LXXIV.   ii.  10 
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the  quantity  in  100  c.c.  of  liquid  containing  15  to  16  grains  of 
crystallised  copper  sulphate  and  0*7  to  0*8  gram  of  potassium  per- 
manganate is  not  equivalent  to  more  than  the  0*250  gram  of  sodium 
chloride  ;  under  these  conditions,  however,  the  whole  of  the  bromine 
is  liberated.  The  time  required  for  complete  elimination  of  the  bromine 
is  practically  unaffected,  within  ordinary  limits,  by  the  proportion  of 
bromide  present,  but  the  last  traces  of  the  bromine  are  somewhat 
difficult  to  expel.  C.  H.  B. 

Detection  of  Traces  of  Bromine  by  Means  of  Fluorescein. 
By  Henri  Baubigny  (Compt.  rend.,  1897,  125,  654— 657).— Paper 
prepared  with  a  somewhat  concentrated  solution  of  fluorescein  in 
acetic  acid  is  placed  in  the  mouth  of  the  vessel,  or  in  a  tube  leading 
from  the  vessel  from  which  the  gas  or  vapour  supposed  to  contain 
bromine  is  issuing.  The  presence  of  even  minute  quantities  of  bromine 
is  indicated  by  the  appearance  on  the  paper  of  pink  streaks,  due  to  the 
formation  of  eosin.  The  method  is  not  applicable  to  mixtures  of  small 
quantitiesof  free  bromine  with  large  quantitiesof  freechlorine,  but  in  the 
case  of  a  mixture  of  chloride  and  bromide  the  bromine  can  be  liberated  by 
means  of  copper  sulphate  and  potassium  permanganate.         C  H.  B. 

Estimation  of  Phosphorus  in  Steel,  Iron,  and  Iron  Ores.  By 
Julius  Ohly  {Chem.  JVewa,  1897,  76,  200— 201).— Two  grams  of  steel 
are  dissolved  by  heating  with  45  c.c.  of  nitric  acid  of  sp.  gr.  =  1"16, 
5  c.c.  of  saturated  potassium  permanganate  solution  is  added,  and  the 
whole  boiled  until  the  pink  colour  disappears ;  five  or  six  drops  of 
saturated  sugar  solution  is  then  dropped  in  to  dissolve  the  precipitate, 
avoiding  excess,  and  the  whole  cooled  to  60°.  It  is  then  shaken  with 
5  c.c.  of  ammonia  until  clear,  30  to  40  c.c.  of  molybdate  solution  is  added, 
the  whole  well  shaken,  filtered,  washed  six  times,  and  the  flask  mixed 
with  2  per  cent,  nitric  acid,  then  with  2  per  cent,  potassium  nitrate. 
The  filter  and  precipitate  are  returned  to  the  flask,  the  precipitate  dis- 
solved in  25  c.c.  of  standardised  sodium  hydroxide,  and  three  or  four 
drops  of  phenolphthalein  added  to  the  solution,  which  is  then  titrated 
with  nitric  acid,  standardised  against  steel  having  a  known  percentage 
of  phosphorus. 

The  measurement  of  the  bulk  of  the  molybdate  precipitate,  and  so 
indirectly  of  the  phosphorus,  in  s^  Goez  tube  is  also  suggested. 

D.  A.  L. 

Estimation  of  Nitrogen  in  Guano.  By  V.  Schenke  {CJiem.  Zeit., 
1897,  21,  490). — The  author  has  proved  by  a  series  of  analyses  that 
the  nitric  niti'ogen  contained  in  guanos  is  best  calculated  from  the 
difference  between  the  total  nitrogen  and  that  obtained  by  Kjeldahl's 
process. 

Haselhoff's  water  extraction  method  gives  untrustworthy  results, 
although  better  results  may  be  obtained  by  using  cold  water  (compare 
this  vol.,  ii,  36).  L.  de  K. 

Estimation  of  Phosphoric  Acid  as  Phosphomolybdic 
Anhydride.  By  Woy  {Ghem.  ZeiL,  1897,  441—443,  469—472).— 
The  following  reagents  are  required.  A  solution  of  120  grams  of 
ammonium  molybdate  in  4  litres  of  water ;  a  solution  of  340  grams  of 
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ammonium  nitrate  in  1  litre  of  water;  nitric  acid  of  1"153  sp.  gr. ;  a 
washing  solution  containing  200  grams  of  ammonium  nitrate  and 
160  c.c.  of  the  nitric  acid  (sp.  gr.  1'153)  in  4  litres. 

The  sample  is  dissolved  in  sulphuric  acid,  made  up  to  a  definite  bulk, 
and  an  aliquot  part,  representing  about  0*5  gram  of  material,  is 
neutralised  with  ammonia  and  mixed  with  10  or  20  c.c.  of  nitric  acid; 
after  adding  30  c.c.  of  the  ammonium  nitrate  solution,  the  liquid  is 
heated  to  boiling,  and  a  slight  excess  of  the  molybdate  solution  is 
added,  5  c.c.  of  which  is  equivalent  to  about  1  per  cent,  of  phos- 
phoric acid  in  the  sample.  The  precipitation  is  complete  within  15 
minutes,  and  the  deposit  is  collected  and  washed  with  50  c.c.  of  the 
hot  washing  solution  To  purify  it,  it  is  dissolved  in  10  c.c.  of  an  8 
per  cent,  solution  of  ammonia  and  then  mixed  with  20  c.c.  of  the 
ammonium  nitrate,  and  also  1  c.c.  of  the  molybdate  solution.  After 
heating  to  boiling,  20  c.c.  of  hot  nitric  acid  is  added  to  reprecipitate  the 
compound.  It  is  then  collected  in  a  Gooch's  crucible,  and  after  being 
washed  with  the  acid  ammonium  nitrate,  it  is  ignited  at  a  dull  red 
heat.  The  black  residue  contains  exactly  3*946  percent,  of  phosphoric 
anhydride.  L.  de  K. 

Toxicological  Detection  of  Arsenic.  By  E.  Fkicke  [Chem.  Zeit., 
1897,  21,  303). — When  using  Marsh's  test,  it  sometimes  happens  that 
very  slight  mirrors  are  obtained  which,  however,  may  consist  of 
carbon.  In  order  to  positively  say  whether  arsenic  is  absent,  the 
author  recommends  the  following  process. 

The  decolorised  solution  is,  as  usual,  treated  with  hydrogen  sulphide, 
the  precipitate  which  forms  is  dissolved  in  ammonium  sulphide,  the 
solution  evaporated  to  dryness  and  the  residue  fused  with  sodium  car- 
bonate and  nitrate  ;  the  melt  is  then  dissolved  in  water,  evaporated 
with  sulphuric  acid,  and  the  residue  dissolved  in  water  and  again 
treated  with  hydrogen  sulphide.  Owing  to  the  complete  absence  of 
organic  matter,  any  yellow  coloration  or  precipitate  points  to  the 
presence  of  arsenic,  but  if  the  liquid  remains  clear,  arsenic  is  certainly 
absent.  To  ascertain  whether  the  yellow  precipitate  is  really  arsenic 
it  must  be  tested  in  the  Marsh's  apparatus.  L.  de  K. 

Detection  of  Thioxyarsenic  Acids.      By  LeEoy   W.  McCay 

(Chem.  Zeit.,  1897,  21,  487). — A  dilute  solution  of  sodium  orthomono- 
thioxyarseniate  gives  with  strontium  chloride  a  white,  amorphous  pre- 
cipitate of  the  corresponding  strontium  salt  which  soon  becomes 
crystalline,  whilst  if  barium  chloride  is  added  to  the  dithioxy-salt  of 
sodium,  the  corresponding  barium  salt  is  produced.  In  this  way,  the 
two  arsenical  compounds  may  be  separated  by  first  removing  the  mono- 
compound  with  strontium  chloride  and  then  precipitating  the  di-salt  by 
barium  chloride. 

The  mono-compound  may  also  be  utilised  for  separating  calcium  from 
barium.  L.  de  K. 

Titration   of  Sodium   Thiosulphate  with  Iodic  Acid.      By 

Claude  F.  Walker  {Amer.  J.  Sci.,  1897,  4,  235— 242).— Riegler  has 
stated  that  sodium  thiosulphate  may  be  titrated  by  means  of  iodic 
acid,    using   starch   as   indicator ;    directly   all    the    thiosulphate   is 
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converted  into  tetrathionate  and  iodide,  the  addition  of  more  iodic 
acid  liberates  iodine  and  gives  rise  to  a  blue  coloration.  By  a  long 
series  of  experiments,  the  author  has  proved  that  the  reaction  between 
iodic  acid  and  sodium  thiosulphate  is  so  indefinite  in  its  nature  and  so 
influenced  by  time,  dilution,  and  mass,  that  the  method  proposed  by 
Riegler  is  quite  impracticable.  L.  de  K. 

Estimation  of  Carbon  Bisulphide  in  Alcohol.  Carbon  Tetra- 
chloride, &c.  Purification  of  Carbon  Tetrachloride  and  a 
New  Compound  of  the  same.  By  "W.  Schmitz-Dumont  (C/iem. 
ZeiL,  1897,  21,  487—488,  510— 511).— The  usual  process  is  to  boil 
the  spirit  with  potassium  hydroxide  dissolved  in  alcohol,  the  potassium 
xanthate  thus  produced  being  estimated  in  various  ways.  The 
author  prefers  oxidising  it  with  potassium  permanganate  in  an  alkaline 
solution,  and  estimating  the  sulphuric  acid  thus  produced.* 

The  results  are,  however,  generally  a  trifle  low ;  the  following 
method  is  better :  10  c.c.  of  the  sample  is  heated  with  20  c.c.  of 
alcoholic  solution  of  lead  acetate  and  10  c.c.  of  normal  alcoholic 
potash  for  20  minutes  at  60 — 60° ;  the  lead  sulphide  formed  is 
then  collected,  and  the  sulphur  converted  into  sulphuric  acid  by  means 
of  nitric  acid  and  bromine.  Another  process  is  given,  based  on  the 
formation  of  .silver  sulphide  ;  10  c.c.  of  tlie  sample  is  mixed  with 
50  c.c.  of  a  5  per  cent,  alcoholic  solution  of  silver  nitrate  and  5  c.c. 
of  aniline,  and  the  whole  is  then  heated  for  half  an  hour  at  60° ;  the 
silver  sulphide  thus  obtained  is  afterwards  fused  with  sodium  nitrate 
and  carbonate,  to  convert  the  sulphur  into  sulphate. 

Carbon  tetrachloride  may  be  freed  from  carbon  bisulphide  by 
dissolving  a  quantity  of  potassium  hydroxide,  more  than  sufficient  to 
decompose  the  carbon  bisulphide,  in  100  c.c.  of  alcohol,  and  adding 
this  to  a  litre  of  the  chloride.  After  heating  for  half  an  hour  at  60°, 
the  xanthate  is  precipitated  by  adding  water,  and  the  liquid  is 
repeatedly  washed  with  water  until  free  from  alcohol.  To  free  the 
tetrachloride  from  any  trichloride,  it  is  first  dried  over  potassium 
hydroxide  and  then  distilled  over  paraffin. 

The  author  has  found  that,  on  prolonged  contact,  carbon  tetra- 
chloride and  phenylhydrazine  yield  silky  needles  of  the  composition 
(C6H5-NH-NH,),HC1.  L.  de  K. 

[*NoTE  BY  Abstractor. — In  reference  to  the  oxidation  of  sulphur  in 
an  alkaline  solution  by  means  of  permanganate,  compare  Abstr., 
1895,  ii,  184.] 

Cyanide  Titration  of  Copper.  By  Harby  Brearley  {Chem. 
News,  1897,  76,  189— 191).— To  avoid  the  uncertainty  connected  with 
the  ordinary  method  in  which  the  discharge  of  colour  is  taken  as  the 
final  stage,  the  author  suggests  running  in  cyanide  until  this  stage  is 
reached,  then  adding  potassium  iodide  and  titrating  back  to  a 
permanent  turbidity  with  silver  nitrate.  He  finds  in  this  case  also 
(compare  Davies,  Chem.  News,  1888,  58,  131)  that  the  use  of  sodium 
carbonate  instead  of  ammonia  is  advantageous,  inasmuch  as  increasing 
volume  of  liquidi  or  quantity  of  alkali,  or  copper,  or  cyanide,  or  the 
presence  of  alkal  chlorides,  nitrate,  or  acetates  seriously  derange  the 
titration  in    the  latter,  but  not  in  the  former  case  (compare  Thomson, 
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Chem.  News,  1880,  33,  152,and  J.  J.aiidC.  Beringer,Abstr.,1884, 113), 
except  with  nitrates,  and  this  can  be  overcome  by  using  greater  excess 
of  sodium  carbonate  ;  nitrates,  acetates,  and  sulphates,  however,  but 
not  chlorides,  cause  a  more  or  less  inky  solution  that  masks  the 
turbidity  due  to  the  silver  iodide,  but  the  addition  of  sodium  chloride 
cures  this  defect.  In  the  presence  of  ferric  iron,  the  usual  method  is 
useless,  the  modified  method  successful,  whilst  in  the  presence  of 
aluminium  or  manganese  the  results  accord  with  the  usual  titration. 
Besides  manganese,  nickel,  cobalt,  zinc,  mercury,  silver,  gold,  platinum, 
and  palladium  interfere  with  the  reaction.  D.  A.  L. 

Estimation  of  Mercuric  Salts.  By  Ludwig  Vanino  and  F. 
Treubert  {Ber.,  1897,  30,  2808—2809.  Compare  Abstr.,  1897,  ii, 
601). — The  solution  is  mixed  with  excess  of  commercial  hydrogen  per- 
oxide (containing  hydrochloric  acid),  phosphorous  acid  is  added,  and  the 
whole  is  warmed  on  the  water  bath  until  the  precipitate  of  mercurous 
chloride  has  clotted  ;  this  precipitate  is  collected  on  a  tared  filter,  dried 
at  105°,  and  weighed.  In  five  experiments,  the  percentage  of  Hg  found 
was  73*82 — 74-01 ;  calculated  73-85.  Phosphorous  acid  may  thus  be 
used  as  a  reducing  agent,  instead  of  hypophosphorous  acid;  the  hydrogen 
peroxide  prevents  a  further  reduction  to  metallic  mercury,  which  other- 
wise would  take  place  at  the  temperature  of  the  water  bath. 

0.  F.  B. 

Analysis  of  White  Paints.  By  Gustave  W.  Thompson  {J.  Soc. 
Chem.  /w(i.,  1896,  15,432 — 434,  791). — The  pigments  most  frequently 
met  with  in  the  white  paints  of  commerce  are  white  lead,  lead  sulphate, 
zinc  oxide,  the  so-called  "sublimed  white  lead,"  which  consists  of  lead 
sulphate  with  varying  proportions  of  lead  and  zinc  oxides,  barytes,  cal- 
cium sulphate,  calcium  carbonate,  china  clay,  silica,  zinc  sulphide,  and 
lead  sulphite.  For  extracting  the  oil,  the  author  prefers  "  0.  P.  benzol" 
although  any  of  the  usual  solvents  may  be  used  ;  sufficient  organic 
matter  may  remain,  however,  to  render  valueless  any  direct  estima- 
tion of  combined  water.  The  exact  course  of  the  quantitative  analysis 
will  depend  on  the  results  of  a  previous  qualitative  examination,  in  which 
the  solubility  of  all  lead  compounds  (except  sulphite),  zinc  oxide,  and 
calcium  salts  in  boiling  acid  ammonium  acetate  is  mainly  to  be  de- 
pended on.  The  methods  recommended  for  the  estimations  are  in  the 
main  those  of  the  ordinary  text-books  ;  only  the  special  methods  are, 
therefore,  noticed  here.  White  lead  is  calculated  according  to  circum- 
stances either  from  a  carbonic  anhydride  estimation,  or  from  the  lead 
soluble  in  acetic  acid,  the  arbitrary  formula,  2PbC03,PbH202,  being 
adopted.  For  the  separation  of  lead  compounds  (other  than  sulphite) 
from  barytes,  china  clay,  &c.,  their  solubility  in  acid  ammonium  acetate 
is  made  use  of.  Lead  sulphate  may  be  regarded  as  insoluble  in  acetic 
acid,  and  be  thus  separated  from  lead  oxide  and  white  lead.  Since  a 
mixture  of  lead  sulphate  and  calcium  carbonate  cannot  be  treated  with 
water  without  the  occurrence  of  double  decomposition,  calcium  sulphate 
cannot  be  dissolved  out  from  a  mixture  of  the  three  substances.  The 
total  calcium  must  be  estimated  in  one  portion,  and  another  portion  be 
treated  with  a  cold  mixture  of  9  parts  of  95  per  cent,  alcohol  and  1 
part  of   nitric  acid  (sp.   gr.  =  1  "4),  which  dissolves   the  calcium  car- 
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bonate  and  leaves  the  calcium  sulphate.  A  gram  of  the  sample  is 
treated  four  times  with  this  solvent,  for  20  minutes  each  time,  and  the 
decanted  and  filtered  liquids  are  evaporated  to  dryness.  The  residue  is 
heated  with  excess  of  strong  sulphuric  acid  until  fumes  appear,  then 
dissolved  in  acidified  ammonium  acetate,  freed  from  lead  and  zinc  by 
hydrogen  sulphide,  and  the  calcium  estimated  as  usual.  M.  J.  S. 

Separation  of  Aluminium  from  Beryllium  by  the  Action  of 
Hydrochloric  Acid.  By  Frankb  S.  Havens  {Amer.  J.  iSci.,  1897,  [iv], 
111 — 114,  and  Zeit.  anorg.  Ch.,  16,  15 — 18). — The  author,  in  a  previous 
communication  (Abstr.,  1897,  ii,  232),  has  proved  that  alumina  may  be 
completely  separated  from  iron  oxide  by  dissolving  in  hydrochloric  acid, 
adding  an  equal  bulk  of  ether,  and  saturating  it  with  hydrogen  chloride. 
The  aluminium  is  then  completely  precipitated  as  chloride,  which,  after 
being  washed  with  a  mixture  of  acid  and  ether  saturated  with  hydrogen 
chloride  at  15°,  is  converted  into  oxide  by  ignition  with  mercuric  oxide. 

The  author  now  states  that  the  process  is  equally  applicable  in  the 
presence  of  beryllium.  After  removing  the  aluminium  as  described, 
the  filtrate  is  evaporated  to  dryness  and  the  residue  is  converted  into 
nitrate  by  evaporating  with  nitric  acid.  This,  on  strong  ignition, 
leaves  pure  beryllium  oxide. 

The  test  analyses  show  the  great  accuracy  of  the  process. 

L.  DE  K. 

Assay  of  Carbonated  Manganiferous  Minerals.  By  N. 
Devisse  {Chevi.  Aews,  1897,  76,  212 — 213).— Manganese,  when  preci- 
pitated in  the  presence  of  oxidising  agents,  tends  to  form  compounds 
of  the  general  formula  5Mn02,MO  ;  MO  being  manganous,  zinc,  cal- 
cium or  other  oxide  :  for  example,  by  adding  1  equivalent  of  permanga- 
nate to  four  equivalents  of  manganous  chloride,  neutralising  the  liberated 
acid,  all  the  manganese  is  precipitated  in  this  form,  as  shown  in  the 
equation  4MnClo-h  MngOgKj-l-  3H2O  =  5Mn02,MnO-l-2KCl  +  6HC1. 
The  presence  of  zinc  or  lime  salts  might  in  this  way  affect  gravimetric 
results,  hence  volumetric  methods  are  advocated,  and  if  precipitated 
zinc  oxide  is  added  prior  to  the  treatment  with  permanganate  in 
Volhard's  method,  then  the  chlorides  need  not  be  transformed  into 
sulphates.  D.  A.  L. 

Estimation  of  Iron  and  Aluminium  in  Mineral  Phosphates, 
Manures,  Alum,  &c.  By  Robert  T.  Thomson  {J.  Soc.  Chem.  Ind., 
1896,  15,  868 — 869). — In  an  earlier  paper  on  this  subject  (Abstr., 
1887,  302),  the  precipitation  of  iron  and  aluminium  phosphates,  free 
from  calcium,  from  a  solution  containing  calcium  phosphate,  was 
effected  by  ammonium  acetate  strongly  acidified  with  acetic  acid. 
Gladding  (Abstr.,  1897,  ii,  125)  adopts  the  same  method,  with  the 
condition  that  the  solution  be  heated  to  60°,  but  in  either  case  several 
reprecipitations  may  be  necessary  to  ensure  complete  absence  of  cal- 
cium from  the  precipitate.  This  diflSculty  appears  to  be  a  direct  result 
of  the  presence  of  ammonium  acetate,  and  the  author,  therefore,  now 
reverts  to  his  "  neutralisation  "  method,  which  consists  in  the  cautious 
addition  of  ammonia  to  the  hydrochloric  acid  solution  of  the  mixed 
phosphates,  until  sensitive  blue  lacmoid  paper  indicates  that  only  a 
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minute  trace  of  free  acid  remains.  One  part  of  aluminium  phosphate 
requires  3  parts,  and  1  part  of  ferric  phosphate  12  parts  of  free  phos- 
phoric acid  to  hold  it  in  solution,  so  that  with  care  in  the  neutralisation 
the  precipitation  of  both  is  practically  perfect,  whilst  hhe  precipitate  is 
completely  free  from  calcium.  The  aluminium  and  iron  phosphates  so 
precipitated  will  be  normal  phosphates  if  the  solution  contained  at 
least  1*5  times  the  theoretical  proportion  of  phosphoric  acid,  otherwise 
they  will  be  basic.  This  normal  composition,  and  also  the  gelatinous 
condition,  will  be  retained  if  the  precipitate  is  washed  with  a  1  per 
cent,  solution  of  ammonium  nitrate  containing  02  gram  of  ammonium 
dihydrogen  phosphate  per  litre,  this  solution  being,  if  necessary,  care- 
fully made  neutral  to  methyl-orange  by  the  addition  of  phosphoric 
acid.  Although  the  portion  of  this  solution  retained  by  the  drained 
precipitate  will  leave  its  phosphoric  acid  when  the  precipitate  is 
ignited,  the  error  is  too  small  to  be  of  importance.  Should  the  sub- 
stance under  analysis  contain  calcium  fluoride,  the  evaporation  of  its 
hydrochloric  acid  solution  to  dryness  with  nitric  acid  will  eliminate  the 
fluorine.  The  nitric  acid  should  not  be  added  until  the  hydrochloric 
acid  solution  has  been  filtered  from  any  pyrites  which  the  substance 
may  contain,  because  this  mineral  is  left  unaffected  in  the  manu- 
facture of  superphosphate,  and  its  iron  should,  therefore,  be  reported 
separately. 

The  above  process  serves  equally  well  for  the  separation  of  aluminium 
and  iron  from  nickel,  cobalt,  zinc,  manganese,  and  magnesium. 

M.  J.  S. 

Separations  with  Alkali  Acetates.  IV.  Chromium  from  Iron. 
V.  Aluminium  and  Copper  from  Iron.  VI.  Zinc  from  Iron. 
By  Harry  Brearley  {C/iem.  J^ews,  1897,  76,  175—177,  210—211, 
222—224.  Compare  Abstr.,  1897,  ii,  388,  and  thi's  vol.,  ii,  96).— 
Chromium  cannot  be  separated  quantitatively  from  iron  by  means  of 
sodium  acetate  either  when  much  or  little  acetate  or  free  acid  is  used, 
although  the  separation  is  better  when  the  larger  quantities  are  em- 
ployed, especially  with  plenty  of  strong  acetate.  The  separation,  too,  is 
better  in  the  case  of  a  chrome  steel  containing  from  several  tenths  to  2 
or  3  per  cent,  of  chromium  than  it  is  from  solutions  having  0"1  gram  of 
chromium  to  1  gram  of  iron.  The  imperfect  separation  is  attributed  to 
the  formation  of  iron  chromates,  and  it  seems  that  aluminium  forms 
similar  compounds  with  iron,  since  no  useful  separation  of  aluminium 
from,  iron  can  be  effected  by  alkali  acetates,  whether  in  the  presence  of 
much,  little,  or  no  acetic  acid,  or  dissolved  hydroxide.  A  much  larger 
quantity  of  acetate  is  required  to  completely  precipitate  the  iron  in 
the  presence  of  much  aluminium,  some  of  which  is  also  precipitated. 
These  factors  might  interfere  with  some  of  the  separations,  but  in  the 
case  of  steel  there  is  usually  a  harmless  amount  of  aluminium  and  as 
much  as  60  c.c.  of  acetate  and  10  per  cent,  of  aluminium  does  not 
greatly  upset  the  nickel  and  iron  separation  when  0-1  gram  of  nickel  is 
present,  but  under  such  circumstances  this  separation  would  be  ren- 
dered more  perfect  by  using  large  amounts  of  ammonium  chloride  and 
less  acetate  ;  the  iise  of  alkali  chromate  is  likewise  mooted  for  this 
purpose. 
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The  separation  of  copper  from  iron  by  acetate  is  not  quantitative 
the  presence  of  free  acid,  however,  favours  accuracy,  although  much 
acetate  has  the  contrary  effect,  whilst  Schwarzen berg's  method  is  effec- 
tive for  this  separation.  To  estimate  copper  in  steel  or  iron  compounds 
containing  less  than  0*5  per  cent.,  the  procedure  when  using  sodium 
cyanide  titration  is  as  follows:  5  to  10  grams  is  dissolved  in  dilute 
sulphuric  acid,  the  solution  treated  with  hydrogen  sulphide  or  prefer- 
ably, with  sodium  thiosulphate,  but  only  in  slight  excess,  and  the  liquor 
poured  off  through  a  filter.  The  precipitate  iswashed  by decantation,and 
after  being  mixed  with  the  residue  from  the  ignition  of  the  filter 
paper,  is  heated  with  10  to  20  c.c.  of  nitro-hydrochloric  acid  and 
potassium  chlorate  ;  when  all  but  sulphur  is  dissolved,  the  solution  is 
cooled,  diluted,  neutralised,  made  alkaline  with  sodium  carbonate,  and 
titrated  with  sodium  cyanide, as  described  by  the  author  (this  vol. ,ii,  140). 

The  separation  of  zinc/rom  iron  can  also  be  completely  effected  by 
the  acetate  method. 

In  all  the  separations  by  this  method,  it  is  to  be  remembered  that  the 
phosphoric  acid  is  precipitated  with  the  iron  acetate ;  that  the  tem- 
perature at  which  the  turbidity  appears  should  be  recorded ;  that  cooling 
the  solution  before  adding  the  acetate  is  only  necessary  when  any 
large  excess  of  acetate  is  used  ;  that  the  decomposition  of  acetates  on 
heating  accounts  for  the  presence  of  free  acetic  acid  in  the  case  of 
ferric  acetate,  and  may  account  for  some  of  the  imperfect  separations 
recorded  by  the  author;  that,  knowing  the  amount  of  acid  used  for  dis- 
solving, the  necessary  quantity  of  alkali  required  for  neutralising  may 
be  added  at  once  and  the  rest  several  c.c.  at  a  time  until  there  is  an 
unmistakably  permanent  turbidity,  which  turbidity  is  dissipated  by 
adding  10  or  12  c.c.  of  acetic  acid,  but,  on  diluting  with  hot  water  and 
heating,  should  reappear  at  about  90°,  otherwise  a  few  c.c.  of  dilute 
acetate  should  be  added  ;  in  this  way,  nickel  in  a  nickel  steel  may  be 
determined  with  great  rapidity.  D.  A.  L. 

Estimation  of  Nickel  and  Zinc  as  Phosphate.  By  John  Clark 
{J.  Soc.  Chevi.  Ind.,  181)6,  15,  866 — 868). — Experience  has  confirmed 
the  value  of  the  ammonio-phosphate  process  devised  by  Dirvell  and 
modified  by  the  author  (Abstr.,  1880,  287;  1884,  498;  1890,  1470) 
for  the  separation  of  cobalt  from  nickel,  but  the  estimation  of  the 
nickel  in  the  filtrate  is  less  satisfactory.  By  adding  dilute  hydrochloric 
acid  to  the  cold  or  moderately  warm  liquid  until  it  is  neutx-al  or  nearly 
neutral  to  test-paper,  the  nickel  is  precipitated  as  the  double  phosphate 
of  the  formula  NiNH^PO^-f  6H2O;  this  loses  rather  more  than  SHgOat 
100°,  and  on  ignition  is  converted  into  nickel  pyi'ophosphate.  It  is 
slightly  soluble  in  water,  but  if  20  per  cent,  of  alcohol  is  added  after 
neutralisation,  and  the  precipitate  is  washed  with  cold  water  contain- 
ing 10  per  cent,  of  alcohol,  the  loss  is  unimportant.  If  the  above 
process  is  applied  to  a  mixture  of  cobalt  and  nickel  salts  in  which  the 
cobalt  exists  in  the  cobaltic  state,  the  nickel  ouly  is  precipitated.  For 
this  purpose,  the  solution  containing  the  metals  as  chlorides  is  mixed 
w^ith  10  times  as  much  ammonium  phosphate  as  the  weight  of  metal 
present,  and  is  heated  for  a  few  minutes  with  hydrochloric  acid  and  a 
considerable  excess  of  bromine.     While  free  bromine  is  still  present, 
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the  solution  is  supersaturated  with  ammonia  and  heated  with  hydrogen 
peroxide  ;  it  is  then  cooled,  neutralised  with  dilute  hydrochloric  acid  as 
above,  and  stirred.  Alcohol  is  added,  and  after  several  hours  the  pre- 
cipitate is  collected  and  washed  as  above.  "When  much  cobalt  is 
present,  it  may  be  desirable  to  re-dissolve  in  hydrochloric  acid,  add 
ammonium  phosphate,  oxidise,  and  reprecipitate  as  before.  In  this 
way,  1  part  of  cobalt  may  be  detected  and  estimated  even  when  ac- 
companied by  200  parts  of  nickel. 

The  above  method  applied  to  an  ammoniacal  solution  of  zinc 
chloride,  containing  enough  ammonium  chloride  to  form  a  double  salt, 
precipitates  the  whole  of  the  zinc  as  ZnNH^PO^.  This  can  be  washed 
with  cold  water,  is  anhydrous  after  drying  over  sulphuric  acid,  but 
bears  ignition  (apart  from  the  filter)  without  loss  of  zinc.  To  apply 
this  method  to  zinc  ores,  the  iron,  alumina,  and  manganese  are  removed 
by  ammoniacal  hydrogen  peroxide,  and  most  of  the  calcium  by  am- 
monium carbonate  added  to  the  hot  alkaline  liquid.  The  rest  of  the 
calcium  and  the  magnesium  are  thrown  down  when  the  ammonium 
phosphate  is  added,  but  this  precipitate  is  free  from  zinc. 

M.  J.  S. 

Assay  of  Chrome  Ore.  By  Elwyn  "Waller  {J.  Soc.  Chem.  Ind., 
1896,  15,[436 — 437) — The  author  reports  his  experience  of  the  fusion  of 
chrome  ore  with  sodium  peroxide  in  nickel  crucibles  (see  Trans.,  1893, 
1079,  and  this  vol.,  ii,  94).  About  0-5  gram  of  ore  in  impalpable 
powder  was  weighed  into  a  nickel  crucible  (35  mm.  in  diameter  at  the 
top,  30  mm.  deep,  and  weighing  9 — 12  grams)  and  well  mixed  with 
about  2  grams  of  dry  powdered  sodium  peroxide.  The  mass  was 
fused  by  a  small  flame  and  after  being  kept  in  tranquil  fusion  for  8 — 10 
minutes,  thie  temperature  was  raised  to  a  visible  red  heat,  the  crucible 
being  moved  for  1  minute  in  such  a  way  as  to  give  a  rotatory 
motion  to  its  contents.  The  cooled  melt  was  dissolved  in  boiling 
water  (50 — 80  c.c),  the  solution  boiled  for  5  minutes  to  decompose 
excess  of  peroxide,  some  of  which  was  always  found  to  be  present,  then 
filtered,  acidified  with  sulphuric  acid,  and  after  dilution  to  600 — 700  c.c. 
titrated  with  standard  thiosulphate  (30  grams  per  litre),  with  the  ad- 
dition of  potassium  iodide  (1*5 — 2  grams);^and  starch  towards  the  end. 
Decomposition  of  the  ore  was  complete  ;  a  single  experiment  with  ore 
ground  only  until  it  would  pass  through  a  "  60-mesh  "  sieve  indicated 
that  the  method  would  probably  serve  for  such  coarse  ore.  Employ- 
ment of  a  shallow  basin  instead  of  the  crucible  resulted  in  imperfect 
decomposition.  The  crucible  lost  0'02 — 0-05  gram  at  each  fusion. 
The  use  of  a  larger  proportion  of  peroxide  or  a  higher  temperature 
caused  a  stronger  attack  of  the  crucible.  Heavier  crucibles  than  the 
above  lost  proportionally  more.  M.  J.  S. 

Estimation  of  Antimony  in  Ores  and  Metals.  By  John  Clark 
{J.  Soc.  Cliem.  Ind.,  1896,  15,  255 — 257). — If  antimony  or  an  antimony 
ore  is  dissolved  in  hydrochloric  acid  with  the  assistance  of  iodine,  the 
oxidation  does  not  proceed  beyond  the  stage  of  trichloride,  and  after 
boiling  off  the  excess  of  iodine,  the  solution  is  at  once  fit  for  titration 
by  Mohr's  method,  using  iodine  solution  in  presence  of  an  excess  of 
alkali  tartrate  and  sodium  hydrogen  carbonate.     Should  it  be   found 
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on  adding  starch  (after  the  boiling  and  cooling)  that  a  trace  of  free 
iodine  remains,  this  can  be  cautiously  removed  by  adding  sodium  sul- 
phite. Since,  in  acid  solution,  tin  is  oxidised  to  stannic  chloride  by 
iodine,  it  has  no  effect  on  the  result.  Lead  is  also  inert,  but  in  the 
presence  of  copper  the  results  are  too  low  ;  in  this  case,  as  also  in 
presence  of  iron,  it  becomes  necessary  to  precipitate  the  metals  as  sul- 
phides and  dissolve  out  the  antimony  sulphide  by  potassium  hydroxide. 
The  reprecipitated  antimony  sulphide  is  then  dissolved  by  hydrochloric 
acid  and  iodine.  Arsenic  would  also  vitiate  the  results,  but  it  can  be 
removed  by  repeatedly  boiling  down  with  copious  additions  of  strong 
hydrochloric  acid.  M.  J.  S. 

Assay  of  Electro-plating  and  Gilding  Solutions.  By  Alfred 
H.  Allen  {Chein.  News,  1897,  76,  lyy).—Whil^t  approving  Baker's 
method  (this  vol.,  ii,  93),  the  author  prefers  one  he  has  long  used,  in 
which  20 — 50  c.c.  of  the  plating  solution,  largely  diluted  with  water  and 
heated  to  boiling,  is  treated  with  hydrogen  or  ammonium  sulphide,  and 
the  washed  precipitate  mixed  with  excess  of  bromine  water,  any  sulphur 
in  the  residue  being  oxidised  by  the  use  of  a  small  quantity  of  bromine. 
Boiling  water  is  then  added  and  the  silver  bromide  washed,  dried,  fused, 
and  weighed.  Electro-gilding  or  silvering  solutions  are  evaporated  in 
a  porcelain  crucible  to  a  syrupy  consistency,  and  mixed  with  red  lead 
or  litharge ;  the  mass  dried,  heated  a  short  time  at  moderate  redness, 
and  the  button  cupelled,  or,  in  the  case  of  gold,  treated  with  nitric  acid, 
if  preferred.  D.  A.  L. 

Preparation  of  Water  Free  from  Ammonia.  By  Joseph  Barnes 
{J.  Soc.  Chem.  Ind.,  1896,  15,  254— 255).— Distilled  water  can  be  com- 
pletely freed  from  ammonia  by  adding  a  little  bromine  and  boiling  for 
a  few  minutes.  More  rapid  is  the  action  of  alkaline  hypobromite  in 
the  cold.  Enough  bromine  is  added  to  the  water  to  give  it  a  perceptible 
tint,  and  then  a  drop  of  sodium  hydroxide  solution;  after  ten  minutes, 
a  little  potassium  iodide  is  added  to  remove  the  undecomposed  hypo- 
bromite, and  the  water  is  then  fit  for  use  in  the  estimation  of  ammonia 
by  Nessler's  test.  M.  J.  S. 

Simplified  Organic  Analysis  {Supplementary  Observation).  By 
Maximiliano  Dennstedt  {Ber.,  1897, 30,2861—2962.  Compare  Abstr., 
1897,  ii,  432). — In  analysing  compounds  containing  nitrogen  and  halo- 
gen by  the  author's  method,  the  percentage  of  halogens  is  often  found 
too  high,  because  the  silver  retains  oxides  of  nitrogen.  After  the  silver 
boat  has  been  weighed  once,  it  should  be  heated  in  a  Bunsen  flame  till 
the  silver  haloids  melt,  and  reweighed,  any  silver  nitrate  or  nitrite  is 
thus  destroyed.  It  is  well  to  do  this  in  all  cases,  even  when  the  sub- 
stance analysed  contains  no  nitrogen.  C.  F.  B. 

Formaldehyde  as  a  Reagent.  By  Hermann  Endemann  (J.  Soc. 
Cliem.  Ind.,  1896,  15,  791 — 792).— Substances  of  the  phenol  class 
combine  with  formaldehyde,  forming  colourless  compounds  which  be- 
come coloured  on  treatment  with  concentrated  sulphuric  acid.  To 
obtain  the  reaction,  the  phenol  is  dissolved  in  commercial  formalin, 
the  solution  evaporated  nearly  to  dryness  at  a  low  temperature,  and 
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concentrated  sulphuric  acid  added.     The  following  reactions  have  been 
recorded. 


Phenol  . . . 
Salicylic  acid 
Eugenol .... 
Carvacrol  . 
Guaiacol  ... 
Resorcinol . 
Quinol  .... 
Thymol  .... 
o-Naphthol 
)8-Naphthol 
Pyrogallol  . 
Hsematein  . 
Tannin  


The  solid. 


Magenta-coloured  

Red  

Brown,  with  claret  shade 

Orange  to  orange-red    

Violet,  quickly  brownish-violet 

Scarlet-red 

Brown 

Faintly  fawn-coloured  (due  to  impurity  ?) 

Green  

Green,  then  black 

Red  

Red,  then  brown    

No  reaction 


The  solution. 


Magenta-coloured. 
Magenta. 


Orange. 
Brown.   ; 

Brown. 
Green. 


Other  aldehydes  afford  similar  reactions,  but  the  colours  are  different. 
Silk  which  has  been  treated  with  formaldehyde  to  render  the  sericin 
insoluble  gives  a  different  reaction  with  sulphuric  acid  (rich  brown, 
passing  through  olive-green  to  green  as  moisture  is  absorbed)  from 
that  of  silk  not  so  treated.  Washing  the  treated  silk  with  hot  water 
prevents  the  colour  reaction  from  being  obtained.  M.  J.  S. 

Fehling's  Solution.  By  J.  E.  Gerock  {Ber.,  1897,  30,  2865—2867). 
— The  author  has  tested  Siegfried's  statement  (quoted  by  Jovitschitsch, 
this  vol.,  ii,  98)  that  Fehling's  solution  undergoes  a  spontaneous  reduc- 
tion when  alkaline  sulphates,  chlorides,  or  nitrates  are  dissolved  in  it, 
and  found  it  to  be  erroneous. 

The  essential  constituent  of  a  Fehling's  solution  is  a  compound  of 
the  type  R'O'Cu'O'M'  or  (R'0'Cu*0)2M",  where  M' is  an  alkali, 
M"  an  alkaline  earth,  and  R  is  an  organic  radicle  not  too  readily 
oxidised.  The  author  has  used  a  solution  in  which  the  metal  was 
barium  and  the  organic  substance  salicylic  acid.  C.  F.  B. 

Reactions  of  Potassium  Ferricyanide  with  Glucose  and  their 
Apphcations  to  Volumetric  Analysis.  By  N.  Tarugi  and  G. 
NiccHiOTTi  {Gazzetta,  1897,  27,  ii,  131 — 153).— See  this  vol.,  i,  118. 

Optical  Analysis  of  Urine  and  Exact  Estimation  of  Proteids, 
Glucosides,  and  Non-fermentable  Saccharine  Materials.  By 
Fr^deeig  Landolph  {Compt.  rend.,  1896,  123,  1301— 1302).— Smlla 
amounts  of  sugar  are  best  estimated  by  fermentation.  When  the 
sugar  in  urine  is  more  than  10  grams  per  litre,  it  may  be  determined 
by  the  saccharimeter.  The  direct  reduction  coefficient  can  only  be 
obtained  with  boiled  and  filtered  urine,  as  otherwise  a  certain  quantity 
of  cuprous  oxide  remains  in  suspension ;  two  indirect  reduction 
coefficients  should  be  determined.  (1)  The  coefficient  of  the  original 
urine  after  treatment  with  mineral  acid,  and  (2)  the  coefficient  of  the 
boiled  and  filtered  urine  when  treated  in  the  same  manner.  The 
difference  between  these  coefficients  gives  the  amount  of  mucin,  &c., 
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present,  and  the  difference  between  the  direct  and  indirect  coefficients 
of  the  boiled  and  filtered  urine  gives  the  amount  of  glucosides. 

J.  J.  S. 

^  Estimation  of  Diabetic  Sugar.  By  FRiD^.Ric  Landolph  {Compt, 
rend.,  1897,  125,  612 — 613). — The  polaristrobometer  alone  indicates 
the  real  quantity  of  active  diabetic  sugar  in  a  solution.  The  coefficient 
of  reduction  gives  double  or  treble  the  amount  of  sugar  indicated  by 
the  polaristrobometer.  Determinations  by  the  method  of  fermenta- 
tion give  results  which  vary  greatly  with  the  time  that  has  elapsed 
between  the  end  of  the  fermentation  and  the  reading  off  of  the 
volume  of  carbonic  anhydride  (compare  Abstr.,  1897,  ii,  512). 

C.  H.  B. 

Quantitative  Separation  of  Cellulose-like  Carbohydrates  in 
Vegetable  Substances.  By  Wiluelm  Mofpii eister  {Landw.  Vertuchs- 
Stat.,  1897,  48,  401—411.  Compare  Abstr.,  1890,581).— To  separate 
the  hemicelluloses,  celluloses,  and  the  constituents  of  lignin  without 
essential  change,  the  substance,  after  being  freed  from  fat,  is  extracted 
with  dilute  hydrochloric  acid  and  ammonia,  and  the  residue  frecjuently 
agitated  for  a  day  or  two  with  5 — 6  per  cent,  caustic  soda  solution. 
It  is  then  diluted,  the  extract  poured  off,  neutralised  with  hydro- 
chloric acid,  treated  with  sufficient  alcohol,  and  the  hemicellulose 
filtered,  dried,  and  weighed.  The  residue  from  the  soda  extract  is 
washed  on  a  filter  witli  hot  water,  and  extracted  with  Schweizer's 
reagent. 

When  the  final  residue  (lignin)  is  subjected  to  prolonged  extraction 
with  boiling  dilute  ammonia  (a  suitable  apparatus  is  described,  with 
sketch)  until  the  ammonia  is  no  longer  coloured,  a  residue  is  obtained 
which  mostly  dissolves  in  Schweizer's  reagent,  and  on  repeating  the 
process  the  residue  is  found  to  consist  largely  of  mineral  matter.  The 
dissolved  cellulose-like  substances  often  contain  considerable  amounts 
of  pentosans. 

According  to  the  nature  of  the  substance,  the  extraction  with 
ammonia  may  take  weeks,  or  months,  or  even  longer ;  the  ammonia 
extracts  of  hard  woods  (as  Lignum  vitce),  and  of  cork,  are  dark  brown, 
and  give  an  odour  of  vanilla  when  evapordted  down.  The  residues, 
which  are  insoluble  in  water,  but  redissolve  in  ammonia,  have  the 
properties  of  humic  acids.  Other  vegetable  substances,  when  ex- 
tracted, yielded,  besides  humic  acids,  a  compound,  CgH^Oj,  soluble  in 
alcohol  and  chloroform,  but  insoluble  in  water,  ether,  and  benzene ;  pre- 
parations from  different  sources  melted  between  200^  and  210°. 

N.  H.  J.  M. 
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A  New  Agent  for  Increasing  the  Angle  of  Rotation.  By 
Paul  Walden  {Ber.,  1897,  30,  2889— 2895).— Alkaline  solutions  of 
uranyl  salts  produce  considerable  increase  in  the  angle  of  rotation  of 
optically  active  substances  dissolved  in  water  or  alcohol.  The  increase 
is  associated  with  the  presence  of  a  hydroxylic  group  in  the  active 
substance,  and  reaches  a  maximum  when  the  molecular  proportion  of 
hydroxy-compound  to  uranyl  salt  and  alkali  is  1  : 1  :  4. 

In  the  case  of  Z-malic  acid,  the  angle  of  rotation  is  500  times  that 
exhibited  by  the  original  solution.  M.  O.  F. 

Influence  of  Altitude  and  Temperature  on  the  Decomposi- 
tion of  Oxalic  Acid  by  Light.  By  J.  Vallot  and  Gabrielle 
Vallot  {Compt.  rend.,  1897,  125,  857 — 858). — Experiments  made  at 
Ohamounix  (1095  m.)  and  at  Montanvert  (1925  m.)  on  the  oxidation 
of  solutions  of  oxalic  acid  by  light,  show  that  at  the  higher  altitude 
the  rate  of  change  is  much  higher,  the  ratios  of  the  amounts  of  decom- 
position at  the  two  places  varying  from  1*5  to  2*9,  with  a  mean  of  2*1. 
The  chemical  activity  of  the  light,  therefore,  increases  very  rapidly 
with  the  altitude.  A  considerable  proportion  of  the  chemically  active 
rays  is  absorbed  by  even  a  comparatively  thin  layer  of  glass.  In  the 
course  of  the  experiments,  it  was  observed  that,  although  heat  alone 
does  not  decompose  the  oxalic  acid  solution,  it  very  greatly  accelerates 
the  action  of  light. 

The  authors  suggest  that,  in  investigations  into  the  laws  of  plant 
life,  the  combined  effect  of  light  and  temperature  must  be  considered 
rather  than  the  effect  of  either  of  them  alone.  C.  H.  B. 

Electrical  Energy  caused  by  the  Direct  Action  of  the 
Atmosphere.  By  Henry  N.  Warren  {Chem.  News,  1897,  76,  200). 
— Plates  are  prepared  of  a  special  porous  compressed  graphite,  and 
about  one-quarter  of  each  plate  is  rendered  active  by  immersion  in 
platinic  oxalate,  drying  and  igniting  in  an  atmosphere  of  hydrogen. 
In  contact  with  a  solution  of  ferrous  sulphate,  the  platinum  surface 
induces  oxidation  of  the  iron  by  the  oxygen  of  the  atmosphere. 
Several  of  these  plates  are  attached  to  a  circular  lead  beam,  which 
surrounds  a  porous  diaphragm  containing  as  negative  element  a  rod 
of  amalgamated  zinc,  the  carbons  being  so  arranged  as  to  allow  the 
platinised  portion  to  project  above  the  solution,  which  consists  of 
strongly  acidified  ferric  sulphate.  On  completion  of  the  circuit,  a 
powerful  cxirrent  is  at  once  generated,  and  continues  until  the  com- 
plete reduction  of  the  ferric  salt  has  taken  place,  which  naturally 
terminates  the  action.  On  now  withdrawing  the  zinc,  the  platinum 
surface  condensing  the  atmospheric  oxygen  steadily  re-oxidises  the 
ferrous  salt,  and  thus  renews  the  action  when  recjuired,  H.  C, 
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Simple  EHectrolytic  Apparatus. 
By  A.  Gawalowski  (Chem.  Centr., 
1896,  ii,  1075 ;  from  Cmtralbl. 
Nahr.  und  Genwsm.,  2,  343).— The 
electrolyte  is  placed  in  a  platinum 
dish,  F,  which  stands  on  a  nickel 
plate,  E.  A  small  funnel,  T,  is 
placed  over  the  dish,  and  through 
the  stem  of  this  a  zinc  rod,  Z,  is 
introduced,  the  funnel  and  rod  being 
supported  in  a  vertical  position  by 
the  stand,  G.  The  wire,  D,  connects 
Z  with  £  and  closes  the  circuit. 

H.  C. 

Metallic  Sulphide  Ellectrodes.  By  Isidok  Bkbnfkld  {Zeit.  phy- 
sikal.  Cliem.,  1898,  25,  46 — 73). — In  electrolysis  with  electrodes  of 
metallic  sulphides,  the  following  changes  occur.  (1)  In  acid  solutions  : 
at  the  anode,  the  metal  is  dissolved  and  the  sulphur  precipitated  or 
oxidised  ;  at  the  cathode,  hydrogen  sulphide  is  formed  with  separation 
of  the  metal  ;  (2)  in  alkaline  solutions  :  at  the  anode,  the  motal  forms 
a  hydroxide  and  the  sulphur  is  oxidised  ;  at  the  cathode,  the  metal  is 
precipitated  and  the  sulphur  passes  into  solution  as  an  ion.  Lead 
sulphide  was  first  employed  for  quantitative  work,  and  it  was  observed 
that  the  resistance  of  this  compound  decreases  with  rise  of  tempera- 
ture, although  the  conduction  is  purely  metallic.  In  alkaline  solu- 
tions, the  quantity  of  lead  precipitated  and  of  sulphur  dissolved  at 
the  cathode  was  found  to  be  in  complete  accord  with  Faraday's  law. 
The  electrodes  are  best  prepared  electrolytically  from  pure  lead,  and 
by  means  of  such  electrodes  a  constant  E.  M.  F.  may  be  obtained  in 
sodium  sulphide  solutions,  if  alteration  in  the  latter  is  prevented  by 
passing  a  continuous  current  of  hydrogen  sulphide.  Measurements 
of  the  E.  M.  F.  of  lead  sulphide  in  solutions  of  sodium  sulphide  at 
different  concentrations,  indicated  the  univalency  of  the  ions,  which 
the  author  hence  considers  to  be  —  SH.  The  current  passes  from  the 
more  highly  to  the  less  concentrated  solutions,  and  the  changes  oc- 
curring at  the  electrodes  may  be  thus  represented  :  PbS  -f-  SHj  ^  Pb 
-h2SH-,  in  the  more  dilute  solution,  therefore,  two  SH  ions  are 
formed  and  one  undissociated  SHg  disappears,  whilst  the  reverse  ob- 
tains in  the  more  concentrated  solution.  The  E.  M.  F.  is  hence 
given  by  the  equation  ir  =  RTjt  x  logCj/c-  ET/2€  x  logc'Jc,  where  Cj,c 
are  the  concentrations  of  the  ions  and  c\,c'  are  the  concentrations 
of  the  undissociated  hydrogen  sulphide.  When  the  concentration  of  the 
hydrogen  sulphide  was  kept  constant,  that  is,  logc\fc'  =  0,  the  E.  M.  F. 
was  found  to  agree  well  with  the  calculated  value.  Further,  by  the  use 
of  equally  concentrated  sodium  hydrosulphide  solutions  saturated  with 
hydrogen  sulphide  at  different  pressures,  an  E.  M.  F.  was  obtained  which 
agreed  satisfactorily  with  the  value  calculated  from  the  expression 
IT  =  -  RTj^t  X  logc'i/cj.  By  the  use  of  electrodes  of  silver  sulphide  and 
of  bismuth  sulphide,  similar  results  were  obtained,  so  that,  as  the  expres- 
sion shows,  the  electromotive  force  is  independent  of  the  valency  of  the 
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metal.  By  the  use  of  cells  of  the  type  :  silver  |  N/1  silver  nitrate  |  N/1 
sodium  hydrosulphide  |  silver  sulphide,  the  solubility  of  the  silver  sul- 
phide, &c.,  may  be  found  ;  the  values  thus  obtained  for  the  silver,  lead, 
and  bismuth  sulphides  are  respectively  S'i  x  10~^^,  2'9  x  10"^,  and 
2-1  X  10-26.  L.  M.  J, 

Electrical  Conductivity  in  Mixed  Solutions  of  Electrolytes. 
By  K.  HoPFGARTNER  {Zeit.  physikal.  Chem.,  1898,  25,  115 — 143). — In 
a  solution  of  two  different  electrolytes,  if  n^  and  n^^  be  the  concentra- 
tions of  the  cations  and  u^,  u^  their  migration  velocities,  then  the 
ratio  of  the  number  of  the  respective  cations  passing  in  the  same  time 
across  any  section  towards  the  cathode  is  given  by  n^ujn^u^.  If  this 
ratio,  djd.^,  be  directly  obtained  from  the  alteration  of  the  anode 
liquid,  then  if  the  migration  velocities  are  known,  the  concentrations 
of  the  ions  can  be  calculated  njn.2  =  u^d^/u^d^.  The  ratios  of  the  con- 
centrations of  the  hydrogen  and  sodium  ions  were  thus  obtained  in  the 
case  of  mixtures  of  equally  concentrated  solutions  of  sodium  chloride 
and  hydrogen  chloride,  and  the  values  compared  with  those  obtained 
by  means  of  Rudolphi's  expression.  The  agreement  was  satisfactory, 
indicating  that  the  admixture  of  these  highly  dissociated  solutions  has 
little  effect  on  the  dissociation.  In  the  case  of  mixtures  of  similar 
hydrogen  chloride  and  barium  chloride  solutions,  however,  the  agree- 
ment was  not  good,  probably  owing  to  the  assumption  that  the 
dissociation  of  the  barium  chloride  is  entirely  to  Ba"  and  CI  ions. 
The  values  of  the  transference  ratios  of  the  ions  was  also  obtained 
for  the  three  salts  examined  at  different  dilutions  ;  for  sodium,  the 
transference  number  increases  with  increasing  dilution,  whilst  for 
both  barium  and  hydrogen  the  reverse  was  found  to  obtain.  The 
quantity  of  the  cations  deposited  as  a  result  of  the  purely  electrical 
action  was  calculated  from  these  numbers,  and  the  results  were  found 
to  agree  well  with  the  silver  deposited  in  a  voltameter  included  in  the 
circuit.  L.  M.  J. 

Source  of  Error  in  the  Determination  of  the  Heat  of  Dis- 
sociation of  Electrolytes.  By  J.  J.  van  Laar  {Zeit.  physikal.  Ghem., 
1897,  24,  608 — 614). — The  equilibrium  equation  in  the  case  of  a 
dissociation  process  is  cf,c?/C|==  A;,  where  a;  and  y  are  the  numbers  of 
the  different  ions  resulting  from  the  dissociation.  The  concentrations 
Cp  Cg,  and  Cg  are  given  by  the  expressions  (1  -  a)c/(l  +  P),  xac/{l  +/8), 
3/ac/(l+/?),  that  is,  are  functions  of  (3,  the  degree  of  dissociation  of 
the  solvent.  Hence,  since  by  temperature  change  the  degrees  of 
dissociation  of  both  solute  and  solvent  are  directly  altered,  it  follows 
that  the  degree  of  dissociation,  a,  of  the  solute  undergoes,  not  only 
the  direct  change  due  to  temperature,  but  also  a  secondary  change 
due  to  the  alteration  of  the  concentration.  On  this  account,  the  heat 
of  dissociation  is  not  accurately  given  by  the  ordinary  expression  q  = 
RT^dlogk/dt,  but  by  an  extended  expression,  RT^{dlogkldt  -{x  +  y 
—  l)c^log(l  +jB)ldt].  In  the  case  of  potassium,  the  author  shows  that 
the  omission  of  the  second  term  leads  to  an  error  of  100  per  cent.,  its 
value  being  calculated  by  the  aid  of  Bamsay's  determinations  of  the 
association  factor  of  water  at  different  temperatures.  L.  M.  J. 
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Temperature  Coefficient  of  the  Potential  of  Calomel  Elec- 
trodes, with  various  Dissolved  Electrolytes.  By  Albert  Gockkl 
(Zeit.  physUccU.  Chem.,  1897,  24,  703 — 704). — Richards,  in  his  paper  on 
the  above  subject  (this  vol.,  ii,  7),  has  completely  overlooked  the 
author's  second  paper  (Abstr.,  1894,  ii,  78),  in  which  several  of 
Richards'  results  were  previously  obtained,  and  corrections  had  been 
made  of  the  values  given  in  the  first  paper,  the  only  one  cited  by 
Richards,  L.  M.  J. 

Thermoregulator.  By  F.  Friedrichs  {Zeit.  anal.  Chem.,  1897, 
36,  674). — This  thermoregulator  is  very  similar  in  principle  to  that  of 
Reichardt,  but  has  the  inlet  and  outlet  channels  for  the  gas  drilled 
obliquely  through  the  plug  of  a  stopcock,  and  meeting  at  the  top  of 
a  mercury  tube.  M.  J.  S. 

New  Method  of  Determining  Melting  Points.  By  Marius 
L.  Q.  VAN  Ledden  HOlsebosch  {Zeit.  anal.  Chem.,  1897, 36,  685—686  ; 
from  Pharm.  Centralhall«,  &7,  231). — In  a  case  in  which  the  small 
amount  of  the  material,  and  the  presence  of  adhering  wool,  precluded 
the  use  of  the  capillary  tube,  the  substance  was  placed  in  an  aluminium 
vessel,  shaped  like  a  watch-glass,  floating  on  water  in  a  beaker  which 
was  warmed  in  a  water  bath.  The  substance  was  watched  through  a 
lens,  and  the  water  temperature  observed  at  the  moment  when  the 
change  in  the  lustre  of  the  powder  indicated  that  the  melting  point 
was  reached.  M.  J.  S. 

Gradual  Change  and  Thermodynamics.  A  Correction.  By 
Pierre  Duuem  {Zeit.  pkysikal.  Chem.,  1897,  24,  666). — The  author 
corrects  an  erroneous  differential  equation  which  occurs  in  his  paper  on 
the  above  subject  (Abstr.,  1897,  ii,  439),  but  which  does  not  affect  the 
deductions  obtained  by  its  use.  L.  M.  J. 

The  Relation  between  the  Heat  of  Solution,  Solubility, 
and  Dissociation.  By  Heinrich  Goldschmidt  and  Gertrud  van 
Maarseveen  {Zeit.  pkysikal.  Chem.,  1898,  25,  91 — 99). — The  expres- 
sions deduced  by  van't  Hoff  (1)  and  by  van  Laar  (2)  for  the  heat 
of  solution  of  a  binary  electrolyte  are  respectively  (1)  dlogcldt  = 
Q/2{l+a)T^  and  (2)  dlogcldt  =  Q{2 -a)/iT^  (Abstr.,  1895,  ii,  484). 
As  Rudolphi,  when  determining  the  heat  of  the  solution  of  some 
silver  salts  (Abstr.,  1895,  ii,  435),  did  not  determine  the  solubilities, 
the  authors  have  redetermined  the  solubilities,  degrees  of  dissociation, 


Found. 

Calc.  1. 

Calc.  2. 

Silver  acetate  

-4613 
-8980 
-2860 
-7083 

-4828 
-4155 
-3010 
-7925 

-4369 

, ,      propionate 

-8789 

,,      isobutyrate    

,,      orthonitrobenzoate. 

-2715 
-7167 

and   heat  of  solutions  of  the  saturated  solutions  of   silver  acetate, 
propionate,  isobutyrate,  and  orthonitrobenzoate.     The  degree  of  dis- 
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sociation  was  calculated  from  the  conductivity,  and  the  heat  of  dissolu- 
tion of  the  salts  obtained  directly  by  their  precipitation  from  solution 
in  a  platinum  calorimeter.  The  values  obtained  in  this  way  are  com- 
pared with  those  calculated,  using  the  above  formulae.  It  is  seen  from 
the  accompanying  table  that  neither  formula  is  entirely  satisfactory, 
the  values  obtained  experimentally  lying  between  those  given  by  the 
two  formulae.  L.  M.  J. 

Condensation  and  Critical  Phenomena  of  Mixtures  of  Two 
Compounds.  By  J.  P.  Kuenen  {Zeit.  physikal.  CJiem.y  1897,  24, 
667— 696). -See  Abstr.,  1896,  ii,  10  ;  1897,  ii,  544. 

Association  or  Dissociation?  By  Hans  Jahn  {Ber.,  1897,  30, 
2982 — 2993). — A  reply  to  the  objections  which  have  been  put  forward 
by  Crompton  (Trans.,  1897,  925)  and  Traube  (this  vol.,  ii,  109)  to  the 
theory  of  electrolytic  dissociation.  The  author  maintains  that  Cromp- 
ton's  objections  have  been  already  dealt  with  by  Planck,  and  have 
been  satisfactorily  and  completely  removed  by  him  in  his  thermo- 
dynamical  treatment  of  the  subject  (see  Planck's  Vorlesungen  uher 
Thermodynamik).  Traube's  view  that  combination  takes  place  between 
the  solvent  and  the  dissolved  substance,  and  that  in  the  case  of  non- 
electrolytes  one  molecule  of  the  dissolved  substance  always  unites  with 
but  one  molecule  of  the  solvent,  is  improbable.  It  does  not  serve  to 
explain  the  facts,  as  the  formula  of  Poynting,  on  which  Traube  bases  his 
further  conclusions,  is  incorrect.  It  also  necessitates  the  assumptions 
that,  in  the  case  of  electrolytes,  one  molecule  of  the  dissolved  substance 
enters  into  combination  with  a  greater  and  greater  quantity  of  water 
as  the  dilution  increases,  and  that  the  molecular  conductivity  of 
electrolytes  does  not  alter  with  the  concentration.  H.  C. 

Dissociation  of  Nitric  Peroxide.  By  K.  Sohreber  {Zeit. 
physihal.  Chem.,  1897,  24,  651 — 665). — If  the  dissociation  of  nitrogen 
peroxide  be  represented  by  Ng^d^^^NOg,  then  the  equilibrium  constant 
is  given  by  the  equation  k  =  c.2^/c^  =  a.e~^''^.T/p,  where  Cg  and  c^  are  the 
concentrations  of  the  complex  and  simple  molecules,  and  a  and  b  are 
constants.  If  y  be  the  degree  of  dissociation,  C2  =  2y/{1  +y)  and 
Cj  =  (1  -  y)/(l  +  y),  and  if  I)  and  d  be  the  densities  of  the  NgO^  and 
the  actual  gas  y  =  ( J9  -  d)ld.  The  above  equation  then  reduces  to 
4:(D-d)'^/m{d-D)  =  a.e-b'T.T/p,  and  the  author  investigated 
Natanson's  determinations  of  the  density  (Abstr.,  1885,  862;  1886, 
657)  in  order  to  find  whether  the  observations  are  in  accord  with  this 
relationship.  Allowing  experimental  errors  of  ^  per  cent,  in  the 
densities  of  the  dissociated  gas,  and  of  0*1  per  cent,  in  the  density 
of  the  NgO^,  the  possible  error  in  the  degree  of  dissociation  is 
calculated  for  each  of  Natanson's  experiments.  In  some  cases,  the 
error  is  found  to  exceed  100  per  cent.,  and  only  those  experiments 
where  it  is  less  than  10  per  cent,  are  used  for  comparison  with  the 
theory.  It  is  thus  found  that,  at  equal  temperatures,  the  value  kp  is 
approximately  constant,  and  that  it  increases  rapidly  with  the  tem- 
perature. Expressing  the  relationship  in  the  form  log  (kp/T)  = 
loga-6(loge)/2',  it  was  found  that  the  values  of  kp  are  fairly  accu- 
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rately  reproduced  by  the  use  of  the  constants  Ioga  =  9*13242  and 
61ogc  =  2866*2,  The  dissociation  is  hence  considered  to  proceed 
normally  and  in  accord  with  theory.  From  the  value  of  the  tem- 
perature coefficient  of  the  dissociation  degree,  the  value  13132 -I- 27' is 
obtained  for  the  heat  of  dissociation,  a  result  in  close  accord  with  that 
calculated  by  van't  Hoff  from  Deville  and  Troost's  experiments, 
namely,  12900.  The  apparent  speciBc  heat  of  the  gas  had  been  de- 
termined by  Berthelot  and  Ogier,  and  from  these  results,  allowing  for 
the  thermal  effects  of  the  dissociation  changes,  the  author  obtains  the 
following  values  for  the  molecular  heats. 

CplCv. 


N,04  14-85  12-86 

NO,         i  8-48  6-43 


1-165 
1*81 


These  results  are  in  accord  with  the  experimental  determination  of 
the  ratio  of  the  specific  heats,  namely,  117  for  84  per  cent.  NjO^,  and 
1*31  for  NO2  (by  extrapolation).  L.  M.  J. 

Dissociation  in  Mixed  Salt  Solutions.  By  Andreas  Fock 
{Zeit.  physikal  C/iem.,  1898,  26,  74—78). — The  author  further  con- 
tests the  validity  of  Nernst's  solubility  law  (Abstr.,  1897,  ii,  481). 
The  solubility  of  mixed  crystals  of  potassium  and  ammonium  chlorides 
is  also  considered.  Representing  the  concentration  of  the  ammonium 
chloride  in  the  solutions  and  crystals  by  c  and  x  respectively,  then 
from  the  values  of  c/x  the  value  of  the  dissociation  y  is  calculated 
which  leads  to  a  constant  ratio  for  c(l  -y)/x,  the  equilibrium  ratio  if 
the  salt  is  undissociated  in  the  solid.  From  this  value  of  y,  the  ratio 
cyj  v/a:  is  obtained,  leading  to  a  value  which  is  constant,  within  the 
limits  of  experimental  errors,  so  that  the  partition  law  is  valid  for 
such  solutions.  L.  M.  J. 

Dissociation  of  Compounds  Dissolved  in  Mixtures  of  Alcohol 
and  Water.  By  Ernst  Cohen  {Zeit.  physikal.  Chem.,  1898,  25, 
1 — 45).  In  order  to  completely  investigate  the  dissociation  of  com- 
pounds dissolved  in  aqueous  alcohol,  the  author  determined  the 
electrical  conductivity  of  solutions  of  potassium  iodide,  the  dilution 
varying  from  64  to  2048,  and  the  alcoholic  content  from  0  to  100  per 
cent,  (volume) ;  the  apparatus  and  the  method  of  preparation  of  the 
solutions  are  fully  described.  It  is  noteworthy  that,  at  dilutions  above 
512,  the  conductivity  in  absolute  alcohol  is  greater  than  that  in  80 
per  cent,  alcohol,  whereas  at  lower  concentrations  the  reverse  obtains, 
so  that  in  the  former  case  the  addition  of  water  lowers  the  con- 
ductivity. If  the  conductivity  of  the  alcoholic  solution  be  referred  to 
that  of  the  pure  aqueous  solution  at  equal  dilution,  it  is  found  that 
the  value  obtained  depends  only  on  the  alcoholic  content  and  not  on 
the  dilution.  This  holds  for  solutions  containing  less  than  80  per  cent, 
of  alcohol,  but  above  this  value  the  ratio  increases  with  dilution.  By 
examination  of  Wakeman's  results  (Abstr.,  1893,  ii,  257),  it  is  found 
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that  the  same  constancy  obtains  for  solutions  of  potassium  chloride, 
sodium  chloride,  hydrogen  chloride,  and  sodium  acetate,  whilst  the 
experiments  of  Walker  and  Hambly  (Trans.,  1897,  72)  show  that, 
below  50  per  cent,  of  alcohol,  the  same  result  obtains  for  solutions  of 
diethylammonium  chloride.  From  this,  it  follows  that  the  molecular 
conductivity  of  a  solution  in  aqueous  alcohol  may  be  obtained  from 
that  of  the  equivalent  aqueous  solution  by  multiplying  by  a  factor  which 
is  independent  of  the  dilution.  These  factors  are  given  for  the  various 
salts  examined,  and  it  is  further  seen  that  the  factor  is  independent  of 
the  nature  of  the  dissolved  salt,  and  depends  solely  on  the  alcoholic 
content,  being  but  little,  if  at  all,  affected  by  changes  of  temperature. 
As  this  result  may  be  extended  to  infinite  dilution,  it  follows  that 
substances  which  obey  the  dilution  law  in  aqueous  solution  do  so  also 
in  solutions  in  aqueous  alcohol,  and  conversely.  As  the  degree  of 
dissociation  in  aqueous  solution  is  given  by  the  expression  a  =  )u,B/ft«, 
that  in  the  solution  in  aqueous  alcohol  is  obtained  by  the  expression 
ttj  =  kfi^lkfji^  ,  and  hence  a^^a;  the  replacement  of  water  by  alcohol, 
therefore,  has  no  effect  on  the  degree  of  dissociation  of  the  dissolved 
material.  The  velocity  of  inversion  of  cane-sugar  by  hydrogen 
chloride  is,  however,  diminished  by  the  addition  of  alcohol,  that  is, 
the  dissociation  is  decreased ;  the  author  hence  considers  it  doubtful 
whether  the  electrical  conductivity  affords  a  trustworthy  measure  of 
the  dissociation.  L.  M.  J. 

Dissociation  of  Dibasic  Organic  Acids.     I.     By  W.  A.  Smith 

(Zeit.  physikal.  Chem.,  1898,  25,  144 — 177). — An  expression  was  ob- 
tained by  Noyes  for  the  dissociation  of  the  acid  ion  of  the  acid  salt  of 
a  weak  dibasic  acid  (Abstr.,  1893,  ii,  365),  and  the  laws  were  enun- 
ciated that,  (1)  the  hydrogen  dissociation  decreases  with  proximity  of 
the  acid  groups,  (2)  the  introduction  of  new  groups  influences  the  dis- 
sociation of  the  acid  and  of  the  acid  salt  in  the  same  manner ;  the 
author  endeavours  to  see  to  what  extent  these  laws  are  valid.  The 
method  of  sugar  inversion  as  a  means  of  measuring  the  hydrogen  ion 
concentration  was  first  studied.  At  100°,  the  rotation  of  sugar  solu- 
tions in  pure  water  rapidly  changes,  the  change  being  partly  due  to 
inversion  and  partly  to  decomposition ;  it  is,  moreover,  irregular,  so 
that  different  experiments  give  different  results,  but  on  adding  hydro- 
gen sodium  succinate,  the  rate  of  inversion  becomes  perfectly  regular, 
the  disturbing  influences  of  the  pure  water  being  eliminated ;  in  this 
case,  the  inversion  is  due  entirely  to  the  hydrogen  ions.  Neutral  salts 
of  weak  acids  have  a  similar  protective  influence,  and  the  sugar  changes 
only  very  slowly,  whereas  the  salts  of  strong  acids  give  curves  of 
inversion  which,  like  those  due  to  water,  are  irregular.  With  com- 
pletely dissociated  hydrochloric  acid,  a  perfectly  satisfactory  equation 
constant  was  obtained,  and  experiments  were  then  performed  to  ascer- 
tain whether  the  velocity  of  inversion  is  proportional  to  the  concentra- 
tion of  the  hydrogen  ions ;  this  was  found  to  be  accurately  the  case 
for  highly  dissociated  compounds,  but  with  weakly  dissociated  com- 
pounds this  proportionality  apparently  did  not  exist,  the  values  for 
the  dissociation  being  obtained  from  the  conductivity  experiments  of 
Ostwald  and  Kohlrausch.     As  the  ratio  of  the  inversion  velocity  to 
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bjdrogeu  concentration  only  slowly  decreases  with  dilution  in  the  case 
of  the  organic  acids,  it  follows  that  the  undissociated  acid  baa  but 
slight  influence  on  the  inversion,  whereas  the  influence  of  the  undis- 
sociated hydrochloric  acid  is  very  considerable.  L.  M.  J. 

Equilibrium  between  Ammoniuin  Nitrate  and  Ammonia. 
By  Basil  B.  Kuhilofp  {Zeit.  plojtikal.  Chern.,  1898,  25,  107—111).— 
Dry  ammonia  is  absorbed  by  ammonium  nitrate  with  the  formation  of 
a  liquid  which  has  been,  by  various  observers,  supposed  to  consist  of 
different  additive  compounds  of  the  two  substances.  The  author's 
observations  on  the  dissociation  pressure  of  the  liquid  had  previously 
led  to  the  supposition  that  no  such  compound  existed,  but  that  the 
liquid  was  a  solution  of  the  nitrate  in  ammonia.  In  order  to  test  the 
accuracy  of  this  view,  the  author  has  determined  the  composition  of 
the  liquid,  which  is  in  equilibrium  with  a  solid  phase  at  temperatures 
ranging  from  about  -  80°  to  +  1 68°.  The  curve  indicates  the  exist- 
ence of  a  solid  phase,  probablyNH^'NOjjSNHg,  at  temperatures  below 
-40°,  but  above  this  temperature  the  curve  is  perfectly  unbroken, 
being  the  curve  of  equilibrium  between  solid  ammonium  nitrate  and 
the  solution,  so  that  above  -  40°  no  compound  of  the  two  components 
exists.  L.  M.  J. 

Equilibrium  in  the  Systems,  Ether-water  and  Ether-water- 
malonic  Acid.  By  Eduahd  A.  Klobbie  {Zeit.  physikal.  Chem.,  1897, 
24,  615 — 632). — The  equilibrium  of  water  and  ether  was  first  deter- 
mined, the  composition  of  the  two  layers  being  found  at  temperatures 
varying  from  -  4°  to  +  95°.  Between  these  limits,  the  percentage  of 
water  in  the  upper  layer  increased  from  094  to  271,  whilst  between 
-  4°  and  82°  the  percentage  of  ether  in  the  lower  layer  decreased 
from  1263  to  27.  Above  about  80°,  however,  the  percentage  again 
increases,  as  no  turbidity  is  caused  by  heating  a  liquid  with  2*5  per 
cent,  of  ether,  whilst  a  2  7  per  cent,  solution,  which  becomes  turbid  at 
about  82°,  is  again  clear  at  115°.  The  solubility  of  malonic  acid  in 
water  and  ether  was  determined  at  temperatures  varying  from  0°  to 
132°,  the  melting  point  of  the  acid,  after  which  the  composition  was 
found  of  the  two  layers  formed  when  malonic  acid  is  added  to  ether 
and  water  at  15°  ;  the  conjugate  points  of  the  binodal  curve  are  thus 
obtained.  The  composition  of  the  liquid  in  equilibrium  with  the  solid 
acid  was  also  found,  and  the  equilibrium  field  is  thus  divided  into 
three  regions,  where  exist,  (1)  two  liquid  phases,  (2)  homogeneous 
liquid,  (3)  liquid  and  solid  phase,  and  the  composition  of  the  phase 
for  any  original  mixture  is  readily  obtained  from  the  diagram.  The 
partition  coefficient  of  the  acid  is  not  constant,  a  result  which  must 
necessarily  obtain  since  the  compositions  of  the  solvents  alter  on  the 
addition  of  the  acid.  By  graphical  extrapolation,  however,  the  limit- 
ing value  of  7  is  found,  which  is  still  not  the  partition  coefficient 
between  ether  and  water  but  between  the  two  ether-water  solutions. 

L.  M.  J. 

Application  of  the  Law  of  Mass-action  to  Researches  on 
the  Equilibrium  between  /3-Naphthol  and  Picric  Acid  in  Benz- 
ene Solution.  By  Basil  B.  Kukiloff  (Zeit.  physikal.  Chem.,  1897, 
24,  697 — 702). — In  the  author's  experiments   on  the  equilibi-ium  of 
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solutions  containing  the  above  three  components  (this  vol.,  ii,  112),  the 
greater  portion  of  the  isotherm  for  29*5°  corresponds  with  the 
naphthol-picrate  solid  phase.  The  mass-action  law  may  be  applied 
to  this  part  of  the  curve,  and  considering  the  dissociation  to  be 

CjoHy-  OH,C6H2(N02)3-  OH— CioHy-  OH  +  C6H2(N02)3-  OH, 
then  if  dissociation  be  complete,  the  product  of  the  concentration  of 
the  components  should  be  constant.  This  is  not  actually  the  case, 
but  as  the  product  only  varies  slightly,  the  dissociation  is  probably 
very  considerable.  Calculations  of  the  degree  of  dissociation  and  of 
the  dissociation  constant  are  made,  but  the  agreement  of  the  values 
for  the  latter  is  not  satisfactory.  Evidence  of  the  high  dissociation  is 
also  obtained  from  the  cryoscopic  and  boiling  point  observations, 
which  lead  to  a  molecular  weight  of  about  195,  in  place  of  373,  and 
hence  indicate  dissociation  to  the  extent  0*88.  The  author  also  points 
out  that  cryoscopic  observations  do  not  indicate  the  formation  of 
compounds  between  solvent  and  solute,  so  that  any  indication  of  the 
formation  of  hydrates  is  only  obtainable  when  solvents  other  than 
water  are  employed.     (Compare  Abstr.,  1897,  ii,  397.)  L.  M.  J. 

Aqueous  Solutions  of  Two  Salts  with  One  Common  Ion. 
By  C.  HoiTSEMA  {Zeit.  physikal.  Ghem.,  1897,  24,  577—607). — 
Representing  the  salts  by  XY  and  ZY,  then  in  a  saturated  solution  of 
the  former,  if  A  is  the  total  concentration  and  d  the  degree  of  dissocia- 
tion, ^(1  -  <i)  =  ^42(i"^  =  constant.  If  ZY  be  added  and  x,  y,  z,  be  the 
concentrations  of  the  respective  ions,  and  a  that  of  the  salt  ZY,  of 
which  c?2  is  the  degree  of  dissociation,  then  the  equations  of  equilibrium 
are  xy  =  A'^<P-  ;  {a  —  z)jzy  =  a(l—dja^d2^  ;  x  +  z  =  y  and  the  total 
solubility  of  X.Y  =  x  +  All-d)  affords  a  means  of  ascertaining  the 
validity  of  the  results.  It  follows  from  these  equations  that  the  con- 
centration of  XY  must  fall  on  the  addition  of  ZY,  but  cannot  sink 
below  the  value  -4(1  -  d),  remaining  constant  when  this  minimum  is 
reached.  Three  types  of  curves  are  thus  obtainable  where  the  solu- 
bility of  (1)  neither  salt,  (2)  one  of  the  salts,  (3)  both  salts  reaches 
this  minimum.  In  some  cases,  however,  the  addition  of  ZY  is  known 
to  cause  either  an  immediate  increase  in  solubility  or  a  decrease 
followed  by  an  increase,  and  in  such  cases  reactions  occur  between 
XY  and  ZY.  The  author  first  considers  the  effect  of  the  formation 
of  a  double  salt,  that  is,  a  compound  XY,ZY  which  dissociates  into 
XY  and  ZY.  The  equations  of  equilibrium  are  obtained,  and  it  is 
seen  that  addition  of  ZY  must  at  first  cause  a  decrease  of  solubility  of 
XY,  but  that,  as  formation  of  the  double  salt  increases,  the  solubility 
may  reach  a  minimum  and  afterwards  increase,  and  the  forms  of  the 
curves  are  given  for  the  several  cases  in  which  (1)  ZY,  (2)  XZY,  first 
reaches  its  saturation  concentration.  In  the  case  where  complex  salts 
are  formed,  the  effects  are  different,  the  term  complex  salt  being 
restricted  to  the  compound  dissociating  into  new  ions,  X  and  ZY2 
(Morgan,  Abstr.,  1895,  ii,  478  ;  Kahlenberg,  Abstr.,  1896,  ii,  6). 
In  this  case,  at  first  no  ZY  molecules  exist  in  solution,  and  hence  no  Y 
ions.  The  solubility  of  XY,  therefore,  increases  until  the  saturation 
concentration  of  X(ZY2)  is  reached,  after  which  it  decreases  owing  to 
the  precipitation  of  this  solid.     A  similar  result  is  obtainable  for  the 
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effect  of  XY  on  the  solubility  of  ZY,  so  that  the  complete  curve  con- 
sists of  four  parts  corresponding  with  the  solid  phases  XY,  X(ZY2). 
Z(ZY2),  ZY.  When  mixed  crystals  are  formed,  the  conditions  of 
equilibrium  are  more  complicated,  owing  to  changes  in  the  solid  phase. 
If  the  composition  of  the  crystals  changes  continuously,  a  continuous 
curve  is  obtained,  which  may  or  may  not  exhibit  maxima  and  minima, 
but  if  the  composition  of  the  crystals  changes  abruptly  at  detinite 
concentrations,  curves  of  at  least  two  distinct  parts  result,  which  may 
be  further  complicated  by  the  existence  of  double  salts.         L.  M.  J. 

Solubility  and  Decomposition  of  Double  Salts  in  Water. 
By  Eberhaud  Kimbacu  (Ber.,  1897,  30,  3073— 3089).— The  crystallo- 
graphic  properties  and  solubilities  of  the  double  cadmium  chlorides 
investigated  are  given  below. 

Salt.  Cryst.  system.  Solubility. 

1.  NH^Cl.CdCla Rhombic        '«» J  P  =  2988 +  02144  «. 

2.  4NH^Cl,CdCl2    Hexagonal  Is  decomposed. 

3.  KCl,CdCl2  +  HjO  Monocliaic     '«V  I*  =  22  20  +  02901  <. 

4.  4KCl,CdCI.2    Hexagonal  Is  decomposed. 

5.  BaCl2,2CdCM2  +  SHjO  ..     Regular          'S*  P  =  4080  +  01988  t. 

6.  BaCl2,CdCl2  +  4H,0  ...     Triclinic         'SV  I' =3578 +  0-2678  <. 

7.  MgCl2,2CdCl2+12H20     Rhombic        "iJ  P  =  4598 +  016505  «. 

Double  chlorides  of  the  type  4MCl,CdCl2  are  decomposed  by  water 
according  to  the  equation  4MCl,CdCl2tr;MCl,CdCl2  +  3MCl.  The 
reaction  proceeds  in  the  direction  right  to  left  with  an  increase 
of  temperature,  but  in  the  reverse  direction  as  the  temperature  sinks. 
On  diffusion,  the  double  chlorides,  Nos.  5,  6,  and  7,  undergo  decomposi- 
tion, and  in  all  cases  the  cadmium  chloride  passes  through  the  membrane 
less  readily  than  the  other  constituent. 

On  comparing  the  solubilities  of  the  double  salts  with  those  of  their 
constituents,  it  is  found  that  the  value  dp/dt  (that  is,  the  increase  in 
solubility  with  the  temperature)  is  much  greater  for  the  double  salts 
than  for  their  constituents.  The  solubility  of  any  of  the  double 
chlorides  at  0°  always  lies  between  the  solubilities  of  its  two  con- 
stituents at  that  temperature.  J.  J.  S. 

Validity  of  the  Dilution  Law.  By  J.  J.  van  Laar  (Zeit. 
physikal.  (JJvem.,  1898,  26,  79  —  90). — The  author,  in  considering  the 
causes  of  the  divergences  from  Ostwald's  dilution  law  which  are 
exhibited  by  many  aqueous  and  alcoholic  solutions,  is  le'l  to  the  im- 
portant conclusion  that,  although  the  ratio  /ip//*"  yields  a  degree  of 
dissociation,  yet  this  value  is  not  that  which  obtains  in  the  absence  of 
the  current ;  the  dissociation  thus  determined  is,  therefore,  incorrect. 
The  cause  of  the  alteration  of  the  dissociation  during  the  passage  of 
the  current  is,  in  the  author's  opinion,  the  great  difference  which  exists 
between  the  temperature  of  the  actual  conducting  ions  and  the  salt 
molecules,  and  that  of  the  liquid  as  a  whole.  L.  M.  J. 

Transition  Point  of  a  Solid  Solution.  By  Victor  Rothmund 
{Zeit.  Physikal.  C/tem.,  1897,  24,  705— 720).— The  author  first  shows 
that,  in  the  case  of   a  solid  solution,  the  effect  of  the  solute  on  a 
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transition  temperature  of  the  solvent  is  completely  analogous  to  the 
cryoscopic  effect  in  a  liquid  solution.  The  depression  of  the  transition 
temperature  is  hence  given  by  the  equation  tQ  —  t^  =  RT^/<f>'{c2-  c^), 
where  <f)  is  the  heat  of  transition  and  c^,  c^  the  concentrations  of  the 
solute  in  the  two  solid  phases.  If  n  be  the  ratio  of  the  molecular 
weights  of  the  solute  in  the  two  solutions,  then  cjc2'^  =  k,  so  that  for 
the  case  where  the  molecular  weights  are  equal,  <o  ~  ^i  ~  ^'^^^/4''^20-  ~  ^)  > 
that  is,  the  lowering  of  the  transition  temperature  is  proportional  to 
the  concentration  of  the  solute,  a  result  which  does  not  obtain,  how- 
ever, if  the  molecular  weights  differ.  Experiments  were  made  with 
solutions  of  carbon  tetrachloride  in  carbon  tetrabromide,  in  which 
cases  solid  solutions  are  formed,  whilst  the  bromide  exists  as  mono- 
clinic  and  regular  crystals  with  a  transition  point  of  about  46°.  The 
temperature  was  determined  by  a  thermometric  method  which  practic- 
ally amounts  to  the  observation  of  a  break  in  the  curve  of  cooling. 
The  solid  solutions  of  the  two  compounds  were  obtained  by  precipita- 
ting their  solution  in  alcohol  by  means  of  water,  but,  as  the  com- 
position of  the  precipitate  was  not  identical  with  that  of  the  mixture 
dissolved  originally,  corrections  for  the  depression  of  the  transition 
point  had  to  be  applied,  these  corrections  being  experimentally  obtained 
by  redissolving  the  precipitate  and  again  performing  the  experiment. 
The  results  indicate  a  constant  value  for  the  molecular  depression  and 
hence  that  the  tetrachloride  possesses  the  same  molecular  weight  in 
the  two  solid  solutions.  As,  further,  the  molecular  structures  of  iso- 
morphous  compounds  are  similar,  it  follows  that  the  two  modifications 
of  the  tetrabromide  possess  equal  molecular  weight,  so  that  the 
polymorphism  is  not  due  to  polymerism.  L.  M.  J. 

Elementary  Chemical  Considerations.  By  F.  Wald  (Zeit. 
phi/sikal.  Chem.,  1897,  24,  633 — 650). — The  author,  in  continuation 
of  previous  papers,  endeavours  to  show  that  no  necessity  exists  for  the 
assumption  of  the  atomic  hypothesis  for  the  explanation  of  chemical 
phenomena.  He  considers  the  case  of  a  chemical  operation  (an 
analysis)  undertaken  with  the  aid  of  materials  the  composition  and 
nature  of  which  are  completely  unknown,  and  shows  that  the  chemist 
is  guided,  although  perhaps  unconsciously,  by  a  phase  law  which  he 
calls  the  (iV-l- 1)  rule  ;  he  gives  definitions,  based  upon  Gibbs'  phase 
law,  of  identical  and  dissimilar  materials  and  of  a  chemical  compound 
(Abstr.,  1897,  ii,  308).  L.  M.  J. 
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Reduction  of  Sulphurous  Acid  to  Hydrogen  Sulphide.  By 
Eduard  Donath  {Zeit.  anal.  Chem.,  1897,  36,  663 — 665). — Sulphurous 
acid  is  readily  reduced  to  hydrogen  sulphide  by  a  hot  solution  of 
stannous    chloride    strongly   acidified    with    hydrochloric    acid.      The 


160  ABSTRACTS   OF  CHEMICAL   PAPERS. 


sulphurous  acid  or  sulphite  solution  must  be  added  slowly,  or  the 
hydrogen  sulphide  formed  will  react  with  sulphurous  anhydride,  causing 
separation  of  sulphur.  This  fact  may  be  applied  to  the  detection  of 
arsenic  and  antimony  in  presence  of  much  tin.  A  further  quantity 
of  strongly  acid  stannous  chloride  is  added,  and  to  the  boiling  liquid  a 
solution  of  sodium  sulphite  or  sulphurous  acid  is  added  in  dropa 
Arsenious  and  antimonious  sulphides  are  precipitated,  the  tin  is  not. 
The  same  method  may  be  applied  to  the  detection  of  arsenic  in  com- 
mercial sulphuric  acid.  M.  J.  H. 

Action  of  Hydrogen  on  Sulphuric  Acid.  By  Mabcellin  P.  E. 
Bertuelot  {Compt.  rend.,  1897,  125,  743—746). — A  slow  current  of 
hydrogen  can  be  passed  for  an  hour  through  concentrated  sulphuric 
acid  at  the  ordinary  temperature  without  any  appreciable  production 
uf  sulphurous  anhydride,  but  if  contact  between  the  gas  and  the  acid 
is  prolonged,  the  gas  is  absorbed  and  the  acid  is  reduced.  Light  has 
no  distinct  influence  on  the  reaction.  Dilute  sulphuric  acid  is  not 
reduced  by  the  hydrogen.  At  250°,  with  the  concentrated  acid, 
reduction  takes  place  somewhat  rapidly,  especially  in  presence  of  a 
considerable  excess  of  acid.  When  mixtures  of  hydrogen  and  oxygen 
are  left  in  contact  with  sulphuric  acid  either  at  the  ordinary  tempera- 
ture or  at  250°,  both  gases  are  absorbed,  but  the  rate  of  absorption  of 
hydrogen  is  the  same  as  in  the  absence  of  oxygen,  and  the  absorption 
of  oxygen  is  due  to  its  combination  with  the  sulphurous  anhydride  that 
is  formed.  Dry  hydrogen  and  sulphurous  anhydride  do  not  interact 
at  100°  or  280°. 

The  reduction  of  concentrated  sulphuric  action  by  hydrogen  is  an 
exothermic  reaction  and  develops  +  15*1  Cal.,  this  value  being  increased 
to  -f-  30*1  Cal.  in  presence  of  a  large  excess  of  sulphuric  acid,  owing  to 
the  heat  of  hydration.  In  the  case  of  dilute  sulphuric  acid,  the 
reaction  would  be  endothermic.  C  H.  B. 

Phosphorous  Oxychloride.  By  J.  Adolphe  Besson  {Compt.  rend., 
1897,  125,  771 — 772). — The  action  of  a  small  quantity  of  water, 
whether  in  the  liquid  form,  or  as  atmospheric  moisture,  on  phosphorus 
trichloride,  produces  phoaphoroue  oxychloride,  POCl,  which  is  isolated  by 
distilling  off  the  trichloride,  at  first  on  a  water  bath  and  finally  under 
low  pressure.  This  oxychloride  is  a  yellowish,  hyaline  solid  of  the 
consistence  of  paraffin,  with  an  odour  recalling  that  of  the  oxychloride, 
POCI3.  It  is  very  hygroscopic,  and  dissolves  in  water  with  a  strident 
noise,  the  products  being  hydrochloric  acid,  phosphorous  acid,  and  a 
small  quantity  of  an  amorphous  yellow  solid.  It  is  rapidly  de- 
composed by  light  with  formation  of  a  pale  yellow  precipitate 
which  changes  to  reddish-yellow  if  the  action  of  light  is  prolonged. 
The  oxychloride  is  insoluble  in  most  solvents,  but  dissolves  in 
phosphorus  trichloride.  It  combines  slowly  with  chlorine,  and  yields 
phosphoric  oxychloride,  POCl 3. 

The  yield  of  phosphorous  oxychloride  is  always  very  small,  probably 
because  its  formation  is  limited  by  its  extremely  hygroscopic  nature. 

C.  H.  B. 


INORGANIC   CHEMISTRY.  161 

Evolution  of  Helium  from  a  Natural  Compound  with  Pro- 
duction of  Heat  and  Light.  By  Julius  Thomsen  (Zeit.  physikal. 
Chem.,  1898,  25,  112 — 114). — Many  years  ago,  the  author  observed 
the  production  of  light  and  heat  when  a  mineral  occurring  among  the 
cryolite  beds  was  raised  to  a  low  red  heat.  The  mineral  consists 
chiefly  of  calcium  fluoride  with  a  small  quantity  of  the  fluorides  of 
cerium  and  yttrium,  and  by  heating  in  a  vacuous  tube  it  was  found 
that  helium  was  evolved,  together  with  some  hydrocarbon.  The 
helium  may  also  be  obtained  by  heating  the  powdered  mineral  with 
copper  oxide  and  absorbing  the  carbonic  anhydride.  Experiments 
were  also  undertaken  to  determine  whether  the  evolution  of  helium 
also  accompanied  the  luminosity  observed  on  heating  specimens  of 
fluor  spar,  but  the  results  were  negative.  L.  M.  J. 

Ammonium  Peroxide.  By  Pete  G.  Melikoff  and  L.  Pissarjewsky 
{Ber.,  1897,30,  3144— 3146).— The  authors'  investigation  of  the  salts 
of  peruranic  acid  (this  vol.,  ii,  165)  has  rendered  it  probable  that 
these  are  compounds  of  metallic  peroxides  with  peruranic  acid.  If 
this  view  is  correct,  the  hydrogen  ammonium  salt  is  a  compound  of  the 
acid  with  ammonium  peroxide,  a  substance  which  has  not  been  hitherto 
obtained.  The  present  paper  gives  evidence  of  the  existence  of  this 
substance. 

When  a  concentrated,  ethereal  solution  of  hydrogen  peroxide  at 
-  20°  acts  on  an  ethereal  solution  of  ammonia  at  the  same  temperature, 
a  heavy,  viscous  liquid  separates  in  quantity  depending  on  the  tem- 
perature of  the  mixture ;  the  odour  of  ammonia  diminishes  in  strength, 
although  the  heavy  liquid,  owing  to  partial  dissociation,  has  a  faint 
odour  of  ammonia  after  careful  washing  with  cooled  ether.  Ammonium 
peroxide  is  strongly  alkaline,  and  when  treated  with  caustic  potash 
yields  ammonia  and  potassium  peroxide  ;  it  dissociates  readily  into 
ammonia  and  hydrogen  peroxide,  which  is  also  formed  under  the 
influence  of  dilute  sulphuric  acid.  It  irritates  the  skin,  on  which  it 
produces  white  stains  ;  it  is  insoluble  in  ether,  but  dissolves  readily  in 
alcohol.  An  aqueous  solution  liberates  oxygen,  at  first  slowly,  then 
very  vigorously,  a  small  proportion  of  ammonium  nitrite  being 
formed. 

If  the  ethereal  mixture  of  ammonia  and  hydrogen  peroxide  is  cooled 
in  solid  carbonic  anhydride,  acicular  leaflets  separate,  consisting  of  a 
compound  of  ammonium  peroxide  and  hydrogen  peroxide,  of  the 
composition  (NH4)202,2H202  +  lOHgO.  M.  0.  F. 

Preparation  of  Carbides  by  the  Action  of  Calcium  Carbide 
on  Oxides.  By  Henri  Moissan  (Compt.  rend.,  1897,  125,  839 — 844). 
— ^When  calcium  carbide  is  fused  in  the  electric  furnace  with  certain 
metallic  and  non-metallic  oxides,  the  corresponding  carbides  are 
obtained  usually  in  a  crystalline  form.  Aluminium  oxide  yields  the 
carbide  C3AI4,  in  yellow  crystals ;  trimanganese  tetroxide,  the  carbide 
CMug;  chromic  oxide,  the  carbide  CgOr^;  molybdenum  dioxide,  the  carbide 
CM02 ;  tungstic  anhydride,  the  carbide  CW2 ;  titanium  dioxide,  the  car- 
bide CTi,  and  silica  yields  silicon  carbide.  Lead,  bismuth,  and  tin 
ojrides,  and  oxides  of  other  metals  that  do  not  form  definite  carbides, 
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are  reduced  to  the  metallic  state.  lu  all  cases,  the  calcium  carbide  is 
converted  into  the  oxide,  but  the  latter  is  reconverted  into  cirbide  by 
the  carbon  of  the  crucible  in  which  the  substances  are  heated. 

C.  H.  B. 

Preparation  of  Strontium  Sulphide  by  the  Action  of  Hydro- 
gen Sulphide  on  the  Oxide  or  Carbonate.  By  Jos6  R.  Mourklo 
{Compt.  rend.,  1897,  125,  775— 777).— Strontium  sulphide,  SrS,  is 
readily  obtained  as  a  white  solid  by  the  action  of  hydrogen  sulphide  on 
the  red-hot  oxide  or  carbonate,  the  latter,  on  the  whole,  giving  the  best 
results.  Since  the  reaction  is  reversible,  attention  to  the  temperature 
and  the  rapidity  of  the  current  of  gas  is  essential.  If  the  conditions 
are  such  that  the  water  formed  can  condense  on  the  hot  solid, 
the  product  contains  some  hydroxide.  At  a  bright  red  heat,  and  with 
a  slow  current  of  gas,  the  product  also  contains  strontium  hydroxide, 
but  with  a  sufficiently  rapid  current  of  gas,  the  convei-siou  into  sulphide 
is  complete.  C.  H.  B. 

MetaUio  Triple  Nitrites.  By  Cabl  Vw/ahwa.k  (Zeit.  anorg. 
Chem.,  1897,  15,  419 — 446).  —  Cojyper  lend  amnumium  nitrite 
CuPb(NH^)2(N02)fi,  obtained  by  adding  a  solution  of  copper  and  lead 
nitrate  to  a  solution  of  ammonium  nitrate  and  sodium  nitrite,  is  a 
black,  crystalline  salt  having  a  bluish,  metallic  lustre;  it  is  stable  at 
the  ordinary  temperature  or  when  gently  warmed,  and  is  very  similar 
to  the  (■orres{x)nding  potassium  salt.  Like  this  salt,  all  the  other 
triple  nitrites  contain  6NO2. 

Cojtper  calcium  j)Ol<ts«iu?n  nitrite,  obtained  by  mixing  a  wcU-cooled 
solution  of  copper  chloride  and  sodium  nitrite  with  a  solution  of 
potassium  chloride,  calcium  chloride,  and  sodium  nitrite,  is  a  deep  green, 
crystalline  powder,  which  is  puritied  by  washing  with  85  per  cent, 
alcohol  and  then  with  alcohol. 

Copper  calcium  avmumiuvi  nitrite,  prepared  in  a  similar  manner  to  the 
preceding  salt  but  using  very  concentrated  solutions,  closely  resembles 
the  potassium  salt,  but  if  kept,  gradually  decomposes  with  evolution 
of  nitrogen  trioxide. 

Copper  barium  potasaium  nitrite,  obtained  by  mixing  a  well-cooled 
concentrated  solution  of  barium  chloride  and  sodium  nitrite  with  a 
solution  of  copper  chloride,  potassium  chloride,  and  sodium  nitrite,  is 
also  a  deep  green,  crystalline  powder  ;  it  is  stable  when  kept  dry,  but 
decomposes  on  recrystallisation,  with  evolution  of  nitrogen  trioxide  and 
the  formation  of  basic  salts. 

Copper  barium,  ammonium,  nitrite  is  very  similar  to  the  potassium 
salt,  but  slowly  decomposes  when  allowed  to  remain  at  the  ordinary 
temperature. 

Copper  strontium  potassium  nitrite,  CuSrK2(N02)g,  is  obtained  in  a 
similar  manner  to  the  preceding  salts,  but  a  large  excess  of  strontium 
chloride  should  be  employed,  as  otherwise  a  mixture  of  salts  is 
obtained  containing  less  strontium ;  these  cannot  be  purified  by  re- 
crystallisation.  The  corresponding  ammoniwiti  salt  is  very  similar  to 
the  potassium  salt. 

Nickel  lead  potassium  nitrite,  obtained  by  mixing  dilute  solutions  of 
potassium,  lead,  and  nickel  nitrate  with  a  slight  excess  of  sodium 
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nitrite,  is  a  heavy,  brownish-yellow  powder.  The  corresponding 
ammonium  salt,  which  is  a  brownish-yellow  powder,  cannot  be  obtained 
pure.  Salts  containing  nickel,  barium,  and  ammonium  nitrites,  nickel, 
strontium,  and  ammonium  nitrites  and  nickel,  calcium  and  ammonium 
nitrites,  are  also  described,  but  they  are  evidently  mixtures. 

Iron  lead  potassium  nitrite  is  obtained  on  adding  a  solution  of  ferrous 
and  lead  nitrates  to  a  solution  of  potassium  nitrate  and  sodium  nitrite 
as  a  heavy,  reddish-yellow  precipitate  ;  this,  after  being  washed  by  de- 
cantation  with  water,  and  then  on  a  filter  with  alcohol,  is  an  intense 
orange-yellow  powder,  insoluble  in  cold  water  and  stable  at  the  ordinary 
temperature. 

Iron  barium  potassium  nitrite. — A  bright  yellow  precipitate  which  is 
apparently  a  mixture  of  salts  is  obtained  on  mixing  equivalent  quanti- 
ties of  ferrous  chloride,  barium  chloride,  and  potassium  chloride  with 
the  necessary  quantity  of  sodium  nitrite  ;  by  varying  the  proportions 
of  the  metallic  salts,  various  mixtures  of  salts  are  obtained.  A  com- 
pound of  the  formula  FeBaK2(N02)(;  is  obtained  by  mixing  a  solution  of 
ferrous  chloride  [12-5  c.c.  (1  c.6.  =  0-1943  gram  Fe)],  potassium  chloride 
(13  grams),  and  crystallised  barium  chloride  (22  grams)  in  120  c.c.  of 
water  with  100  c.c.  of  a  solution  of  sodium  nitrite  (10  c.c.  =  5  grams 
sodium  nitrite) ;  the  precipitate  is  quickly  separated  by  filtration,  washed 
with  alcohol,  and  dried  at  a  gentle  heat. 

Iron  calcium  potassium  nitrite  and  iron  strontium  potassium  nitrite. — 
Yellow  to  reddish-yellow  precipitates  containing  the  three  nitrites  are 
obtained  in  a  similar  manner  to  the  above  salts ;  but  they  contain 
varying  proportions  of  each  nitrite  according  to  the  relative  amounts 
of  the  constituents  employed.  The  author  was  unable  to  obtain  a 
compound  to  which  a  simple  formula  could  be  assigned.  The  corres- 
ponding ammonium  salts  of  iron  nitrite  can  be  obtained  in  a  similar 
manner  by  employing  small  quantities  of  the  constituents  for  each 
experiment ;  they  are  very  similar  to  the  potassium  salts. 

E.  C.  K 

Action  of  Hydracids  and  Oxygen  on  Mercury  and  other 
Metals.  By  Marcelltn  P.  E.  Berthelot  {Compt.  rend.,  1897,  125, 
746 — 749). — Hydrogen  chloride  may  remain  in  contact  with  mercury 
at  the  ordinary  temperature  for  many  years  without  appreciable 
change.  In  sealed  tubes,  no  reaction  takes  place  below  500°.  If,  on 
the  other  hand,  a  mixture  of  dry  hydrogen  chloride  (2  vols.)  and  oxygen 
(1  vol.)  is  allowed  to  remain  in  contact  with  mercury  at  about  20°,  the 
hydrogen  chloride  gradually  and  completely  disappears  and  the  greater 
part  of  the  oxygen  is  absorbed  also,  a  mixture  of  mercurous  chloride 
and  oxychloride  being  formed.  If  mercurous  chloride  alone  were 
formed,  the  reaction  would  develop  -i-87"6  Oal.,  but,  nevertheless,  the 
change  takes  place  very  slowly.  Water  does  not  prevent  the  reaction, 
but  retards  it  to  an  extent  depending  on  the  proportion  of  water 
present.  If  hydrogen  is  added  to  the  mixture  of  hydrogen  chloride 
and  oxygen,  it  remains  unabsorbed,  and  the  reaction  with  the  mercury 
does  not  set  up  any  reaction  between  the  hydrogen  and  oxygen. 

The  action  of  hydrogen  chloride  and  oxygen  on  mercury  is  analogous 
to  the  reactions  observed  with  silver,  lead,  and  copper. 
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When  a  mixture  of  hydrogen  Rulphide  and  oxygen  is  left  in  contact 
with  mercury,  the  surface  of  the  latter  is  slowly  converted  into  sul- 
phide, but  the  reaction  does  not  continue  unless  the  surface  of  the 
mercury  is  constantly  renewed.  The  complete  reaction  would  develop 
+  74-8  Cal.  C.  H.  B. 

Action  of  Sulphuric  Acid  on  Mercury  at  the  Ordinary  Tem- 
perature. By  Mabcellin  P.  E.  Bebtuelot  {Compt.  rend.,  1897,  125, 
749 — 750). — When  mercury  is  agitated  with  concentrated  sulphuric 
acid  at  the  ordinary  temperature,  the  acid  is  partially  reduced,  and  a 
mercury  sulphate  is  formed  which  is  precipitated  as  a  basic  salt  when 
the  acid  is  diluted  with  water.  A  minute  quantity  of  black  mercury 
sulphide  is  formed  at  the  same  time.  The  mercury  used  was  very  pure, 
and  the  same  reactions  were  observed  when  the  same  quantity  of  mer- 
cury was  subjected  to  three  successive  treatments  with  the  acid.  After 
prolonged  contact  between  the  acid  and  the  mercury,  the  sulphate 
separates  in  yellowish  crystals.  A  small  quantity  of  water  is  sufficient 
to  prevent  the  reaction  ;  the  acid  HjSO^  +  HjO  does  not  attack  mercury. 

C.  H.  B. 

Cerium.  By  O.  Boudouard  {Compt.  rend.,  1897,  125,  772—774).— 
Experiments  made  with  cerium  acetate  and  sulphate  tend  to  confirm 
Schiitzenberger's  conclusion  that  cerium  oxide  free  from  thorium  con- 
tains small  quantities  of  an  element  of  lower  atomic  weight.  When 
the  acetate  is  precipitated  with  hydrogen  peroxide,  the  atomic  weight 
of  the  element  in  the  precipitate  varies  from  137*15  to  137'6,  whilst 
the  atomic  weight  of  the  element  in  the  mother  liquor  varies  between 
137-85  and  1399.  C.  H.  B. 

Manganimolybdates.  By  Arthur  Rosenheim  and  Herrmann 
Itzio  {Zeit.  anorg.  Chem.,  1898,  16,  76 — 82). — The  authors  have  pre- 
pared the  complex  salts  described  by  Pochard  (Abstr,,  1897,  11,  498) 
to  which  he  assigns  the  composition  3M'20,Mn02,12M03.  They  find 
that  the  ammonium  salt  described  by  P^hard  is  an  ammoninm potaasium 
manganimolybdate  oi  the  composition  2(NH4)2O,K2O,Mn2O3,10MoO3-H 
5H2O.  It  is  obtained  by  the  action  of  potassium  permanganate  on 
ammonium  manganimolybdate,  and  crystallises  in  dull-red,  quadratic 
tablets  ;  it  is  sparingly  soluble  in  cold  water,  easily  so  in  water  at 
70 — 80°,  and  decomposes  when  the  solution  is  boiled,  manganese 
dioxide  being  precipitated. 

Potassium  manganimolybdate,  3K20,Mn02,8Mo03  -f-  5H2O,  is  obtained 
by  the  action  of  potassium  permanganate  on  a  solution  of  potassium 
paramolybdate,  by  adding  potassium  chloride  to  a  mixture  of  potassium 
permanganate  and  sodium  paramolybdate,  or  by  adding  potassium 
chloride  to  a  solution  of  the  preceding  ammonium  salt ;  the  second 
and  third  methods  give  very  good  yields.  It  crystallises  in  yellowish- 
red,  quadratic  tablets,  and  is  almost  insoluble  in  water. 

The  sodium  salt,  which  is  extremely  soluble,  cannot  be  prepared  in 
a  pure  state,  but  crystallises  mixed  with  manganous  salts  and  alkali 
molybdates.  The  free  acid  was  obtained  as  a  black  mass.  Neither  of 
the  preparations  were  fit  for  analysis, 
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The  authors  especially  draw  attention  to  the  remarkable  decom- 
position of  the  above  ammonium  salt  with  potassium  chloride, 
which  takes  place  quantitatively  when  a  solution  of  the  ammonium 
salt  is  mixed  with  an  excess  of  potassium  chloride  solution  and 
allowed  to  remain  12  hours  at  the  ordinary  temperature.  An 
examination  of  the  filtrate  from  the  precipitated  potassium  salt  shows 
that  this  decomposition  takes  place  according  to  the  equation 
2(NH4)2O,K2O,Mn.O3,10MoO3  +  4KC1  =  SKgCMnOg.SMoO.,  +  4NH4CI 
+  MnO,2Mo03.  E.  C.  R. 

Peruranic  Acid  and  its  Salts.  By  Petr  G.  Meltkoff  and 
L.  PissARjEwsKY  {Ber.,  1897,  30,  2902— 2907).— Of  the  two  formulae 
for  peruranic  acid  put  forward  by  Fairley  (this  Journal,  1877,  i,  127), 
Mendel^eff  regards  the  expression  UO^  as  the  more  probable,  the  salts 
being  represented  by  the  formulae  {^2^-2)^^4:  '^^^  I^2^2(^^4)2-  "^^^ 
authors  support  this  view,  having  found  that,  by  means  of  aluminium 
hydroxide,  peruranates  may  be  resolved  into  metallic  peroxides  and 
UO4,  whilst  carbonic  anhydride,  which  has  no  influence  on  uranic  acid, 
converts  insoluble  peruranates  into  metallic  hydrogen  carbonates, 
hydrogen  peroxide,  and  free  UO^  ;  moreover,  salts  have  been  obtained 
which  have  the  formula  (^0)2X104. 

The  sodium  salt,  (Na202)U04,  is  a  yellow,  crystalline  powder  con- 
taining 8H2O ;  dilute  sulphuric,  hydrochloric,  acetic,  and  succinic 
acids  eliminate  hydrogen  peroxide,  whilst  continuous  agitation  of  an 
aqueous  solution  of  the  salt  with  aluminium  hydroxide  resolves  it 
into  peruranic  acid  and  hydrogen  peroxide,  a  small  quantity  of  sodium 
aluminate  being  also  produced. 

The  lithium  salt,  Li202(U04)2,  is  obtained  by  the  action  of  lithium 
hydroxide  and  hydrogen  peroxide  on  uranium  nitrate,  being  precipi- 
tated from  solution  by  alcohol ;  it  crystallises  in  short,  yellow  prisms 
containing  BHgO.  Its  behaviour  towards  acids  and  aluminium 
hydroxide  is  similar  to  that  of  the  sodium  salt.  The  lithium  salt, 
(Li202)2U04,  is  very  unstable  ;  it  is  a  red,  crystalline  substance,  which 
gives  off  oxygen  in  the  desiccator. 

The  ammonium  salt,  (NHJ202(U04)2,  is  a  bright  yellow,  crystalline 
substance  containing  BHgO  ;  aluminium  hydroxide  eliminates  hydro- 
gen peroxide.  The  composition  of  this  salt  indicates  the  existence  of 
ammonium  peroxide  (compare  this  vol.,  ii,  161),  which  is  also  rendered 
probable  by  the  fact  that  ammonia  behaves  towards  hydrogen  peroxide 
in  the  same  way  as  the  fixed  alkalis  ;  moreover,  tetrethylammonium 
hydroxide,  when  agitated  with  an  ethereal  solution  of  hydrogen 
peroxide,  yields  an  oily  liquid  which  gives  rise  to  hydrogen  peroxide 
under  the  influence  of  sulphuric  acid,  and  decomposes  spontaneously 
at  common  temperatures  with  liberation  of  oxygen. 

The  barium  salt,  (Ba02)2U04,  obtained  from  the  sodium  salt  and 
barium  chloride,  is  an  orange,  crystalline  powder,  containing  8H2O, 
and  yields  hydrogen  peroxide  with  sulphuric  acid  ;  repeated  treatment 
with  carbonic  anhydride  yields  hydrogen  peroxide,  peruranic  acid, 
and  hydrogen  barium  carbonate.  The  barium  salt,  Ba02(U04)2,  is  pre- 
pared from  the  ammonium  salt  and  barium  chloride ;  it  is  a  yellow, 
VOL.  LXXIV.  ii.  13 
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crystalline  powder,  containing  QH^O,  and  yields  hydrogen  peroxide 
when  treated  with  sulphuric  acid. 

The  calcium  salt,  (Oa02)2U04,  prepared  from  the  sodium  salt  and 
calcium  chloride,  crystallises  in  rhombic  prisms,  and  contains  lOH^O. 

The  copper  salt,  (Cu02)2U04,  is  obtained  as  a  dark  green,  gelatinous 
precipitate  on  adding  copper  sulphate  to  a  solution  of  the  sodium 
salt. 

The  nickel  salt,  (NiO)2U04,  separates  as  a  greenish-yellow,  gela> 
tinous  precipitate  on  adding  nickel  sulphate  to  a  solution  of  the 
sodium  salt,  hydrogen  peroxide  being  found  in  the  filtrate. 

The  had  salt  (PbO)jU04  +  PbO,UOg,  a  dark  orange,  crystalline 
powder,  consisting  of  short  prisms,  is  obtained  from  the  sodium 
salt  and  lead  acetate.  Careful  treatment  with  dilute  acetic  acid 
resolves  it  into  lead  acetate  and  peruranic  acid  without  producing 
hydrogen  peroxide. 

Almost  all  the  foregoing  salts  yield  ozone  when  treated  with  con- 
centrated sulphuric  acid.  Peroxides  give  rise  to  vigorous  evolution  of 
oxygen.  M.  O.  F. 

Action  of  Carbonic  Oxide  on  Platinum  and  Palladium.  By 
E.  Harbeck  and  Gboro  Lunoe  {Zeit.  anorg.  Chem.,  1898,  16, 
50 — 66). — The  method  for  estimating  ethylene  and  benzene  described 
in  an  earlier  paper  (this  vol.,  ii,  193)  is  not  applicable  to  coal-gas ; 
this,  the  authors  have  discovered,  is  due  to  the  presence  of  carbonic 
oxide,  2*6  per  cent,  of  carbonic  oxide  being  sufficient  to  prevent  the 
action  of  platinum  black  on  a  mixture  of  ethylene  and  hydrogen. 
Moreover,  if  platinum  black  is  saturated  with  carbonic  oxide  and  the 
excess  driven  out  with  hydrogen,  its  action  on  a  mixture  of  ethylene 
and  hydrogen  is  destroyed. 

Platinum  black  absorbs  about  60  times  its  volume  of  carbonic 
oxide,  and  palladium  black  about  36  times  its  volume.  The  com- 
pound formed  is  probably  a  true  chemical  compound,  since  the 
carbonic  oxide  is  not  eliminated  by  the  subsequent  action  of  other 
gases,  such  as  hydrogen ;  it  is  very  stable,  but  suddenly  decomposes 
at  250°  into  its  constituents.  The  authors  were  unable  to  isolate 
it,  as  it  is  not  volatile,  and  cannot  be  extracted  by  the  ordinary 
solvents.  E.  C.  R. 

Platinum  Tellurides.  By  Carl  Roessler  (Z&it.  anorg.  Chem., 
1897,  15,  405 — 411). — Platinum  ditelluride,  PtTog,  is  obtained  by 
heating  an  intimate  mixture  of  finely  divided  platinum  with  a  slight 
excess  of  tellurium,  and  extracting  the  product  with  concentrated 
potassium  hydroxide  (1  water  :  2  alkali)  as  long  as  tellurium  dissolves. 
It  is  a  grey,  crystalline  powder,  but  may  be  obtained  in  octahedra  by 
dissolving  platinum  in  ten  times  the  theoretical  quantity  of  tellurium 
under  borax,  allowing  the  fused  mass  to  cool  slowly,  and  then  ex- 
tracting it  with  cold  dilute  nitric  acid.  It  is  only  slowly  attacked  by 
boiling  concentrated  nitric  acid,  and  is  not  altered  by  boiling  with 
concentrated  potassium  hydroxide,  but  if  a  rod  of  zinc  is  placed  in  the 
solution,  potassium  telluride  is  at  once  formed.  When  protected  from 
the  air,  it  does  not  melt  below  the  boiling  point  of  tellurium,  but  if 
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heated  in  the  blowpipe  flame,  it  melts  to  a  pasty  mass,  which  gradually 
loses  tellurium,  becomes  limpid,  and  finally  leaves  a  residue  of 
platinum. 

Platinum  telluride,  PtTe,  is  prepared  by  heating  the  ditelluride  in 
the  blowpipe  flame  until  it  becomes  limpid,  and  allowing  it  to  cool, 
when  it  crystallises  out  in  polyhedra ;  good  crystals  may  also  be 
obtained  by  heating  an  intimate  mixture  of  tellurium  (100  grams)  and 
platinum  (150  grams)  in  a  glass  tube  until  combination  takes  place, then 
melting  the  mixture  together  with  the  glass,  and  dropping  the  hot 
glass  into  cold  water.  When  the  monotelluride  is  heated  in  the  blow- 
pipe flame  for  a  short  time,  a  compound  is  obtained  which,  on  analysis, 
gives  numbers  approximating  to  those  required  by  the  formula  PtgTe. 
The  regulus  thus  obtained  has  a  dull  grey,  crystalline  fracture. 

In  analysing  the  above  compounds,  the  finely  powdered  sample, 
after  being  fused  in  a  platinum  crucible  with  10  times  the  quantity  of  a 
mixture  of  potassium  nitrate  (1  part)  and  sodium  carbonate  (2  parts), 
is  extracted  with  water  and  the  platinum  filtered  off.  The  solution 
is  evaporated  to  dryness  with  hydrochloric  acid,  the  residue  dis- 
solved in  water,  and  the  tellurium  precipitated  with  sulphurous  acid. 

E.  C.  E. 
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Copper  Ore  from  Argentina.  By  Juan  Valentin  {Anal.  Museo 
Nae.  Buenos  Aires,  1897,  5,  28 — 32). — The  copper  ore  described 
occurs  in  the  Chacabuco  mine,  dept.  Iruya,  prov.  Salta,  along  with 
copper  pyrites,  tetrahedrite,  pyrites  and  blende  in  a  gangue  of  quartz, 
calcite,  and  dolomite.  It  is  massive  with  a  sub-conchoidal  fracture ; 
and  the  colour  is  grey  with  a  reddish  tinge  which,  on  exposure  to  the 
air,  becomes  bluish.  H  =  3;  sp.  gr.  =  5'18 — 5*28.  It  is  soluble  in 
hydrochloric  acid  with  evolution  of  hydrogen  sulphide.  Analysis  by 
Kyle  gave 

Cu.  Fe.  Ag.  S.  CaCOs.     MgCOj.     Insol.        Total. 

71-00       3-85       0-18       20-71       1-96       1-13       0-80       99-63. 

After  deducting  gangue,  this  is  interpreted  as  a  mixture  of  75-25  per 
cent,  of  copper  glance  (CugS)  and  2456  of  erubescite  (CugFeSg). 

L,  J.  S. 

Cinnabar  and  Onofrite  from  Ouen-Shan-Tchiang,  China.  By 
Pierre  Termier  {Bull.  soc.  /ran.  rain.,  1897,  20,  204 — 210). — In  the 
cinnabar  mines  of  Ouen-Shan-Tchiang,  in  the  province  Kouei-Tch6ou, 
Central  China,  the  ore  occurs  in  quartzose  veins  in  limestone.  Onofrite 
is  present  in  small  patches  ;  the  fracture  is  granular  and  shining  and 
iron-black.  Analyses  by  Pisani  gave  I  for  the  cinnabar  and  II  for 
the  onofrite ;  the  second  agrees  with  the  formula  (IIg,Zn)(S,Se). 

Hg.  S.  Se.     Zn,  (trace  of  Fe).      Total. 

I.         85-75  13-70  Nil  —  99-45 

II.         77-3  10-3  8-4  1-3  97-3 

13—2 
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A  small  quantity  of   onofrite,  quite   free    from  specks  of  enclosed 
cinnabar,  gave  9*4  per  cent,  of  sulphur. 

The  cinnabar  sometimes  occurs  in  large  crystals.  Interpenetrating 
twin  crystals  are  described,  which,  in  polarised  light,  are  seen  to 
consist  of  intimately  intergrown  right  and  left  optically  rotating 
individuals,  the  combination  sometimes  showing  Airy's  spirals. 
These  compound  crystals  possess  hexagonal  symmetry.  L.  J.  S. 

Bauxite  Deposits  of  Arkansas.  By  John  C.  Branner  (/.  of 
Geology,  1897,  5,  263 — 289). — The  occurrence,  mining,  Ac,  of  bauxite 
in  Arkansas  are  described ;  it  is  usually  pisolitic,  but  sometimes 
massive  in  structure,  and  occurs  in  connection  with  syenite.  Several 
analyses  are  given,  the  extremes  are 

H,0.  A1,0,.  SiO,.  Fe,0^  TiO,. 

30-31  — 17-39      62-05—37-60      200—45  20      1-37- 2215      0—350 

As  shown  by  the  extremes  given  to  the  right,  it  graduates  into 
pisolitic  kaolin.  Some  varieties  are  highly  ferruginous,  containing 
54*9 — 66-85  per  cent,  of  ferric  oxide,  but  those  which  are  the  deepest 
in  colour  do  not  always  contain  the  most  iron.  The  various  views  as 
to  the  origin  of  bauxite  are  discussed,  and  its  uses  as  a  refractory 
material  described.     A  complete  bibliography  is  added.         K.  J.  S. 

Ankerite  from  Sandhurst,  Victoria.  By  Tuomas  Cooksky 
{tiecorda  AtLStralian  Museum,  1897,  3,  63 — 65). — Ankerite  occurs  as 
lenticular  crystals,  associated  with  quartz,  albite,  and  chalybite,  at 
Sandhurst,  Victoria.  The  surfaces  of  the  flat  rhombohedra  have  a 
yellowish  tinge,  but  in  the  interior  they  are  colourless  and  translucent. 
Analyses  gave,  after  deducting  some  albite, 

CaCO,.  FeCO,.  MgCO,.  Mn.  Sp.  gr. 

50-76  23-97  2593  Nil.  2-994. 

Tliis  gives  the  formula  5CaC03,2FeC03,3MgC03.     In  Borioky's  general 
formula,  CaFeCgOg  +  nCaMgC.^0^,  the  value  of  n  is  here  3i2.  L.  J.  S. 

Langbeinite,  a  Tetartohedral  Cubic  Mineral.  By  Otto 
LuEDECKE  (^«i7.  Krijst.  Min.,  1898,29,  255— 261.)— The  double  salt, 
K2S04,2MgS04,  prepared  artifically  by  Piecht  (C/iem.  Indust.,  1880, 
3,  418)  and  first  described  as  a  mineral  by  Zuckschwerdt  (Zeit.  anyew. 
Chem.,  1891,  356)  has  been  found  in  considerable  quantities  at  several 
localities  (Wesieregein,  Wilheluishall,  Neu-Stassfurt,  Solvayhall,  «fec.) 
in  the  Prussian  salt  deposits.  The  mineral  has  a  glassy  lustre  and  a 
conchoidal  fracture;  H  =  3 — 4;  sp.gr.  =  2-83.  It  is  slowly  decom- 
posed by  water,  and  attracts  moisture  from  the  air.  Analyses  by 
Zuckschwerdt  of  grey  and  white  material  gave  I  and  II  respectively  j 
III,  by  Wagner,  is  of  transparent  material. 

K2SO4.  M1.SO4.  CaSO^. 

I.       41-30  58-20        — 

II.       38-99  58-55  0-50 

III.       41-0  58-1  — 


MgCl,. 

MgO. 

NaCl. 

HjO.          Sp.  gr. 

0-22 
055 

0-08 
0-13 

0-43 

0-78     }    2-86 

— 

— 

— 

1-0           2-81 
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The  cubic  crystals  are  very  rare  ;  they  are  of  interest  in  being 
tetartohedral  (tetrahedral-pentagonaldodecahedral  class  of  Groth). 
One  crystal  shows  the  forms,  {100},  {111},  {111},  {211},  {221},  {310}, 
{210},  {920}  and  {110};  the  arrangement  of  the  faces  is  as  on  the 
crystals  of  sodium  chlorate  which  rotate  the  plane  of  polarisation  to 
the  left.  The  crystals  of  langbeinite  are  optically  inactive ;  index  of 
refraction  for  sodium  light,  15281 ;  for  thallium  light.  1*5343. 

L.  J.  S. 

Planoferrite.  By  L.  Darapsky  (Zeit.  Kryst.  Min.,  1898,  29, 
213 — 216). — The  name  planoferrite  is  given  to  a  new  hydrated  basic 
ferric  sulphate  occurring  with  copiapite.  coquimbite,  and  other 
sulphates  in  the  *'  Lautaro  "  copper  mine  at  Morro  Moreno,  near  Anto- 
fagasta.  Chili.  The  small  tabular  crystals  are  determined  by 
F.  Griiuling  to  be  probably  orthorhombic  ;  they  are  yellowish-green 
to  brown  in  colour,  and  have  a  perfect  cleavage  parallel  to  the  large 
plane.  Water  easily  decomposes  the  mineral  with  separation  of  basic 
ferric  sulphate,     Analysis  gave 

FegOg.  SO3.  H2O,  Insol.  Total. 

31-20  15-57  51-82  1-41  100-00 

corresponding  with  Fe203,S03,15H20.  This  is  more  basic  than 
amarantite,  and  contains  more  water  than  other  basic  ferric  sulphates. 
It  may  have  been  formed  by  the  alteration  of  copiapite. 

Analyses  are  also  given  of  material  from  the  salt  deposits  near 
Taltal,  Chili,  consisting  of  mixtures  of  glauberite,  blbdite,  soda  nitre, 
and  rock  salt.  L.  J.  S. 

Beresowite,  a  New  Mineral.  By  J.  Samoiloff  {Bull.  Soc.  Imp. 
des  Naturalistes  Moscow,  1897,  290 — 291). — Beresowite  occurs  with 
galena  and  cerussite  at  Beresowsk  in  the  Urals.  The  indistinct 
tabular  crystals  are  dark  red,  and  resemble  melanochroite  ;  they  have 
a  perfect  cleavage  in  one  direction  and  are  pleochroic  ;  sp.  gr.  =  6-69. 
Pseudomorphs  of  beresowite  after  crocoite  are  also  found.  Analysis 
gave  results  agreeing  with  the  formula  2PbO,3PbCr04,PbC03. 

PbO.  CrO,.  CO2.  Total. 

79-30  17-93  2-46  99-69 

L.  J.  S. 

Gedrite-schist  from  Dalecarlia.  By  Mats  Weibull  {Jahrb.f. 
Min.,  1897,  ii,  Kef.  443—445  ;  from  Geol.  For.  i  Stockholm  Forh., 
1896,  18,  377). — Amongst  the  quartz-hornblende-schists  occurring  in 
the  mining  district  of  Vester-Silfberg,  in  southern  Dalecarlia,  is  a 
variety  containing  the  orthorhombic  aluminous  amphibole,  gedrite. 
Besides  much  quartz  and  bundles  of  gedrite,  this  contains  some 
orthoclase,  magnetite,  apatite,  and  albite.  The  gedrite  individuals  are 
2 — 3  cm.  long  and  0-5  mm.  thick.  Detailed  optical  determinations 
are  given  ;  the  pleochroism  is  strong.  Gedrite  of  sp.  gr.  =  3-243  gave, 
on  analysis  by  J.  Petren, 

SiOj.      AI2O3.       FeO.      MnO.     MgO.     NrjO.      KjO.       H2O.      Total. 
47-40     13-68     23-38     2-36     7-32     3-21     trace     1-97     99-32 
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Formula :  1 0R"SiO3  +  2R"Al2SiOe  +  R' A  1(8103)2,  '^^^re  R'  =  H  +  Na, 
and  (Fe  +  Mn) :  Mg  :  Hg  :  Nag  =  6  :  3  :  2  :  1. 

The  mineral,  in  containing  alkali,  approaches  to  glaucophane  in 
composition.  L.  J.  S. 

Hornblende-Basalt  from  Mitlechtem.  By  K.  von  Kbaatz- 
KoscHLAU  {Jahrh.f.  Min.,  1897,  ii,  Ref.,  475—476  ;  from  Notizbl.  Ver. 
/.  Erdkunde  Damutadt,  1896,  [iv],  17,  23— 28).— Hornblende- 
nepheline-basalt  from  the  central  portion  of  a  dyke,  6 — 8  m.  thick, 
gave  analysis  I ;  towards  the  margins  of  the  dyke,  iron  ore  becomes 
more  plentiful,  and  hornblende  and  nepheline  are  replaced  by  biotite 
and  plagioclase  respectively.  Anal.  II  is  of  the  hornblende-granite 
which  is  cut  by  the  basalt  dyke ;  it  contains  orthoclase,  plagioclase, 
biotite,  hornblende,  and  titanite.  Altered  granite  from  near  the 
basalt-contact  gave  anal.  III.  The  high  percentage  of  water  in  I  and 
III  is  considered  to  represent  the  water  originally  contained  in  the 
basaltic  magma. 


SiO^ 

TiO,.     AljO,.  Fe,0,. 

FeO.  MnO.  MgO. 

CaO.  Na,0. 

K,0. 

H,0.    ToUl. 

I. 

40-19 

notdet.    11-91    6-24 

6  63   trace   1267 

1313   2-90 

2-34 

4  19    100-20 

II. 

61-38 

16-12  8-84 

8-00      „        6-73 

6-45   2-82 

8-27 

0-86    101-41 

III. 

68-44 

16  77    3-67 

2-75      „        4-68 

4-64    2-62 

4-35 

8-02    100-89 
L.  J.  S. 

The  Monchiquites  or  Analcite  Group  of  Igneous  Rocks. 
By  Louis  V.  Pibsson  {J.  qf  Geologi/,  1896,  4,  678— 690).— That  a 
basic  rock  like  monchiquite,  occurring  in  deep-seated  dykes,  should 
contain  80  much  glass  is  rather  anomalous.  Hunter's  analysis  of  the  so- 
oalled  glassy  base  of  the  original  Brazilian  monchiquites  (Abstr.,  1892, 
1058)  gives  the  molecular  ratios,  SiOj :  AiPg :  NajO :  HgO  =  4:1:1:2, 
as  in  analcite.  This  glassy  base  has,  then,  the  exact  chemical  composi- 
tion, the  exact  specific  gravity,  the  property  of  gelatinising  with  acids, 
and  the  optical  properties  of  analcite ;  it  must  therefore  be  that  mineral, 
and  not  a  pitchstone  glass  as  was  formerly  supposed. 

This  analcite  is  of  primary  origin,  as  in  the  analcite-basalt  from 
Montana  described  by  Lindgren  (Abstr.,  1892,  1413),  and  as  there  is 
a  leucite  group  of  rocks,  so  is  there  an  analcite  group.  The  analcite- 
basalts  corresponding  with  the  leucite-basalts  are  the  monchiquites  of 
Rosenbusch,  and  the  analcitites,  or  olivine-f ree  analcite-basalts,  are  the 
fourchites  of  J.  F.  Williams.  L.  J.  8. 

Analcite-basalt  from  Colorado.  By  Whitman  Cross  (J.  of 
Geology,  1897,  6,  684 — 693.  Compare  preceding  abstract). — A  black 
basaltic  rock  occurs,  presumably  as  a  dyke,  at  "The  Basin,"  west  of 
Cripple  Creek,  in  Colorado.  Besides  phenocrysts  of  augite,  olivine, 
and  analcite,  there  are  also  present  felspars,  magnetite,  biotite,  and 
apatite.  The  analcite,  which  occurs  as  white  isotropic  grains,  gave 
analysis  I ;  the  silica  is  somewhat  low,  but  there  is  no  reason  for 
doubting  the  reference  to  analcite.  The  portion  of  the  rock  soluble  in 
hydrochloric  acid  has  practically  the  same  composition.  The  pale 
yellow   augite  gave   the  results  under  II.      The   bulk   analysis  of 
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the    rock    is    given    under    III.        The    analyses    are    by    W.    F. 
Hillebrand. 


SiOj.      ZrOa-     TiOj.     AI2O3.    FegOg. 

FeO.     MnO.      CaO. 

SrO. 

BaO. 

I, 

,  51-24        —         —        24-00       1-20 

—        —          1-62 

0-06 

— 

II. 

49-26        —        1-53         6-0:       3-31 

4-23        —        21-79 

0-06 

? 

III. 

45-59       0-03       1-32       12-98       4-P7 
H2O. 

4-70       0-14       11-09 
H2O. 

0-12 

0-13 

MgO.  KjO.  NajO.  LiaO.  (over  H^SO.). 

(remainder).  SO.^.     CI. 

r^Os- 

Total. 

I. 

0-33   1-25    11-61     —              0-62 

8-47         Nil    trace 

100-40 

II. 

12-40   0-41      0-79     —               — 

—            

— 

99-79 

III. 

8-36   1-04      4-53  trace             0-51 

3-40           —     0-05 

0-91 

99-87 

The  plagioclase-basalts  of  the  same  region  have  the  same  composition 
but  with  less  water,  the  presence  of  which  has  influenced  the  formation 
of  analcite.  L.  J.  S. 

Contact  Metamorphism  of  Phyllites.  By  K.  Dalmer  {Jahrh. 
f.  Min.,  1897,  ii,  215—218.  Compare  this  vol.,  ii,  82).— The  green 
mineral  of  phyllites,  which  is  decomposed  by  hydrochloric  acid,  is 
considered  to  be  probably  thuringite.  This  consists,  according  to 
Rammelsberg,  of  mixtures,  in  varying  proportions,  of  2(Al,Fe)203,Si02 
and  2(Fe,Mg)0,Si02  with  water ;  and,  after  deducting  muscovite,  the 
results  of  some  analyses  are  made  to  agree  with  this  formula. 
According  to  Tschermak,  biotite  also  contains  the  olivine  molecule 
2(Fe,Mg)0,Si02. 

These  formulae  are  used  in  an  equation  (which  is  a  modification  of 
that  given  in  the  previous  paper)  to  express  the  change  from  a 
phyllite,  consisting  of  muscovite,  quartz,  and  thuringite,  to  a  rock 
containing  biotite  and  andalusite.  Cordierite  could  also  be  produced 
from  a  mixture  of  muscovite,  quartz,  and  thuringite.  L.  J.  S. 

Average  Specific  Gravity  of  Meteorites.  By  Oliver  C. 
Farrington  (/.  of  Geology,  1897,  5,  126— 130).— From  the  weights 
and  specific  gravities  of  142  meteorites  of  which  the  fall  has  been 
recorded  during  the  last  hundred  years,  the  average  specific  gravity  of 
meteoric  matter  is  deduced  as  being  3-69.  L.  J.  S. 

Meteoric  Iron  from  Beaconsfleld,  Australia.  By  Emil  W. 
Cohen  {Sitz.-ber.  Akad.  Berlin,  1897,  1035— 1050).— This  iron,  which 
has  recently  been  found  near  Beaconsfleld,  Mornington  Co.,  Victoria, 
originally  measured  30  x  30  x  15  cm.,  and  after  a  portion  of  the  thick 
coating  of  rust  had  been  removed,  it  weighed  75  kilos. ;  it  exudes  much 
ferrous  chloride,  and  is  consequently  liable  to  rapid  alteration.  It  is 
an  octahedral  iron  of  coarse  structure  with  kamacite  predominating. 
Crystals  of  schreibersite  gave  analysis  I,  agreeing  with  the  ratio 
(Fe,Ni,Co)  :P  =  3-1585  :1.  Fine  needles  of  rhabdite  gave  II,  here 
(Fe,Ni,Co)  :  P  =  30533  : 1 .  The  tsenite  gave  III  after  deducting  some 
nickel-iron  phosphide.  Indistinct  crystals  of  cohenite  are  of  irregular 
distribution  in  the  iron ;  after  deducting  a  little  schreibersite,  which 
closely  resembles  cohenite  in  physical  characters,  it  gave  the  results 
under   IV;  (Fe,Ni,Oo) :  0  =  3*064  :  1.     Nodules   of   troilite   gave  V; 
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(Fe,Ni,Co) :  Sb  1 :  0'9901.  Graphite,  carbonaceous  matter,  and  silicate 
grains  are  also  present.  The  bulk  analysis  of  the  iron  gave  VI ;  this 
corresponds  with  9807  per  cent,  of  nickel-iron. 


Fe. 

Ni. 

Co. 

Ca. 

C. 

P. 

S. 

CI. 

ToUl. 

Sp.RT. 

I. 

66-92 

1816 

0-62 

— 

— 

14-88 

— 

— 

100-58 

7-17 

II. 

[41-54] 

42-61 

[0-80] 

— 

— 

15-05 

— 

— 

100  00 

— 

III. 

[60-92] 

47-98 

0-63 

— 

0-47 

— 

— 

— 

100  00 

71297 

IV. 

90-94 

2-22 

0-30 

— 

6-64 

— 

— 

— 

100-00 

7-2014 

V. 

58  07 

4-84 

1-62 

— 

— 

trace 

36  07 

trace 

100-00 

4-7379 

VI.      92-66        7-34      048     0*02      006      026       004      001     100-76         — 

In  the  rust  is  a  substance  with  the  characters  of  stilpnosiderite 
(limonite) ;  it  contains  a  little  nickel  and  cobalt.  This  iron  is  possibly 
part  of  the  same  fall  as  the  Cranbourne  iron  (Abstr.,  1883,  169). 

L.  J.  8. 

The  Nocoleche  Meteorite.  By  Thomas  Cooksey  {Record* 
Australian  Museum,  1897,  3,  51 — 62). — This  iron,  which  was  found 
in  1895  near  Nocoleche  Station,  Wanaaring,  N.8.  Wales,  weighed 
20,048  grams,  and  measured  12|  x  11|  x  5^  cm.  It  is  an  octahedral 
iron  with  broad  bands  of  kamacite.  The  mean  of  four  partial 
analyses  of  material  visibly  free  from  troilite  is  given  under  I, 
8p.gr.  =  7-721,  7-796. 

Fe.  Ni.  C'u.  Cii.  P.  a         Reaidnc.  Total. 

I.      96-93       2-91       0-21       005       013       Oil       008         100-41 

11.      6201  0^89  —  —       38-28      trace         10M8 

Troilite  nodules  are  freely  distributed;  sp.  gr.  =  5-50,  5*442.  After 
extracting,  by  the  prolonged  action  of  a  solution  of  mercuric  chloride, 
346  per  cent,  of  intimately  intermixed  metallic  iron,  the  troilite  gave 
analysis  II ;  sp.  gr.  =  4645. 

A  catalogue  and  bibliography  of  all  the  known  Australian  meteorites 
is  added.  L.  J.  S. 

The  Fisher  Meteorite.  By  Newton  H.  Winchell  (Amer.  Geologist, 
1897,  20,  316— 318).— This  stone  fell  on  April  9th,  1894,  at  Fisher, 
Polk  Co.,  Minnesota  ;  the  smaller  of  the  two  fragments  weighs  about 
9^  pounds  {ibid.,  1894,  14,  389).  It  consists  mainly  of  olivine  and 
ent*tatite  with  occasionally  chrondritic  structure;  there  are  specks  of 
metallic  iron  and  troilite  ;  and  glassy  matter,  asmanite  (tridymite),  and 
maskelynite  are  also  perhaps  present  {ibid.,  1896,  17,  173,  234;  and 
Compt.  rend.,  1896,  122,  681).  In  the  present  paper,  the  somewhat 
slender  evidence  for  the  presence  of  maskelynite  is  recapitulated. 
Analysis  of  the  meteorite  by  C.  P.  Berkey  gave  : 

SiO„.       AI2O3.         Fe.  MgO.        CaO.        Ni.  S.  Total.      Sp.gr. 

41-16      6-60      24-26      19-03      4-34      2-26     trace     9765      344 

The  iron  shown  above  exists  in  the  native  state  and  also  as  silicate, 
oxide,  and  sulphide.  L.  J.  S. 
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Physiological   Chemistry. 


Active  Absorption  of  Oxygen  by  the  Lungs.  By  J.  Lorrain 
Smith  {J.  Physiol,  1898,  22,  307 — 318). — Various  pathological  con- 
ditions (fever,  toxic  agents  of  bacterial  origin,  local  changes  in  the 
lung  produced  by  high  pressure  oxygen)  interfere  with  the  active 
absorption  of  oxygen  by  the  pulmonary  epithelium,  and  reduce  the 
oxygen  tension  of  the  arterial  blood  to  about  that  of  the  alveolar  air. 

W.  D.  H. 

Effect  of  Division  of  the  Food  into  Several  Meals  on  Proteid 
Katabolism.  By  Otto  Krummacher  {Zeit.  Biol.,  1897,  35,  481 — 505). 
— The  research  was  carried  out  for  prolonged  periods,  and  numerous 
observations  were  made  during  that  time.  There  is  an  increase  in 
the  discharge  of  nitrogen  if  the  day's  food  is  given  in  one  large  meal ; 
estimation  of  the  ethereal  hydrogen  sulphates  in  the  urine  shows, 
however,  that  the  difference  is  due  to  variations  in  the  putrefaction  of 
proteid  in  the  intestines,  and  not  to  an  alteration  in  true  metabolic 
processes.  W.  D.  H. 

The  Action  of  Superheated  Water  on  Proteids,  By  Ernst  L. 
Salkowski  {Zeit.  Biol.,  1897,  34,  Jubelhand,  190 — 245). — Muscle  and 
fibrin  were  employed,  the  latter  being  more  soluble  in  superheated 
water  than  muscle,  of  which,  as  a  rule,  more  than  half  is  left  undissolved. 
The  atmid-albumoses  so  formed  are  described,  and  points  of  difference 
from  Neumeister  noted.  Feeding  experiments  with  the  product  are 
given,  but  are  at  present  incomplete,  the  principal  point  made  out  being 
that  much  proteid  matter  is  unused,  the  presence  of  the  atmid-products 
apparently  stimulating  putrefactive  processes  in  the  intestine. 

W.  D.  H. 

Physiology  of  the  Salmon  in  Fresh  Water.  By  D.  Nokl 
Paton,  Francis  D.  Boyd,  James  C.  Dunlop,  A.  Lockhart  Gillespie, 
G.  LovELL  GuLLAND,  E.  D.  W.  Greig,  and  M.  I.  Newbigin  (/.  Physiol., 
1898,  22,  333 — 356).  —  Salmon  apparently  do  not  feed  while  in  fresh 
water  ;  this  is  shown  by  an  examination  of  the  alimentary  tract,  and 
by  the  low  proteolytic  activity  of  its  glands ;  there  is  increase  in  the 
putrefactive  organisms,  which  is  probably  due  to  the  diminished 
activity  of  the  stomach  contents. 

The  metabolism  in  the  salmon  under  these  circumstances  was 
studied  by  observations  on  the  changes  in  the  solids  of  muscles, 
ovaries  and  testes,  and  in  the  fats  and  proteids  of  these  and  other 
organs.  The  observations  are  histological  and  chemical,  and  numerous 
analytical  details  are  given.  The  proteids  in  muscle  described  are 
paramyosinogen,  myosinogen,  myoglobulin,  and  a  small  amount  of 
nucleo-proteid.  Some  of  the  proteid  is  not  soluble  in  saline  solution, 
but  is  soluble  in  1  per  cent,  sodium  hydroxide.  The  soluble  proteids 
diminish  in  the  upper  waters  of  the  river. 

If  from  the  fat  and  proteid  lost  from  the  muscles  the  amount  going 
to  the  ovaries  and  testes  be  subtracted,  the  residue  gives  the  amounts 
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available  for  the  liberation  of  energy.  Up  to  August,  the  ratio  of  the 
energy  from  proteids  to  that  from  fats  is  1  :  4*2,  and  to  November,  the 
proportion  is  1 :  7*6  in  female  fish  ;  up  to  August,  1  :  11*6  in  male  fish. 
With  regard  to  phosphorus,  the  results  indicate  that  the  phosphorus 
stored  in  the  muscles  as  phosphates  is  transferred  to  the  generative 
organs  and  is  there  built  up  into  organic  combinations.  In  both  ovary 
and  testes,  lecithin  is  an  important  step  in  this  conversion,  and  in  the 
ovary,  ichthulin,  a  pseudo-nuclein,  is  an  intermediate  step  to  the  true 
nucleins  ;  this  stage  is  absent  in  the  testes. 

The  increase  of  iron  in  the  ovaries  is  not  derived  from  muscle,  but 
from  the  haemoglobin  of  the  blood. 

The  colour  of  salmon  flesh  and  ovary  is  due  to  two  lipochromes, 
yellow  and  red.  The  yellow  pigment  is  probably  derived  from  the 
herring,  &c.,  on  which  the  salmon  feeds,  whilst  the  red  pigment  is  possibly 
formed  from  the  yellow ;  as  the  season  advances,  the  red  pigment 
disappears  from  the  muscles  and  accumulates  in  the  ovaries. 

W.  D.  H. 

Applications  of  Dialysis  to  certain  Questions  in  Chemical 
Physiology.  By  Maurice  Akthus  {Zeit.  Jiiol.,  1897,  34,  JuUlband 
432 — 446). — The  method  of  dialysis  is  regarded  as  a  valuable  one,  and 
its  use  is  described  in  connection  with  the  questions  of  the  importance 
of  calcium  salts  in  blood  coagulation,  of  the  state  of  sugar  in  the  blood, 
and  in  the  preparation  of  oxyhsamoglobin  crystals.  In  connection 
with  the  first  of  these  points,  new  experiments  are  described  which 
confirm  the  author's  previous  work,  and  are  opposed  to  the  views  of 
A.  Schmidt.  The  sugar  of  the  blood  behaves  as  if  it  were  free  there  ; 
glycolysis  can  be  avoided  by  a  low  temperature  or  by  the  addition  of 
1  per  cent,  of  sodium  fluoride. 

The  addition  of  alcohol  to  an  aqueous  solution  of  oxyhsemoglobin 
causes  crystallisation  of  this  substance.  This  method  may  be  most 
successfully  carried  out  by  placing  the  solution  in  a  dialyser  plunged 
in  dilute  alcohol.  W.  D.  H. 

Non-coagulable  Proteids  of  Muscle.  By  Karl  Mays  {Zeit. 
Biol,  1897,  34,  Jubelband,  268— 297).— The  research  relates  to  the 
presence  in  muscle  of  proteid  material  which  is  not  coagulated  by 
heat.  Opinions  are  divided  on  the  question  as  to  whether  fresh  muscle 
contains  proteoses  ;  the  present  work  shows  that  there  is  some  proteid 
material  which  is  not  coagulated  by  heat.  A  considerable  section  of 
the  paper  is  devoted  to  the  occurrence  of  nucleon  (phosphorcarnic  acid) 
in  muscle  and  in  meat  extracts,  Siegfried's  statements  being,  on  the 
whole,  confirmed ;  this  substance,  however,  is  completely  precipitated 
by  saturation  with  ammonium  sulphate,  and  cannot  therefore  be 
classed  with  the  peptones.  W.  D.  H. 

A  Method  of  Freeing  Flesh  firom  Fat.  By  Otto  Frank  (Zeit. 
Biol.,  1897,  35,  549 — 554). — The  objection  to  Dormeyer's  digestion 
method  of  obtaining  the  fat  from  muscle  is  that  the  lecithin  under- 
goes decomposition,  and  the  proteid  material  is  so  changed  that  further 
investigation  of  it  is  impossible. 

The  present  research  shows  that  an  almost  complete  extraction  of 


PHYSIOLOGICAL  CHEMISTRY.  175 

the  fat  from  finely  divided  flesh  can  be  accomplished  by  extraction 
with  96  per  cent,  alcohol  followed  by  extraction  with  ether  for  24 
hours  in  a  Soxhlet  extractor.     (Compare  Bogdanow,  this  vol.,  ii,  84.) 

W.  D.  H. 

Extraction  of  Fat.  By  Erwin  Voit  [and  Otto  Krummacher] 
{Zeit.  Biol,  1897,  35,  555— 682).— This,  like  Frank's  researches  (pre- 
ceding abstract),  is  work  which  shows  that  Dormeyer's  method  has 
many  disadvantages.  If  small  quantities  of  material  as  free  from 
water  as  possible  are  taken,  and  the  extraction  with  ether  properly 
carried  out,  all  the  fat  can  be  generally  obtained  in  the  extract ; 
certainly  95  per  cent,  of  the  fat  is  always  removed.  Some  sources  of 
error,  however,  in  the  extraction  have  still  to  be  explained. 

W.  D.  H. 

Composition  of  Human  Milk.  By  Alfred  H.  Carter  and  H. 
Droop  Richmond  {Brit.  Med.  J.,  1898,  i,  199— 203).— A  large 
number  of  analyses  are  given.  The  proteids,  ash,  and  sugar  decrease 
as  lactation  advances,  the  composition  of  the  fat  (as  indicated  by 
the  refractive  index)  also  varies,  the  amount  of  the  volatile  acids 
increasing  as  lactation  proceeds. 

Milks  which  disagree  with  infants  are  generally  those  in  the  early 
stage ;  probably  here  the  normal  functions  of  the  breast  are  delayed 
and  the  colostrum  period  prolonged.  W.  D.  H. 

Relations  between  the  Growth  of  the  Offspring  and  the 
Composition  of  the  Milk  in  various  Mammals.  By  Fr.  Proscher 
{Zeit.  physiol.  Chem.,  1897,  24,  285— 302).— The  variations  in  the 
composition  of  the  milk  in  different  animals  suggests  that  this  is 
explicable,  from  the  teleological  standpoint,  on  the  different  stages  at 
which  birth  takes  place,  some  constituents  being  more  suitable  at 
certain  stages  of  growth  than  others.  This  is  confirmed  by  comparing 
the  most  trustworthy  of  the  analyses  of  milk  hitherto  published.  The 
difference  in  the  needs  of  the  suckling  offspring  and  the  adult  may  be 
thus  summarised  :  the  infant  needs  more  proteid  for  tissue  formation, 
more  fat  for  heat  production  because  it  has  a  relatively  large  surface 
area,  and  less  carbohydrate  because  it  does  less  work.  W.  D.  H. 

Secretion  of  the  so-called  Sahvary  Glands  of  Octopus 
macropus.  By  Ida  H.  Hyde  {Zeit.  Biol.,  1897,  35,  459—477).— 
The  secretion  obtained  by  electrical  stimulation  contains  proteid,  but 
mucin  is  absent ;  the  action  of  the  juice  is  not  described. 

W.  D.  H. 

The  Excretion  of  Ammonia  and  Ammonium  Salts  by  the 
Human  and  Animal  Body.  By  Theodor  Rumpf,  and  G.  Kleine 
{Zeit.  Biol.,  1897,  34,  Jubelhand,  65 — 124). — Large  doses  of  organic 
ammonium  salts  are  not  oxidised  in  the  body,  but  increase  the  excretion 
of  ammonia ;  with  ammonium  formate,  the  volatile  acids  of  the  urine 
are  also  increased.  The  ammonia  leaves  the  body  mostly  as  chloride, 
less  as  the  sulphate,  and  least  as  the  phosphate.  The  increase  in  the 
acid  components  is,  however,  greater  than  that  of  the  ammonia.  Thp 
excretion  of  urea  is  lessened. 
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Of  the  salts  used,  ammonium  carbonate  is  most  easily  oxidised ; 
formate,  acetate,  and  citrate  follow  in  the  order  named. 

Sodium  phosphate  and  calcium  carbonate  cause  a  small  decrease  in 
the  excretion  of  ammonia,  but  magnesium  phosphate  has  no  effect.  The 
alkali  salts  of  organic  acids  lessen  the  ammonia  considerably.  The 
inorganic  ammonium  salts  undergo  decomposition  into  organic  combi- 
nations, which  increase  the  alkalinity  of  the  blood,  and,  in  the  case  of 
ammonium  carbonate,  powerful  toxic  effects  are  observed ;  it  is 
probable  that  this  organic  compound  is  ammonium  albuminate. 

W.  D.  H. 

Action  of  Distilled  Water  on  Tubifez.  By  Sydney  Rinqeb 
{Proc.  pfn/gioL  Soc,  1897—8,  14.  Compare  Abstr.,  1895,  ii,  39).— The 
experiments  recorded  confirm  Locke's  conclusion  that  copper  in  even 
inSnitesimal  (juantities  will  disintegrate  Tubi/ex,  whilst  water  free 
from  copper  and  other  heavy  metals,  and  without  any  salts,  such  as 
calcium  salts,  can  sustain  the  life  of  the  animal.  W.  D.  H. 

Physiological  Action  and  Chemical  Constitution  of  Piperidine, 
Coniine,  and  Nicotine.  By  B.  Moork  an<l  R.  Row  {J.  rhyaioL,  1^98, 
22,  273 — 295). — The  alkaloids  mentioned  are  similar  in  physiological 
action,  and  they  all  contain  a  reduced  pyridine  (or  pynoline)  ring. 
Intensification  of  the  action  is  due  to  the  introduction  of  an  organic 
radicle  as  a  side  group. 

Motor  paralysis  (in  frogs)  is  due  to  an  effect  on  the  intramuscular 
part  of  the  motor  nerves ;  the  excised  heart  is  slowed  and  the  systole 
prolonged.  The  heart  in  sttu  in  mammals  is  at  first  slowed.  The 
arterial  blood-pressure  is  raised,  owing  to  constriction  of  the  arterioles, 
this  being  probably  due  to  vaso-motor  excitation  in  peripheral  ganglia ; 
at  a  certain  stage,  this  mechanism  is  paralysed,  further  administration 
of  the  drugs  no  longer  affecting  blood -pressure.  W.  D.  H. 

Physiologfical  Effects  of  Extracts  of  Supra-renal  Capsules. 
By  Swale  Vincent  (./.  Physiol.,  1898,  22,  270—272.  Compare  Abstr., 
1897,  ii,  420,  573). — In  dogs  and  cats,  subcutaneous  injection  of  large 
doses  of  extracts  of  supra-renal  capsules  is  fatal,  the  symptoms  observed 
being  similar  to  those  already  described  in  other  animals.  With  the 
possible  exception  of  the  thyroid,  the  supra-renal  appears  to  be  the 
only  mammalian  tissue  or  organ  which  produces  toxic  effects  when  a 
boiled  and  filtered  extract  is  administered  i^ubcutaneously. 

W.  D.  H. 

The  Biuret  Reaction  in  Human  Urine.  By  H.  Barend  J. 
Stokvis  {Zeit.  Biol.,  1897,  34,  Jubelband,  466—470). — In  cases  where 
peptonuria  is  suspected,  the  positive  results  of  the  biuret  reaction,  and 
of  precipitation  by  phosphotungstic  acid  or  ammonium  sulphate 
cannot  be  depended  on  in  the  presence  of  urobilin,  which  responds  to 
all  these  reactions.  W.  D.  H. 
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Fermentation  Phenomena.  By  Alfred  Stavenhagen  {Ber., 
1897,  30,  2963).— A.  rei)ly  to  Buchner  and  Rapp  (this  vol.,  ii,  127). 
The  author  states  that  his  extract  was  capable  of  fermenting  before  it 
was  filtered,  and  also  points  out  that  he  used  a  Kitasato  filter,  and  not 
a  Chamberland.  J.  J.  S. 

Zymase.  By  Richard  Neumeister  {Ber.,  1897,  30,  2963—2966. 
Compare  Buchner,  Abstr.,  1897,  ii,  154,  380;  this  vol.,  ii,  127).— The 
author  considers  that  the  active  principle  of  Buchner's  extract  is  not 
an  enzyme  (zymase),  but  is  more  probably  a  mixture  of  complex  pro- 
teids  whose  interactions  bring  about  the  fermentation.  The  author 
compares  Buchner's  results  with  those  obtained  by  Kiihne  with  ex- 
tract of  frog's  muscles.  Buchner's  view  of  the  existence  of  two 
enzymes  in  the  same  cell,  one  of  which  can  completely  destroy  the 
other,  is  held  to  be  untenable.  J.  J.  S. 

Alcoholic  Fermentation  without  the  aid  of  Living  Yeast 
Cells.  By  Marie  von  Manassein  {Ber.,  1897,  30,  3061—3062. 
Compare  Buchner,  Abstr.,  1897,  ii,  154,  380  ;  Stavenagen,  this  vol., 
ii,  88,  and  Neumeister,  preceding  abstract). — The  author  states  that,  as 
early  as  1871,  she  pointed  out  that  living  yeast  cells  are  not  necessary 
for  alcoholic  fermentation,  and  that  the  fermentation  is  to  be  regarded 
as  a  chemical  process  brought  about  by  an  enzyme  formed  in  the 
yeast.  J.  J.  S. 

Denitriflcation.  By  G.  Ampola  and  E.  Garino  {Gazzetta,  1897, 
27,  ii,  197 — ^206). — It  is  shown  that  a  denitrifying  organism  isolated 
by  the  authors,  the  Bacterium  denitrificans  agilis,  when  cultivated  at 
35 — 36°  in  nitrated  broth,  causes  the  evolution  of  nitrogen  containing 
15  per  cent,  of  carbonic  anhydride.  W.  J.  P. 

Maturation  of  Fruits.  By  Maximilien  Gerber  {Ann.  Agron., 
1897,  23,  606—607  ;  from  Ann.  Sci.  Nat.,  [viii],  Botan.,4:,  1).— When 
fruits  containing  malic,  citric,  or  tartaric  acid,  such  as  apples,  pippins, 
or  grapes,  are  kept  at  30°,  the  respiratory  (juotient,  COg/Og,  which  is  at 
first  more  than  1,  decreases  until  it  becomes  1  or  even  less.  It  is  con- 
cluded that  the  acids  are  progressively  consumed  with  liberation  of 
carbonic  anhydride ;  a  carbohydrate  is,  at  the  same  time,  formed. 
When  Sterigmatocystis  Nigra  is  cultivated  in  Raulin's  liquid,  contain- 
ing malic,  citric  or  tartaric  acid  instead  of  saccharose,  the  carbohydrate, 
callose,  is  produced  under  the  form  of  the  mycelium,  and  the  respiratory 
quotient  is  high. 

In  the  case  of  fruits  containing  tannin,  the  respiratory  quotient  is 
below  1,  whilst  S.  Nigra  cultivated  in  Raulin's  liquid  (with  tannin  as 
the  only  source  of  carbon)  produces  carbohydrates,  and  has  a  respira- 
tory quotient  higher  than  1.  With  fruits,  the  tannin  is  probably 
destroyed   without   production   of    carbohydrates;    ethers    are   then 
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formed,  producing  a  higher  respiratory  quotient.  It  is  suggested  that 
at  this  period  the  insoluble  pectose  of  the  cell-wall  is  transformed  into 
soluble  pectin,  causing  respiration  to  be  obstructed,  with  the  result 
that  the  fruit  is  forced  to  depend  on  the  fermentation  of  its  saccharine 
matter  to  enable  it  to  obtain  the  necessary  energy  to  live.  The  fer- 
mentation resembles  those  observed  by  Lechartier  and  Bellamy  in 
fruits  in  a  confined  atmosphere. 

The  original  paper  contains  a  very  complete  bibliography  on  the 
subject  of  the  maturation  of  fruits.  N.  H.  J.  M. 

Composition  of  the  Mycelia  of  Moulds.  By  Marschall 
{Chvm.  Centr.,  1897,  i,  115—116;  from  Arch.  Hyg.,  28,  16—29).— 
Cultures  of  Aspergillus  niger,  Penicillium  glattctim,  and  Mucor  Stolon\f«r 
were  made  in  peptone-meat  extract  containing  1  per  cent,  of  tartaric 
acid  and  2  per  cent,  of  dextrose ;  the  albuminous  and  non-albuminous 
nitrogenous  substances  were  separated  by  ferric  acetate.  Taking  the 
mean,  it  was  found  that  the  mycelia  of  these  moulds  contain  38  per 
cent,  of  albumin,  5*27  of  substances  soluble  in  ether,  1403  of  sub- 
stances soluble  in  alcohol,  6*37  of  ash,  503  of  cellulose,  280  of  starch, 
and  28*47  of  nitrogenous  substances  soluble  in  water.  Bacteria,  even 
when  cultivated  in  material  rich  in  sugar,  contain  more  nitrogenous 
substances  than  the  moulds,  but  at  the  most  only  traces  of  cellulose 
and  starch.  The  spores  of  the  moulds  contain  twice  as  much  cellulose, 
starch,  and  substances  soluble  in  alcohol  as  the  mycelia,  but  are  poorer 
in  albumin.  As  regards  composition,  the  moulds  occupy  a  position 
intermediate  between  fungi  and  bacteria  ;  they  are  richer  in  nitrogen 
than  the  former,  but  poorer  in  carbohydrates.  E.  W.  W. 

Influence  of  Oxygen  and  other  Substances  on  the  For- 
mation of  Chlorophyll.  By  Wladimib  Palladin  (Conipt.  rend., 
1897,  125,  827— 829.)— Etiolated  leaves,  almost  free  from  carbo- 
hydrates, were  floated  on  recently  boiled  water  and  on  aqueous  solu- 
tions of  various  substances  and  exposed  to  light,  the  formation  of 
chlorophyll  being  noted.  Certain  substances,  such  as  saccharose, 
raffinose,  dextrose,  levulose,  maltose,  glycerol,  galactose,  lactose,  and 
dextrin  assist  in  the  production  of  chlorophyll,  whilst  others,  such  as 
inulin  and  tyrosin,  have  no  action,  and  a  third  group,  including 
mannitol,  dulcitol,  asparagine,  carbamide,  alcohol,  ammonium  chloride, 
and  quinic  acid  retard  or  prevent  its  formation.  If  one  of  the  leaves 
falls  to  the  bottom  of  the  liquid,  no  chlorophyll  is  formed  in  it.  Direct 
experiments  showed  that  the  formation  of  the  chlorophyll  in  etiolated 
leaves  only  takes  place  when  oxygen  is  present,  and  the  author  con- 
cludes that  it  is  essential  to  the  production  of  the  chlorophyll  that 
the  vegetable  tissues  receive  more  oxygen  than  is  necessary  for  their 
respiration.  C.  H.  B. 

Vegetable  Lecithin.  By  Ernst  Schulze  {Cliem.  ZeiL,  1897,  21, 
374 — 376). — This  paper  is  merely  a  resume  of  work  previously  pub- 
lished, both  by  the  author  and  others.  (Compare  Abstr.,  1891,  413, 
489,  and  511;  1894,  ii,  155  and  402;  1895,  ii,  96).  A  method  is 
given  for  the  estimation  of  the  amount  of  lecithin  present  in  different 
vegetable  tissues,  depending  on  the  estimation  of  phosphorus  in  the 
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ethereal  and  alcoholic  extracts.  The  author  points  out  that  the 
method  is  not  very  accurate,  since  different  lecithins  (dipalmityl- 
lecithin,  distearyllecithin  and  dioleyllecithin)  contain  different  per- 
centages of  phosphorus.  The  amounts  of  lecithin  usually  present  in 
different  seeds  are  given,  and  also  the  distribution  of  the  lecithin 
within  the  seed.  Attention  is  also  drawn  to  the  relationship  between 
lecithinjand  chlorophyll.  The  author  states  that,  in  giving  the  amount  of 
fatty  material  in  foods  (oil  cakes,  &c.),  the  lecithin  should  always  be 
included,  as  on  digestion  it  becomes  converted  into  fatty  acids,  choline, 
and  glycerophosphoric  acid.  J.  J.  S. 

Formation  of  Albumin  in  Phanerogamic  Plants.  By  Barthold 
Hansteen  {Ghent.  Cen1/r.,  1897,  i,  295  j  from  jBe?'.  Deut.  hot.  Ges.,  14, 
362 — 371). — Kinoshita  studied  the  formation  of  albumin  from  aspara- 
gine  in  leguminous  plants  by  allowing  young  roots,  from  which  the 
cotyledons  had  been  removed,  to  grow  in  1  per  cent,  solutions  of 
methylic  alcohol  and  of  glycerol.  The  author  points  out  that  the 
experimental  conditions  of  growth  were  widely  different  from  those 
which  obtain  when  the  planets  grow  naturally,  by  assimilation  of  the 
inorganic  salts  of  the  soil ;  experiments  were,  therefore,  made  with 
pure  cultures  of  the  aquatic  plant  Lemna  minor,  which  normally 
assimilates  organic  material  from  aqueous  solution.  The  culture  media 
were  solutions  of  dextrose  and  of  cane-sugar,  containing  a  nitrogenous 
substance ;  asparagine,  carbamide,  glycocine,  leucine,  alanine,  potassium 
and  sodium  nitrates,  and  the  chloride  and  sulphate  of  ammonium  were 
employed.  The  cultures  were  kept  in  darkness  three  or  four  days  before 
use,  and  thus  rendered  free  from  starch ;  the  temperature  throughout  the 
experiments  being  20°.  It  was  found  that  when  no  light  was  admitted, 
the  plant  converted  sugar  into  starch,  and  absorbed  asparagine ;  hence, 
when  the  absorption  of  the  sugar  and  asparagine  occurred  simultaneously, 
and  no  starch,  or  traces  only,  were  found  in  the  plant,  the  author  con- 
cluded that  the  sugar  had  been  transformed  into  albumin.  In  the 
presence  of  asparagine,  starch  was  formed  from  cane-sugar,  whilst 
none  was  obtained  from  dextrose;  thus,  whilst  the  plant  fails  to 
elaborate  albumin  from  cane-sugar,  it  is  successful  in  doing  so  from 
dextrose.  This  explains  the  fact  that,  in  young  potato-shoots,  aspara- 
gine and  cane-sugar  exist  together.  Albumin  was  formed  from  both 
cane-sugar  and  dextrose  in  the  presence  of  carbamide  ;  from  cane-sugar 
only,  when  glycocine  was  employed;  and  from  neither  dextrose  nor 
cane-sugar  when  leucine,  creatine,  alanine,  or  the  nitrates  were  present. 
The  ammonium  salts  gave  the  same  results  as  asparagine.  When 
albumin  is  formed  from  asparagine  alone,  the  presence  of  potassium  or 
sodium  chloride  greatly  influences  the  result,  and  it  is  probable  that 
the  presence  of  these  chlorides  is  an  important  factor  in  plant-growth. 

W.  A.  D. 

Decomposition  Products  of  the  Proteids  of  Conifer  Seeds. 
By  Ernst  Schulze  {Zeit.  physiol.  Ghem.,  1897,  24,  276—284. 
Compare  Abstr.,  1897,  ii,  156). — The  proteid  materials  were  extracted 
from  Picea  excelsa  by  Ritthausen's  method,  and  heated  with  hydro- 
chloric acid  and  stannous  chloride.  Arginine  was  separated  out  from 
the  filtrate  in  large  quantities,  1 00  parts  of  proteid  yielding  as  much 


180  ABSTRACTS   OF  CHEMICAL   PAPERS. 

as  10  parts  of  arginine.  In  Hedin's  researches,  the  quantity  of 
arginine  he  obtained  from  various  proteids  amounted  to  025 — 2*75 
per  cent.  Of  the  precipitate  produced  by  phosphotungstic  acid,  two- 
thirds  consisted  of  arginine,  whilst  leucine  and  tyrosine  were  found  in 
the  filtrate.  Similar  results  were  obtained  with  the  proteid  matter 
from  Abies pectinata. 

Kossel  considers  that,  on  the  hydrolysis  of  protamine,  3  molecules  of 
arginine,  1  of  histidine,  and  1  of  lysine  are  obtained.  The  large  yield 
of  arginine  in  the  present  research  suggests  that  it  originates  from  a 
protamine  nucleus.  W.  D.  H. 

Source  of  Allylthiocarbimide  in  the  Root  of  Cochlearia 
Armoracia.  By  Johannes  (Jadamjbr  {Ai-ch.  Phann.,  1897,  236, 
577—581.  Compare  Abstr.,  1897,  i,  360). — Alcohol  extracts  a  con- 
siderable amount  of  cane-sugar  from  the  dried  and  pulverised  roots 
of  Cochlearia  Armoracia  ( horse- radiish)  ;  the  aqueous  extract  is  bitter, 
but  from  it  no  gluco.side  could  be  directly  isolated,  although  its 
presence  is  proved  by  the  following  experiments. 

The  united  extracts  are  evaporated,  treated  with  silver  nitrate,  and 
the  resulting  precipitate  treated  with  ammonia,  when  a  silver 
ammonium  compound  is  produced,  identical  with  the  substance 
obtained  in  a  similar  manner  from  sinigrin,  so  that,  in  all  proba- 
bility,  the  glucoside  contains  myronic  acid  (as  the  potassium  salt). 

Apparently,  in  all  plants  which  give  allylthiocarbimide  on  hydro- 
lysis, myronic  acid,  that  is,  sinigrin,  must  be  looked  on  as  the  source  of 
the  thiocarbimide  ;  this  point  is  being  further  investigated. 

A.  W.  C. 

Some  Comparatively  Rare  Constituents  of  the  Carbonised 
Vinasse  of  a  Beet-Sugar  Factory.  By  Edmund  O.  von  Lippmann 
{Ber.,  1897,  30,  3037— 3039).— In  the  course  of  attempts  to  refine  the 
carbonised  vinasse  from  a  factory  in  which  the  recovery  of  sugar  from 
beetroot  molasses  is  carried  out,  the  author  obtained  certain  muddy 
residues  ;  these  were  found  to  contain  0*03  per  cent,  of  lithium,  0*12 
per  cent,  of  titanium,  and  0*243  per  cent,  of  manganese,  calculated  on 
the  dry  substance. 

Beets  that  had  been  manured  with  chalk  mud  containing  strontium 
contained  0*21  part  per  thousand  of  strontia;  the  amount  of  lime 
commonly  present  is  0*4 — 0*5  part.  Hay  from  some  red  clover  which 
had  grown  on  a  heap  of  strontium  residues  contained  13'2  parts  of 
strontia  per  thousand  ;  the  usual  amount  of  lime  is  20 — 24  parts. 
Employment  in  the  sheds  where  the  strontium  salts  are  manipulated 
has  been  found  to  bring  on  temporary  eczema  in  workmen  predisposed 
to  that  disease.  C.  F.  B. 

Composition  of  the  Ash  of  Canary  Seed.  By  T.  S.  Hofman 
{Landhouwkund.  Tijdschr.,  1897,  6,  172 — 173). — The  air-dried  seed  of 
PhcUaris  canariensis,  grown  at  Wageningen,  contained  3 "2 6  per  cent. 
of  pure  ash  (free  from  sand  and  carbon)  of  the  following  percentage 
composition. 

K2O.        NajO.       CaO.       MgOJ      FcaOg.     FjOj.        SO3.        SiOg.  01. 

5-3        0-3         1-6         3-9'       1-8       22-8       12-9       51-7         1-9 

JS.  H.  J.  M. 
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Ash  of  Gidgea  Acacia  (Stinking  Wattle).  By  Frederick  B. 
Guthrie  {Agric.  Gaz.  New  South  Wales,  1897,  8,  868— 869).— The 
pure  ash  (excluding  sand,  carbon,  and  carbonic  anhydride)  of  Gidgea 
Acacia  was  found  to  have  the  following  percentage  composition. 

NaoO.        CaO.         MgO.       Fe„0,.    ALO,.    SiO,.     PA-         SO3.  CI. 


K2O. 
0-60 


0-72       90-71 


MgO. 
2-74 


1-17 


1-47       1-72       0-04 


The  wood  of  Gidgea,  both  green  and  dry,  burns  completely  whan  once 
alight,  leaving  a  white  ash,  which  is  used  for  polishing,  &c.  The  wood 
is  excessively  hard  and  very  durable.  The  dry  substance  of  the  leaves 
contains  26*92  per  cent,  of  proteids.  N.  H.  J.  M. 

Amount  and  Composition  of  the  Herbage  of  Meadows  at 
different  Periods.  By  F.  Villard  and  F.  Bceuf  {Ann.  Agron.,  1897, 
23,  497 — 527). — The  experiments  were  made  (1)  on  a  natural  meadow, 
(2)  with  lucerne,  growing  on  a  poor  soil,  with  30  per  cent,  of  other 
herbage,  mostly  coarse  grass,  and  (3)  with  a  mixture  of  sainfoin  (70 
per  cent.),  lucerne  (21  per  cent.)  and  miscellaneous  herbage.  Samples 
were  taken  at  intervals  of  a  week,  commencing  May  8  or  14,  and  the 
dry  matter  and  the  different  constituents  determined.  From  the  fourth 
week,  the  amounts  of  total  produce  were  also  determined.  The  con- 
dition of  the  crops  at  the  various  dates  were  as  follows  (the  numbers 
refer  to  the  three  experiments) : — May  29  (1  and  3),  first  flowers ; 
June  4,  (1)  Leguminosce  in  flower,  (2)  first  flowers  ;  June  11,  (1) 
grasses  in  flower,  (3)  in  flower:  June  18,  (1)  Leguminosce  forming 
fruit,  (3)  end  of  flowering ;  June  25,  (1  and  3)  all  fruit  formed,  (2)  end  of 


Fresh 
produce. 


Dry 
produce. 


Proteid. 


Ether     N-free 
extract,  extract. 


Cellu- 
lose. 


Ash. 


PoO. 


Nutritive 
ratio. 


Natural  Meadow. 


29  May  ... 

30460 

6870 

1150 

158 

3557 

1334 

673 

46 

3-22 

4  June  . . . 

32520 

8050 

1228 

217 

4076 

1805 

725 

43 

3-49 

11  „   ... 

28160 

7180 

1045 

194 

3646 

1666 

629 

39 

3-67 

18  „   ... 

34210 

10110 

1370 

334 

5215 

2374 

817 

47 

4-04 

25  „   ... 

24760 

9032 

1061 

271 

4465 

2439 

796 

55 

4-46 

Lucerne. 


4  June  ... 

26540 

6370 

903 

153 

2966 

1697 

661 

25 

3-44 

11  „   ... 

24370 

6180 

981 

105 

2858 

1706 

529 

21 

3  02 

18  „   ... 

22050 

5515 

900 

121 

2515 

1561 

418 

18 

2-93 

25  „   ... 

19870 

5345 

802 

139 

2242 

1769 

393 

19 

2-97 

2  July  ... 

21590 

7100 

936 

206 

2898 

2499 

561 

24 

3-31 

Sainfoin 

and  Lucerne. 

29  May  ... 

25590 

4856 

822 

126 

2532 

977 

398 

24 

3-23 

4  June  ... 

25730 

5403 

928 

135 

2508 

1463 

368 

26 

2-84 

11  „   ... 

24920 

5906 

999 

166   2729 

1677 

359 

30 

2-87 

18  „   ... 

24770 

6242 

1069 

131 

2497 

1991 

554 

22 

2-45 

25  „   ... 

17390 

5095 

799 

143 

2168 

1667 

319 

22 

2-89] 
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flowering  ;  July  2,  (2)  fruit.   The  summary  on  p.  181  shows  the  amounts 
of  fresh  and  dry  produce,  and  constituents  in  kilograms  per  hectare. 

The  percentage  results  are  also  given  in  tables,  and  the  amounts  per 
hectare  are  shown  in  curves  in  the  original. 

It  is  concluded  that  in  deciding  as  to  the  best  time  for  cutting,  two 
things  must  be  considered,  the  amounts  of  nutritive  constitutents  in 
the  crop,  and  the  determination  of  the  plants  as  the  season  advances. 
In  the  case  of  the  mixed  herbage  of  meadows,  (1)  and  the  mixture  of 
sainfoin  and  lucerne,  (2)  the  most  favourable  time  was  shown  to  be  the 
period  of  full  flower.  As  regards  lucerne  (2)  which  begins  to  deteriorate 
earlier,  the  best  time  was  before  the  flowering  period  had  commenced. 

N.  H.  J.  M. 

Composition  of  Buckwheat.  By  Balland  {Compt.  rend.,  1897, 
125,  797 — 799). — The  mean  yield  of  buckwheat  in  the  north-west  of 
France  is  17  hectolitres  per  hectare,  the  mean  weight  of  a  hectolitre 
being  63*09  kilos.  Its  composition  is  as  follows.  Water,  1300  to 
15'20;  nitrogenous  matter,  944  to  11*48;  fats,  1*98  to  282;  sugars 
and  starches,  5890  to  63*35;  cellulose,  8*60  to  10-56;  ash,  1*50  to 
2-46  per  cent. ;  acidity,  0044  to  0096.  The  mean  weight  of  1000 
grains  varies  between  17'80  and  21 '50  grams.  The  grains  decorticated 
by  hand  contain  from  19  to  21  per  cent,  of  envelope,  and  79  to  81  per 
cent,  of  kernel.  The  composition  of  this  envelope,  which  is  hard  and 
almost  unassimilable,  is  water,  850  to  13*30;  nitrogenous  matter, 
318  to  3-68  ;  fats,  0*60  to  0*80  ;  extractive  matter,  37*05  to  45*22  ; 
cellulose,  40*80  to  44*30  ;  ash,  1*40  to  1*80  per  cent.  The  kernel  is 
white,  contains  very  little  cellulose,  and  is  readily  assimilable ;  it 
contains  the  same  nutritive  constituents  as  wheat,  and  is  useful  as 
human  food,  as  well  as  for  cattle.  C.  H.  B. 

Retrograde  Phosphoric  Acid.  By  Julius  Stoklasa  {Ann. 
Agron.,  1897,  23,  588 — 594). — The  soluble  phosphoric  acid  of  super- 
phosphates can  never  be  present  in  the  form  of  acid  ferrous  phosphate, 
as  this  decomposes  as  soon  as  it  is  formed,  yielding  ditriferric  phos- 
phates of  varying  composition,  insoluble  in  water.  Ferrous  salts,  in 
presence  of  phosphoric  acid  soluble  in  water,  always  give  rise  to  the 
production  of  ditriferric  phosphates,  unless  there  is  an  excess  of  free 
phosphoric  acid.  Acid  ferric  phosphate  can  only  be  present  if  there  is 
at  least  30  per  cent,  of  soluble  phosphoric  acid  in  the  free  state.  With 
less  than  that  amount,  acid  ferric  phosphate  may  be  converted  into 
monoditriferric  phosphate. 

With  soluble  phosphoric  acid,  aluminium  salts  do  not  form  a 
compound  analogous  to  those  produced  by  ferrous  and  ferric  salts,  but 
behave  like  the  salts  of  calcium  and  magnesium. 

A  number  of  pot  experiments  were  made  in  which  barley  was  grown 
in  (1)  a  fertile  soil  containing  calcium  carbonate  (0*63  per  cent.)  and 
humus  (2  per  cent.),  and  in  (2)  a  soil  containing  031  and  20*2  per 
cent,  of  chalk  and  humus  respectively.  Each  pot  received  0*5  gram  of 
phosphoric  acid  in  the  form  of  a  particular  salt ;  different  phosphates 
of  calcium,  aluminium,  and  iron  were  employed. 

In  soil  (1),  the  acid  phosphates  of  lime,  iron,  and  aluminium  give  the 
greatest  and  similar  yields  of  grain.  The  trimetallic  phosphates  had 
little  effect,  whilst  retrograde  phosphoric  acid  (as  normal  monometallic 
phosphate)  showed  a  value  equal  to  half  that  of  the  trimetallic 
phosphate.     In  soil  containing  over  5  per  cent,  of  chalk,  the  results 


ANALYTICAL   CHEMISTRY. 


183 


r^ 


would  be  different,  as  the  acid  phosphates  would  be  transformed  into 
trimetallic  phosphates.  In  presence  of  much  humus  (soil  2),  retrograde 
phosphoric  acid  had  a  value  almost  equal  to  phosphoric  acid  soluble  in 
water. N.  H.  J.  M. 

Analytical  Chemistry. 

Gasometric  Apparatus.  VII.  A  New  Method  for  the  Abso- 
lute Measurement  of  Gases.  (Measurement  of  the  Reduced 
Gas  Volume).  By  Otto  Bleier  {Ber.,  1897,  30,  3123—3131.  Compare 
this  vol.,  ii,  136). — Two  forms 
of  gas  measuring  apparatus  are 
described,  which  are  provided 
with  compensating  tubes,  by- 
means  of  which  the  volume  of 
the  gas  at  18°  and  760  mm.  can 
be  directly  read  off.  The  first 
apparatus  is  specially  intended 
for  the  estimation  of  nitrogen, 
and  resembles  in  general  form 
the  usual  azotometer,  the  com- 
pensator (B)  being  connected 
with  the  measu.ring  tube  (A)  at 
its  upper  end  by  a  capillary 
tube,  which  contains  an  index 
of  mercury,  by  means  of  which 
it  is  possible  to  adjust  the  gas 
in  the  compensating  tube  to  a 
fixed  volume.  The  measuring 
tube  is  graduated  so  as  to  give 
a  direct  reading  in  milligrams 
of  nitrogen.  The  compensator 
contains  a  drop  of  aqueous  pot- 
ash of  the  strength  used  in  the 
estimation  of  nitrogen,  and  is 
adjusted  in  the  first  instance 
by  enclosing  some  definite  volume  of  air  in  the  measuring  tube,  raising  or 
lowering  the  reservoir  C  until  this  occupies  the  volume  which  it  would  have 
when  dry  at  18°  and  760  mm.,  and  then  by  means  of  a  side  tube  c  mak- 
ing the  pressure  in  the  compensator  exactly  equal  to  that  in  the  measur- 
ing tube.  As  soon  as  this  is  the  case,  the  side  tube  is  sealed  and  the 
apparatus  is  ready  for  use.  The  exact  position  of  the  mercury  index  should 
be  determined  by  actually  enclosing  various  volumes  of  air  in  A,  reducing 
them  to  the  volume  which  they  would  occupy  dry  at  18°  and  760  mm. 
and  observing  the  average  position  of  the  index.  The  second  form  of 
apparatus  is  intended  for  use  in  the  same  way  as  Lunge's  gas  volumeter 
and  can  also  be  employed  for  general  gas  analysis.  It  consists  of  the  two- 
limbed  measuring  vessel  previously  described,  combined  with  a  com- 
pensator similar  in  principle  to  that  referred  to  above.  A.  H. 

Extraction  of  Liquids.  By  Augustin  Wr6blewski  {Zeit.  anal. 
Chem.,  1897,  36,  671 — 674). — Two  forms  of  apparatus  are  described 
and  figured,  by  means  of  which  a  substance  can  be  transferred  from 
an  aqueous  solution  to  a  lighter,  immiscible  solvent,  such  as  ether  or 
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light  petroleum.  The  first  resembles  a  Soxhlet's  fat  extractor,  with 
the  addition  of  a  thistle-headed  funnel  through  which  the  ether  flow- 
ing from  the  condenser  is  conveyed  to  the  bottom  of  the  aqueous 
layer,  and  with  the  syphon  tube  inserted  half-way  up  the  large 
cylinder,  so  as  to  syphon  off  the  ethereal  layer  only.  The  second  is 
on  a  similar  principle,  but  the  ether  vapour  from  the  distillation  flask 
bubbles  up  through  the  aqueous  layer  also,  and  the  syphon  tube  is 
replaced  by  a  simple  overflow  tube,  inserted  at  a  considerable  distance 
above  the  surface  of  the  aqueous  layer.  M.  J.  S. 

Einplo3mient  of  Metallic  Sodium,  Ma^esium,  and  Alumi- 
nium in  Qualitative  Analysis.  By  Walther  IJkmpel  (Zeit.  anorg. 
Cliem.f  1898,  16,  22 — 25). — Metallic  sodium  is  conveniently  employed 
in  blowpipe-analysis  for  the  reduction  of  tin  oxide  to  metallic  tin, 
barium  sulphate  to  barium  sulphide,  and  similar  operations.  A  small 
piece  of  freshly-cut  sodium  is  pressed  out  into  a  thin  sheet  on  a  piece 
of  filter  paper,  and  the  substance  to  be  analysed  is  rolled  up  in  this  so 
that  two  layers  of  filter  paper  are  on  the  outside.  The  small  cylinder 
is  then  wound  round  with  thin  iron  wire  and  heated  in  a  reducing 
bunsen-burner  flame ;  the  action  is  complete  in  a  few  minutes,  and  the 
spiral  of  wire  is  then  pushed  into  the  tube  of  the  burner  and  allowed 
to  cool  in  the  gas.  The  cold  product  is  separated  from  the  iron  wire 
and  ground  in  an  agate  mortar  with  water,  when  the  reduced  metal 
is  easily  separated  and  identified  by  the  usual  methods.  When  the 
samples  for  analysis  contain  silicic  or  boric  acid,  the  product  of  the 
action  contains  silicon  or  boron ;  in  this  case,  it  is  treated  with  hydro- 
chloric acid,  when  the  sulphides,  if  they  are  present,  are  detected  by 
lead  paper,  and  the  insoluble  residue  is  then  washed  with  water,  dried, 
and  heated  on  a  piece  of  platinum  foil,  when  a  mixture  of  silica  and 
boron  trioxide  mixed  with  black  silicon  or  boron  is  obtained. 

When  it  is  necessary  to  examine  the  spectrum  given  by  the  product 
of  the  reaction,  metallic  magnesium  or  aluminium  should  be  employed 
in  place  of  sodium,  the  sample  being  mixed  with  the  powdered  metal, 
and  rolled  in  a  piece  of  filter  paper  and  ignited  as  described  above. 
The  product,  when  dissolved  in  hydrochloric  acid,  gives  very  good 
flame  reactions.  E.  C.  R. 

Application  of  Acid  Solutions  of  Arsenious  Acid  in  Volu- 
metric Analysis.  By  M.  Bialobrzeski  {Chem.  Centr.y  1897,  1, 
259—260  ;  from  Pharm.  Zeit.  Jiuss.,  35,  785— 789).— The  author  has 
found  that  the  reaction  between  iodine  and  arsenious  acid  takes  place 
quantitatively  in  the  presence  of  an  acetate  and  free  acetic  acid  at  a 
temperature  of  about  70°.  To  estimate  the  available  chlorine  in 
bleaching  powder,  the  prepared  solution  is  mixed  with  an  excess  of 
standard  arsenious  acid  dissolved  in  ammonium  acetate ;  after  acidify- 
ing with  acetic  acid  and  warming  to  60°,  the  excess  of  arsenic  is 
titrated  with  standard  iodine.  Chlorates  may  be  estimated  by  first 
adding  excess  of  the  arsenic  and  then  excess  of  hydrochloric  acid  ;  the 
liquid  is  afterwards  neutralised  with  ammunia,  acidified  with  acetic 
acid,  and  titrated  with  iodine.  Peroxides  may  be  estimated  in  a 
similar  manner  by  gently  heating  them  with  hydrochloric  acid  in  the 
presence  of  an  excess  of  the  arsenical  solution  and  titrating  the  latter  as 
directed.  The  process  may  also  be  applied  to  cbromates  and  to  the 
indirect  estimation  of  lead.  L.  de  K. 
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Employment  of  Normal  Sodium  Oxalate  in  Volumetric 
Analysis.  By  S.  P.  L.  Sorensen  {Zeit.  anal.  Chem.,  1897,  36, 
639 — 643). — For  the  preparation  of  standard  acids  with  the  greatest 
accuracy,  it  is  an  objection  to  the  use  of  sodium  carbonate  that  it 
cannot  be  preserved  anhydrous,  and  that  it  loses  carbonic  anhydride 
on  ignition.  Sodium  oxalate  is  easily  prepared  pure  ;  the  commercial 
salt  is  dissolved  in  32  parts  of  water,  the  solution  made  feebly 
alkaline  with  soda  and  allowed  to  clarify  completely ;  the  solution  is 
then  evaporated  on  the  water  bath  to  1/10,  the  sodium  oxalate  sepa- 
rating and  potassium  oxalate  remaining  in  solution.  The  salt  is 
washed  on  a  suction  filter,  and  recrystallised  until  the  mother  liquor 
is  free  from  chlorides,  sulphates,  and  alkali ;  the  final  crystallisation 
is  best  performed  by  running  the  hot  solution  into  alcohol,  as  the  salt 
thus  obtained  does  not  decrepitate  on  ignition.  Dried  at  125 — 150°,  it 
is  anhydrous  and  not  hygroscopic.  For  use,  a  weighed  quantity  is 
ignited  in  a  platinum  crucible,  either  burning  off  the  separated 
carbon  by  fusing  the  alkaline  residue  with  access  of  air,  or  filtering  it 
off  after  the  addition  of  a  very  small  excess  of  the  acid  under  examina- 
tion. Both  methods  give  exactly  the  same  result,  no  loss  of  sodium 
being  observable  during  the  fusion. 

In  six  experiments  (using  three  different  preparations  of  oxalate)  the 
greatest  deviation  from  the  mean  was  less  than  1/1100  of  the  total 
amount. 

For  standardising  permanganate,  this  salt  is  to  be  preferred  to  either 
oxalic  acid  or  ammonium  oxalate.  M.  J,  S. 

Apparatus  for  the  Spark  Spectrum  of  Solutions.  By  Louis 
M.  Dennis  {Zeit.  anorg.  C/«e»i.,1898, 16, 19—21). 
— The  advantages  of  the  apparatus  are  that  the 
splashing  on  to  the  slit  of  the  spectroscope  is 
easily  obviated,  and  there  is  very  little  waste 
of  the  solution  which  is  being  examined.  The 
apparatus  consists  of  a  short,  vertical  tube  con- 
nected with  a  longer  tube  bent  at  right  angles, 
the  long  arm  being  about  four  times  the  length 
of  the  shorter.  The  shorter  arm  is  open  at 
both  ends,  and  the  lower  end  carries  a  cork, 
through  which  passes  a  glass  tube  enclosing  a 
platinum  wire  which  is  connected  at  the  top  of 
the  arm  with  a  graphite  pole  arranged  at  such 
a  height  that  when  the  short  arm  is  maintained 
full  of  the  solution  there  is  a  constant  supply 
of  the  solution  to  the  pole.  The  longer  arm 
of  the  apparatus,  which  acts  as  a  reservoir  for 
the  solution,  is  closed  at  the  top  by  a  piece  of 
rubber  tube,  through  which  a  glass  tube,  open 
at  both  ends,  slides,  and  can  be  adjusted  so 
that  the  height  of  the  bottom  of  the  tube  is 
level  with  the  top  of  the  shorter  arm ;  by  this 
arrangement,  as  in  a  Mariotte's  bottle,  the  solu- 
tion in  the  shorter  arm  is  kept  at  a  constant 

level.    The  slit  of  the  spectroscope  is  protected  from  splashes  by  placing 
before  it  a  sheet  of  glass.  E.  C.  R. 
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Kjeldahl's  Process.  By  James  O'Sullivan  {J.  S'oc.  Cftem.  Ind., 
1897,  16,  111  —  112). — Employing  an  acid  consisting  of  one  part  of 
strong  sulphuric  acid  and  two  parts  of  Nordhausen  acid,  adding 
0"5  gram  of  mercuric  oxide  at  the  commencement,  and  completing  the 
oxidation  with  potassium  permanganate,  the  author  has  obtained,  in 
the  analysis  of  malt  extract  and  ale,  results  agreeing  accurately  with 
those  of  the  Dumas'  nitrogen  method.  M.  J.  S. 

Volumetric  Estimation  of  the  Nitro-group  in  Organic 
Compounds.  By  Stewart  W.  Youno  and  R.  E.  Swain  (/.  Avier. 
Chevi.  Soc,  1897,  19,  812 — 814).— When  nitro-derivatives  are  heated 
with  a  hydrochloric  acid  solution  of  stannous  chloride,  the  following 
reaction  takes  place  :  R-NO.^  +  aSnClj  +  7HC1  =  NHjR.HCl  +  3SnCl^  + 
2H2O.  The  authors  have  so  far  proved  this  to  be  the  case  with  dinitro- 
benzene.  On  account  of  the  instability  of  stannous  chloride,  the  operation 
is  performed  in  a  current  of  carbonic  anhydride,  the  uitro-compound 
being  first  dissolved  in  alcohol.  After  two  hourH*  action,  the  excess  of 
stannous  chloride  is  titrated  with  standard  iodine.  (See  this  vol.,  ii, 
192.)  L.  DB  K. 

Qasometric  Estimation  of  Nitroiis  Acid.  By  E.  Rieoler 
{Zeit.  anal.  Chem.,  1897,  36,  665 — 668).— The  method  depends  on  the 
oxidation  of  the  nitrous  acid  to  nitric  acid  by  acidified  hydrogen 
peroxide,  and  the  estimation  of  the  excess  of  the  peroxide  by  treat- 
ment with  permanganate  and  measuring  the  oxygen  evolved. 

The  author  employs  the  Knop- Wagner  azotometer.  Five  c.c.  of  a  1 
per  cent,  hydrogen  peroxide  solution,  mixed  with  30  c.c.  of  water  and 
10  c.c.  of  strong  sulphuric  acid,  is  decomposed  by  about  0*1  gram  of 
potassium  permanganate  with  the  usual  precautions,  and  the  volume 
of  oxygen  read  off.  Immediately  afterwards,  the  nitrite  solution, 
containing  not  more  than  0-05  gram  of  NgOg  in  30  c.p.  of  solution,  is 
mixed  in  the  decomposing  flask  with  5  c.c.  of  the  same  hydrogen 
peroxide  and  a  few  drops  of  sul[)huric  acid.  After  shaking  and 
waiting  five  minutes,  10  c.c.  of  strong  acid  is  cautiously  added,  and 
the  decomposition  with  pei mangan.ate  carx'ied  out  as  before.  The 
difference  between  the  two  volumes  of  oxygen  expressed  in  cubic 
centimetres  at  0°  and  760  mm.  is  multiplied  by  00017  to  obtain 
grams  of  NgOg.  Instead  of  permanganate,  silver  oxide  may  be  used, 
the  hydrogen  peroxide  being  mixed  with  potassium  hydroxide,  and 
silver  nitrate  being  placed  in  the  inner  vessel.  In  this  case,  twice  as 
much  peroxide  is  employed,  and  the  multiplier  is  00034. 

M.  J.  S. 

Estimation  of  Phosphorus  in  Steel.  By  R.  W.  Mahon 
(/.  Avier.  Chem.  Soc,  1897,  19,  792—795). — The  process  described  is 
a  modification  of  the  method  recently  introduced,  by  which  the  yellow 
phosphomolybdate  precipitate  is  titrated  with  standard  alkali  and 
acid,  using  phenolphthalein  as  indicator  The  author  has,  as  yet,  only 
used  it  for  samples  low  in  silicon  and  carbon,  when,  under  favourable 
conditions,  an  assay  may  be  made  in  eight  minutes. 

"Whilst  the  drillings  are  being  got  ready,  70  c.c.  of  water  and  30  c.c. 
of  nitric  acid  of  sp.  gr.  =  14    is  put  into  an  Erlenmeyer  flask,  the 
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burettes  are  filled  with  the  respective  alkali  and  acid,  and  a  filter  is 
connected  with  the  filter-pump.  Four  grams  of  the  drillings  is  then 
put  into  the  acid  and  heated  over  a  gas-burner.  "When  dissolved,  3  c.c.  of 
a  standard  potassium  permanganate  is  added,  and  the  liquid  is  boiled 
until  no  longer  pink  ;  10  c.c.  of  hydrochloric  acid  of  sp.  gr.  =  1*20  is 
then  added,  and  the  boiling  continued  until  the  liquid  is  clear.  After 
cooling  for  a  few  seconds,  50  c.c.  of  molybdate  solution  and  15  c.c.  of 
ammonia  of  sp.  gr.  =  0'90  are  added,  care  being  taken  not  to  let  them 
run  along  the  sides  of  the  flask.  After  shaking  for  15  seconds,  the 
precipitate  is  collected  on  the  filter,  washed  with  cold  water,  and  then 
placed  in  a  small  beaker  containing  a  known  volume  of  the  alkali,  the 
excess  of  which  is  then  titrated  with  standard  acid. 

The  molybdate  solutionis  made  by  dissolving  100  grams  of  molybdic 
acid  in  a  mixture  of  200  c.c.  of  water  and  200  c.c.  of  ammonia  of 
sp.  gr.  =  0-90;  the  solution  is  then  filtered  into  1250  c.c.  of  nitric 
acid  of  sp.  gr.  =  1  "20,  blowing  air  through  the  mixture.        L.  de  K. 

Estimation  -  of  Insoluble  Phosphorus  in  Iron  Ores.  By 
Charles  T.  Mixer  and  Howard  W.  Dubois  {J.  Amer.  Chem.  Soc,  1897, 
19,  614 — 619). — By  insoluble  phosphorus  is  understood  that  phos- 
phorus which  cannot  be  extracted  by  boiling  hydrochloric  acid  of 
sp.  gr.  =  1*1  from  the  silicious  residue  left  after  the  acid  treatment  of 
iron  ores.  The  authors,  however,  find  that  this  modification  of  phos- 
phorus becomes  readily  soluble  if  the  residue  is  ignited. 

The  details  are  as  follows.  1  '5  grams  of  the  ore  is  dissolved  in  25  c.c. 
of  hydrochloric  acid,  and  the  excess  of  acid  is  removed  by  evaporating 
until  the  mass  becomes  syrupy.  Water  is  then  added,  and  the  insoluble 
matter  collected,  washed,  and  ignited.  Five  minutes  boiling  of  the 
ignited  residue  with  dilute  hydrochloric  acid  will  now  dissolve  the 
remainder  of  the  phosphorus,  which  is  probably  present  as  an  alu- 
minium compound.  L.  de  K. 

Qualitative  Analysis  of  Phosphates.  By  Robert  M.  Caven 
(/.  8oG.  Chem.  Ind.,  1897,  16,  208— 209).— When,  in  the  course  of  a 
qualitative  analysis,  the  precipitate  produced  by  ammonia  contains 
phosphates,  it  is  redissolved  in  the  least  possible  quantity  of  hydro- 
chloric acid,  and  much  ammonium  acetate  is  added  with  a  little  acetic 
acid ;  any  precipitate  produced  (FePO^jAlPO^jCrPO^)  is  collected. 
To  the  filtrate,  ammonium  phosphate  is  added  as  long  as  it  produces  a 
precipitate,  this  being  collected  on  the  same  filter  as  before ;  this 
precipitate  is  examined  for  iron,  chromium,  and  aluminium  by  fusion 
with  pure  potassium  hydroxide.  The  filtrate  is  freed  from  the  excess 
of  phosphate  by  adding  ferric  chloride  until  the  precipitate  produced 
remains  brown,  and  then  boiling  for  several  minutes ;  the  solution  will 
then  be  free  from  iron  also,  and  the  alkaline  earths,  &c.,  will  be 
detected  by  the  usual  methods.  Since  chromium  phosphate  is  not 
completely  insoluble  in  acetic  acid,  a  little  chromium  may  be  found  in 
the  precipitate  produced  by  ferric  chloride.  M.  J.  S. 

Estimation  of  Phosphoric  Acid  by  Titration  of  the  Am- 
monium Phosphomolybdate  Precipitate  with  Standard  Alkah. 
By  B.  W.  Kilgore  {J.  Amer.  Cliem.  Soc,  1897,  19,  703—711.  Com- 
pare Abstr.,  1896,  335). — The  author  having  used  this  process  for  a 
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considerable  time,  recommends  it  as  being  throughly  trustworthy.  It 
must,  however,  be  remembered  that  the  yellow  phosphomolybdate 
precipitate  is  an  acid  salt,  and  not  altogether  insoluble  in  water ;  any 
attempt,  therefore,  to  absolutely  free  it  from  acidity  must  fail,  as  this 
will  cause,  not  only  a  chemical,  but  also  a  mechanical  loss.  The 
washing  should,  therefore,  be  done  with  small  quantities  of  water, 
using  altogether  150,  or  at  most  not  more  than  200  c.c. 

L.    DE   K 

Analysis  of  Silicates,  By  A.  LECLfeRE  {Cornpt.  rend.,  1897,  125, 
893—894). — Silicates  are  decomposed  when  fuseid  with  about  three 
times  their  weight  of  lead  oxide,  and  when  the  cooled  product  is 
treated  with  not  less  than  ten  times  its  weight  of  a  mixture  of  equal 
volumes  of  ordinary  nitric  acid  and  fuming  nitric  acid  at  about  40", 
the  silica  separates  completely  in  a  partially  hydrated  but  non-gela- 
tinous form,  together  with  lead  nitrate.  On  diluting  with  water,  the 
lead  nitrate  dissolves,  and  the  silica  is  readily  filtered  and  washed. 
The  filtrate  is  concentrated  and  mixed  with  alcohol  and  a  slight 
excess  of  hydrochloric  acid,  which  completely  precipitates  the  lead  as 
chloride.  The  fusion  with  lead  oxide  can  be  carried  out  without  risk 
in  a  platinum  crucible,  if  the  latter  is  heated  in  a  muffle  so  that 
reducing  gases  are  excluded,  and  the  oxide  is  prepared  in  the  following 
way.  An  excess  of  a  saturated  solution  of  oxalic  acid  containing 
about  3  per  cent,  of  nitric  acid  is  added  to  a  15  per  cent,  solution  of 
lead  nitrate,  and  the  precipitate  of  oxalonitrate  is  dried  and  heated 
to  dull  redness  in  a  porcelain  dish  ;  about  a  quarter  of  it  is  then 
moistened  with  nitric  acid,  well  mixed  with  the  remainder,  and  the 
heating  continued.  C.  H.  B. 

Estimation  of  Carbon  in  Iron.  By  E.  Harbeck  and  Georo 
Lunge  {Ztit  an&rg.  Cluvi.,  1898,  16,  67 — 75). — The  authors  review 
the  principal  methods  for  the  estimation  of  carbon  in  iron,  and  compare 
the  results  they  have  obtained  in  this  investigation.  They  conclude 
that  Wohler's  chlorine  method  and  Corleis'  method  give  accurate 
results,  which  closely  agree  with  each  other ;  the  method  described  by 
Lunge  and  Marchlewski  gives  results  somewhat  lower  than  those 
obtained  by  Corleis'  method  ;  the  results  are  better  in  the  analysis 
of  steel  when  copper  ammonium  chloride  is  substituted  for  copper 
sulphate,  although  the  error  is  not  entirely  eliminated.  In  the  case 
of  cast  irou,  however,  the  improvement  obtained  by  using  copper 
ammonium  chloride  is  so  small  as  to  be  valueless.  The  ordinary 
copper  ammonium  chloride  method  gives  results  which  are  no  better 
than  those  obtained  by  Lunge  and  Marchlewski's  method,  and  takes 
considerably  more  time.  Although  Corleis'  method  is  the  best  when 
very  accurate  results  are  required,  for  ordinary  commercial  pur- 
poses Lunge  and  Marchlewski's  method  is  quickest  and  most  con- 
venient, but  it  must  be  remembered  that  there  is  a  constant  loss  of 
about  0'03  per  cent,  of  the  carbon.  E.  C.  B. 

Flue  Gases  in  Relation  to  Furnace  EfBciency.  By  P. 
Fritzsche  {Zeit.  anal.  Chem.,  1897,  36,  669 — 671). — In  estimating 
the  efficiency  of  the  fuel  burnt  in  a  furnace,  it  is  necessary  to  know 
the  composition  of  the  fuel  as  well  as  that  of  the  flue  gases,  and  in 
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many  cases  it  would  be  convenient  to  deduce  the  former  from  the 
latter.  Lunge's  formula  {Zeit.  angw.  Chem.,  1889,  240)  for  this  relates 
only  to  fuels  containing  no  hydrogen  (coke,  anthracite).  If,  however, 
the  water  in  the  flue  gas  is  estimated,  as  well  as  the  carbonic  anhy- 
dride, carbonic  oxide,  and  oxygen,  a  formula  can  be  developed  which 
applies  to  all  ordinary  fuels.  This  is  conveniently  done  by  aspirating 
5 — 10  litres  of  the  flue  gas  through  a  weighed  calcium  chloride  tube. 

Expressing  by  n  the  nitrogen,  h  the  carbonic  anhydride,  k'  the 
carbonic  oxide,  and  o  the  free  oxygen,  all  in  volumes  per  cent. ;  by  f 
the  total  water,/'  the  water  derived  from  h  the  available  hydrogen  of 
the  fuel,  f"  the  hygrometric  water  of  the  atmospheric  air,  <^  the  water 
pre-existing  in  the  fuel,  all  expressed  in  grams  per  cubic  metre  of  dry 
flue  gas  :— /  -  (/'  -t-  /")  =  <f>  and 


/'  = 


{3f6--(^-y-)}^-^^^xy] 


100. 


Also  h  =     — .    The  ratio  of  the  carbon  to  the  available  hydrogen  and  the 

pre-existing  water  of  the  fuel  must  be  the  same  in  the  fuel  as  in  the 

flue  gases.    In  the  gases,  the  ratio  is  5;^ '     :  h:  <f>.      Putting 

a  for  the  ratio  of  carbon  to  hydrogen,  and  h  for  that  of  carbon  to 
water,  and  denoting  by  K  the  carbon  in  1  kilogram  of  fuel  free  from  ash, 

K= -, Y~-      From   the  value   of   K    thus   ascertained,   the 

1  +-  +  X 
a         0 

amount  of  flue  gas  derived  from  1  kilogram  of  fuel  is  calculated  in  -the 

usual  manner.     If  regard  is  to  be  paid  to  the  sulphur  in  the  fuel,Hhe 

sulphurous  anhydride  in  a  cubic  metre  of  flue  gas  is  denoted  by  5,  and 

putting  c  for  the  ratio  of  carbon  to  sulphur, 

"^         (k  +  !L  +  0  +  s)\   1-429  X  ll :  100,  and 


/' 
K    = 


3-76 


1  +  1+4. 


a        b    ^    c  M.  J.  S. 

Behaviour  of  Platinochlorides.  By  Paul  Eohland  {Zeit. 
anorg.  Chem.,  1897,  15,  412 — 418). — The  estimation  of  potassium 
in  minerals  which,  like  kainite,  contain  potassium,  sodium,  magnesium, 
calcium,  and  barium  as  sulphates  and  chlorides,  is  effected  by  taking 
advantage  of  the  greater  solubility  of  the  chlorides  in  methylic 
than  in  ethylic  alcohol.  Barium  chloride  is  soluble  in  78  parts  of 
methylic  alcohol  (sp.  gr.  =  0*790)  and  in  7000  parts  of  ethylic  alcohol 
(sp.  gr.  =  0'8035).  The  solution  of  the  mineral  is  treated  with  a  slight 
excess  of  barium  chloride  to  precipitate  all  the  sulphuric  acid,  the 
clear  solution  evaporated  to  a  syrup  with  platinic  chloride,  and  then 
extracted  with  methylic  alcohol.  The  sodium,  magnesium,  and  calcium 
platinochlorides  are  easily  dissolved,  and  the  barium  salt  is  decomposed 
into  platinic  chloride  and  barivim  chloride,  and  these  salts  are  also 
dissolved  by  the  methylic  alcohol,  leaving  a  residue  of  pure  potassium 
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platinochloride,  which  is  finally  washed  with  ether.  The  results  of 
the  analysis  agi-ee  closely  with  those  obtained  by  reduction  of  the 
potassium  platinochloride  by  R.  Fresenius'  method.  E.  C.  R. 

Modified  Method  of  Fine  Silver  Assay.  By  Augustus  E.  Knorr 
{J.  Amer.  Chevi.  Soc,  1897,  19,  814 — 816). — About  1  gram  of  standard 
silver  is  dissolved  in  a  little  dilute  nitric  acid  (1  :  2)  and  heated  until  all 
the  nitrous  acid  has  been  expelled.  A  standard  solution  of  salt  is  then 
added  until  the  bulk  of  the  silver  is  precipitated,  and  after  thoroughly 
shaking,  the  silver  chloride  is  removed  by  filtration,  and  the  laxt  traces 
of  the  silver  are  then  precipitated  by  means  of  a  standard  solution  of 
potassium  thiocyanate,  using  ferric  ammonium  sulphate  as  indicator. 

The  solutions  having  been  thus  standardised,  are  ready  for  the  assay 
•of  any  given  sample  of  silver.  The  impurities  commonly  present  in 
fine  silver  do  not  interfere  with  the  process.  L.  de  K. 

Volumetric  Estimation  of  Lime  in  Sugar  Liquors.  By  N. 
Fradiss  {Chem.  Centr.,  1897,  i,  262 — 263  ;  from  Hull.  Assoc.  Chimiates, 
14,  22). — 100  c.c.  of  the  juice,  or  syrup,  is  mixed  with  excess  of 
ammonia  and  ammonium  oxalate,  and  boiled  for  2  hours.  The  pre- 
cipitate, after  being  collected  on  a  filter  and  well  washed,  is  dissolved 
in  dilute  sulphuric  acid  and  titrated,  in  the  usual  way  with  potassium 
permanganate.  L.  de  K. 

Quantitative  Separation  of  Barium,  Strontium,  and  Calcium. 
By  Sidney  G.  Rawson  {J.  Soc.  Chem.  Iiul.,  1897,  16,  113—115).— 
Calcium  nitrate  is  soluble  in  concentrated  nitric  acid,  the  nitrates  of 
the  other  two  metals  being  absolutely  insoluble.  The  solution  of  the 
mixed  nitrates  is  therefore  evaporated  to  dryness,  and  the  residue 
digested  with  nitric  acid  of  70 — 80  per  cent.  The  barium  and  stron- 
tium are  subsequently  separated  by  the  chromate  method  in  acetic  acid 
solution  (Abstr.,  1893,  ii,  436).  M.  J.  S. 

Rapid  Valuation  of  Zinc  Dust.  By  Andre  R.  Wahl  {J.  Soc. 
4^hem.  Ind.,  1897,  16,  15). — Half  a  gram  of  the  zinc  dust  is  shaken 
with  25  c.c.  of  cold  water,  and  7  grams  of  pure  neutral  ferric  sulphate 
is  added.  In  a  quarter  of  an  hour  the  zinc  will  have  dissolved 
(with  the  exception  of  impurities),  with  reduction  of  an  equivalent 
quantity  of  the  ferric  salt,  and  without  evolution  of  hydrogen  if  acid 
is  abfcent.  The  solution  is  then  acidified,  and  titrated  with  permanga- 
nate. The  ferric  sulphate  is  prepared  by  oxidising  a  mixture  of  5  parts 
of  ferrous  sulphate  and  1  of  sulphuric  acid  by  excess  of  nitric  acid, 
•evaporating  to  dryness,  grinding,  and  washing  with  alcohol  until  no 
longer  acid,  and  drying  thoroughly.     A  blank  assay  is  desirable. 

M.  J.  S. 

Elecrotrolytic  Detection  of  Lead  in  Urine.  By  P.  \Yeinhart 
{Chem.  Centr.,  1897,  i,  129;  from  riunin.  Centr.  Halle,  37,  759—760). 
— The  urine  is  evaporated  on  the  water  bath  to  half  its  bulk,  mixed 
with  65  per  cent,  of  nitric  acid,  and  then  evaporated  to  dryness ;  the 
residue,  taken  up  with  a  little  nitric  acid,  is  diluted  to  a  litre,  heated 
to  50°,  and  submitted  to  electrolysis.  The  presence  of  lead  is  indicated 
by  the  deposition  of  a  film  of  brown  lead  dioxide  on  the  positive 
^lecti'ode.  L.  de  K. 
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Acetylene  as  a  Quantitative  Reagent.  By  Henrik  G.  Soder- 
BAUM  {Ber.,  1897,  30,  3014—3017.  Compare  Abstr.,  1897,  ii,  348).— 
Separation  of  Copper  from  Cadmium. — The  solution,  about  150  c.c.  in 
volume,  is  mixed  with  10 — 15  c.c.  of  strong  aqueous  sulphurous  acid, 
and  then  with  20 — 25  c.c.  of  ammonia  (sp.  gr.  =  0"96),  warmed  on  the 
water  bath  until  it  is  only  faintly  blue,  and  then  treated  with  a 
current  of  acetylene  gas.  The  precipitate  of  copper  acetylide  is  washed 
2 — 3  times  by  decantation  with  dilute  ammonia  saturated  with  acetyl- 
ene, and  then  on  the  filter  with  hot  water ;  it  is  decomposed  with 
nitric  acid,  and  the  copper  nitrate  formed  is  ignited,  and  the  residue  of 
oxide  weighed.  The  cadmium  in  the  filtrate  is  determined  electrolytic- 
ally,  or  by  precipitation  and  weighing  as  the  sulphide. 

Separation  of  Copper  from  Arsenic. — The  solution  is  treated  as  in 
the  preceding  case,  except  that  enough  sodium  hydroxide  must  be  added 
to  combine  with  the  arsenious  or  arsenic  acid ;  when  ammonium  salts 
alone  are  present,  traces  of  arsenic  are  precipitated  along  with  the 
copper.  The  arsenic  in  the  filtrate  is  determined  by  oxidising  it  (if 
necessary)  to  arsenic  acid,  with  nitric  acid,  precipitating  it  as  magnesium 
ammonium  arsenate,  and  either  weighing  this,  or  igniting  it  and 
weighing  as  magnesium  pyroarsenate. 

The  usual  error  in  the  determinations  quoted  was  a  deficit  of  about 
0*3  per  cent,  of  the  total  quantity  in  the  case  of  each  metal.  An  acid 
solution  of  mercuric  chloride  is  very  efficient  in  freeing  acetylene  from 
hydrogen  phosphide  (it  was  recommended  for  this  purpose  by  Berg6 
and  Reychler),  but  in  the  determinations  described,  there  is  no  actual 
need  to  free  the  acetylene  from  this  impurity.  C.  F.  B. 

Modification  of  the  Permanganate  Method  for  the  Estima- 
tion of  Iron.  By  Hamiltox  P.  Cady  and  Alfred  P.  Ruediger  {J. 
Amer.  Chem.  Soc,  1897,  19,  575 — 581). — The  following  reagents  are 
required.  A..  A.  5  per  cent,  solution  of  stannous  chloride,  which  should 
give  no  deposit  when  it  is  diluted  with  twenty  times  its  bulk  of  water 
and  boiled  ;  a  little  free  hydrochloric  acid  and  a  few  fragments  of  tin 
will  keep  it  in  good  condition.  B.  Hydrochloric  acid,  made  by  mixing 
equal  volumes  of  water  and  acid  of  sp.  gr.  =  1"2.  C.  A  solution  of 
mercuric  sulphate,  made  by  mixing  200  grams  of  the  salt  with  80  c.c.  of 
sulphuric  acid,  and  adding  this  to  800  c.c.  of  water ;  after  adding  a  solu- 
tion of  100  grams  of  orthophosphoric  acid,  the  liquid  is  made  up  to  1  litre. 

\st  Method. — The  iron  ore,  after  being  completely  decomposed  by 
boiling  with  10 — 15  c.c.  of  the  acid  B,  is  diluted  to  100  c.c.  and 
reduced  by  adding  to  the  boiling  liquid  solution  A  until  no  thiocyanate 
reaction  is  obtained ;  the  slight  excess  of  tin  is  carefully  oxidised 
by  potassium  permanganate,  and  then  a  few  drops  only  of  the  tin  are 
added.  After  cooling,  50  c.c.  of  dilute  sulphuric  acid  is  added,  and 
then,  for  every  10  c.c.  of  B,  35  c.c.  of  C  is  added ;  the  whole  is 
made  up  to  400  c.c,  and  titrated  with  permanganate.  27xd  Method. — 
To  the  acid  solution,  2  c.c.  of  G  is  added,  the  liquid  is  heated  to  boiling 
and  A  is  added  until  a  permanent  turbidity  is  produced.  The  whole  is 
then  diluted  to  300  c.c,  50  c.c  of  dilute  sulphuric  acid,  and  45  c.c.  of 
C  are  added,  and  the  iron  is  at  once  titrated  with  permanganate. 

L.  de  K. 
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Electro-analysis  of  the  Metals  of  the  Ammonium  Sulphide 
Group.  By  M.  Engels  (C/iem.  Centr.,  1897,  i,  258—259 ;  fromChem. 
Rundschau.,  1896,  20 — 24). — Iron  may  be  separated  from  manganese 
by  dissolving  the  mixed  sulphates  in  water  contained  in  a  platinum 
dish  which  serves  as  cathode ;  the  anode  being  a  platinum  spiral  which 
is  immersed  in  a  beaker  filled  with  water,  the  two  vessels  communi- 
cating by  means  of  an  inverted  U-tube  filled  with  the  liquid.  After 
acidifying  with  sulphuric  acid,  the  liquid  is  electrolysed  with  a  current 
of  0'4 — 0'8  ampere  and  40 — 60  volts.,  while  hydrogen  is  passed 
through  the  beaker  to  prevent  the  formation  of  permanganic  acid; 
after  12  hours,  all  the  manganese  is  precipitated,  as  peroxide,  on  the 
anode. 

Iron  nay  be  separated  from  aluminium  by  electrolysing  in  the  presence 
of  an  alkaline  solution  of  {X>ta8sium  sodium  tartrate,  avoiding  a  large 
excess  of  the  latter.  From  nickel,  it  is  best  separated  in  an  ammonia- 
cal  solution,  using  a  current  not  exceeding  1  ampere.  The  nickel  is 
completely  precipitated,  and  is  free  from  iron,  if  only  care  has  been 
taken  to  thoroughly  oxidise  the  latter  by  means  of  hydrogen  peroxide. 
In  the  same  manner,  nickel  may  be  separated  from  manganese.  The 
author  did  not  succeed  in  separating  iron  from  chromium  or  cobalt. 

L.  DE  K. 

lodometric  Estimation  of  Molybdenum.  By  Hans  Euleb  {Zeit. 
anorg.  Chem.,  1897,  16,  454 — 455). — A  reply  to  the  criticisms  of  F.  A. 
Gooch  (this  vol.,  ii,54). 

Titration  of  Stannous  Salts  with  Iodine.  By  Stewart  W. 
Young  {J.  Amer.  Chevi.  aS'oc,  1897,  19,  809— 812).— The  author  has 
found  that  stannous  chloride  may  be  accurately  titrated  in  a  dilute 
hydrochloric  acid  solution  by  means  of  standard  iodine,  using  starch  as 
indicator.  The  potassium  iodide,  used  to  dissolve  the  iodine,  should  be 
free  from  iodate,  and  the  iodine  solution  should  be  standardised  against 
a  solution  of  tin  of  known  strength,  which  has  been  itself  checked  by 
means  of  a  standard  solution  of  potai^sium  dichromate.  The  tin 
solution  may  be  kept  unaltered  for  some  time  by  covering  it  with  a 
layer  of  paraffin  oil.  L.  de  K. 

Qualitative  Separation  of  Arsenic,  Antimony,  and  Tin.  By 
Sidney  G.  Rawson  {J.  Soc.  Chem.  Ind.,  1897,  16,  113). — The  author 
advocates  Clarke's  oxalic  acid  method,  carried  out  as  follows.  The 
washed  sulphides  are  boiled  with  a  small  quantity  of  hydrochloric  acid 
to  which  a  drop  of  nitric  acid  is  added  ;  this  will  often  suffice  to 
prove  the  presence  of  arsenious  sulphide,  which  dissolves  with  greater 
difficulty  than  those  of  antimony  and  tin.  A  strong  solution  and 
crystals  of  oxalic  acid  are  then  added,  so  as  to  obtain  a  saturated  solution 
when  hot,  and  hydrogen  sulphide  is  passed  through  it,  when  antimony 
and  arsenic  are  precipitated,  whilst  the  tin  remains  dissolved.  To  the 
filtrate,  ammonia  is  added,  and  if  a  precipitate  is  produced  this  is  re- 
dissolved  by  cautious  addition  of  ammonium  sulphide ;  on  adding 
acetic  acid,  the  tin  is  precipitated  as  a  mixture  of  oxide  and  sulphide. 
The  antimony  and  arsenic  are  best  distinguished  by  Hofmann's  well 
known  method  of  passing  their  hydrides  through  silver  nitrate. 

M.  J.  S. 
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Separation  of  Thorium  from  Cerium.  By  Ernst  Hintz  and 
Hermann  Weber  {Zeit.  anal.  Chem.,  1897,  36,  676— 685).— Fresh 
experiments  on  the  separation  of  thorium  from  cerium  by  boiling  with 
sodium  thiosulphate  (see  Abstr.,  1896,  ii,  677)  have  shown  that  with 
dilute  solutions  the  separation  is  very  nearly  perfect,  only  traces  of  each 
metal  remaining  with  the  bulk  of  the  other.  With  strong  solutions, 
the  errors  are  somewhat  greater,  but  still  negligible.  A  re- 
examination of  the  ammonium  oxalate  method  (Abstr.,  1897,  ii,  162) 
shows  that  it  is  far  less  efficient  for  separating  these  metals,  and 
Glaser's  modification  (Abstr,,  1897,  ii,  349)  is  no  improvement. 

M.  J.  S. 

Value  of  a  Bacteriological  Examination  of  "Water  from  a 
Sanitary  Point  of  View.  By  E.  K,  Dunham  (J.  Amer.  Chem.  Soc, 
1897,  19,  591 — 605). — The  paper  deals  chiefly  with  the  detection  of 
the  colon  bacilli.  As  these  cannot  multiply  when  putrefying  organic 
matters  are  absent,  a  considerable  quantity  of  them  may  be  safely  said  to 
indicate  an  objectionable  pollution  of  the  water,  although  a  chemical 
examination  may  not  point  to  the  presence  of  excreta. 

L.   DE   K. 

Quantitative  Separation  of  Ethylene  and  Benzene  Vapour. 
By  E.  Harbeck  and  Georg  Lunge  {Zeit.  anorg.  Chem.,  1898,  16, 
26 — 49). — The  method  is  based  on  the  conversion  of  ethylene  into 
ethane  by  means  of  hydrogen  in  the  presence  of  platinum  black.  The 
apparatus  employed,  which  is  fully  described  in  the  original  paper,  con- 
sists essentially  of  a  capillary  tube  charged  with  platinum  black  so 
arranged  that  the  sample  of  gas  can  be  passed  through  it  forwards  and 
backwards  two  or  three  times  ;  the  platinum  black  must  be  saturated 
with  hydrogen  at  the  temperature  at  which  the  reaction  with  ethylene 
is  to  take  place,  the  most  advantageous  temperature  being  90 — 100°. 
The  estimation  of  the  ethylene  and  benzene  in  a  sample  of  gas  is  per- 
formed as  follows.  In  a  sample  of  the  gas,  the  ethylene  and  benzene  are 
estimated  together  by  absorption  with  fuming  sulphuric  acid,  and  the 
other  constituents  in  the  sample  are  then  estimated  by  the  ordinary 
methods.  In  a  second  sample  of  the  gas,  the  oxygen  and  acetylene  are 
removed,  and  the  remainder  of  the  sample,  which  must  contain  excess 
of  hydrogen,  is  passed  two  or  three  times  through  the  capillary  tube 
charged  with  platinum  black  and  then  treated  with  fuming  sulphuric 
acid.  The  quantity  absorbed  by  the  sulphuric  acid  gives  the  benzene, 
and  the  difference  between  this  and  that  absorbed  by  direct  treatment 
with  sulphuric  acid  gives  the  ethylene.  Or  the  ethylene  can  be  esti- 
mated in  the  sample  after  removal  of  the  oxygen  and  acetylene  by 
measuring  the  contraction  which  takes  place  on  treating  the  gas  with 
platinum  black  and  hydrogen.  This  method  has,  unfortunately,  only 
a  very  limited  application,  because  the  presence  of  a  small  quantity 
of  carbonic  oxide  prevents  the  reaction  between  the  ethylene  and  the 
hydrogen. 

The  estimation  of  benzene  in  coal  gas  and  similar  mixtures  is 
effected  by  passing  about  10  litres  of  the  gas  through  a  mixture 
(110  c.c.)  of  equal  weights  of  concentrated  sulphuric  and  fuming 
nitric  acids    contained  in  an   inclined  tube    consisting  of   ten  glass 
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bulbs.  After  the  passage  of  the  gas,  the  acid  mixture  is  poured  into 
water  and  ice,  well  cooled  with  ice,  and  neutralised  with  sodium 
hydroxide.  By  this  means,  the  dinitrobenzene  is  obtained  as  a  white, 
crystalline  precipitate  which  is  separated  by  filtration  and  washed  with 
water.  The  filtrate  and  wash  water  are  made  up  to  a  convenient  bulk 
and  an  aliquot  part  extracted  with  ether,  the  extract  separated, 
evaporated  to  dryness,  and  the  residue  extracted  with  absolute 
ether ;  this  ethereal  solution,  which  contains  any  dinitrobenzene 
which  may  have  remained  in  the  aqueous  filtrate,  is  evaporated  to 
dryness  and  the  residue  weighed.  The  dinitrobenzene  is  dried  at 
70 — 80°  and  weighed,  the  weight  being  corrected  for  the  quantity 
extracted  from  the  filtrate  by  ether.  The  ethylene  present  in  the  gas  is 
also  absorbed  in  the  mixed  acids,  but  the  products  are  soluble  in 
water  and  are  not  exti-acted  from  the  aqueous  solution  by  ether. 

E.  C.  R. 

Estimation  of  Glycerol.  By  Boulez  (Zeit.  anaf.  C/iem.,  1897, 
36,  719—720;  from  Bull.  soc.  chini.  Nord  France,  4,  115).— The 
glycerol  is  converted  into  glycerophosphoric  acid  by  trituration  with 
twice  its  weight  of  phosphoric  anhydride  and  heating  for  7  hours 
at  130 — 135^  J  when  cool,  the  syrupy  mixture  is  dissolved  in  20  parts 
of  water  and  triturated  with  10  parts  of  precipitated  calcium  carbonate. 
After  12  hours,  with  frequent  stirring,  the  calcium  glycerophosphate  is 
filtered  from  the  calcium  phosphate  and  excess  of  carbonate,  which 
are  washed  with  cold  water,  and  the  phosphoric  acid  in  the  filtrate  is 
estimated  by  ordinary  methods.  For  impure  glycerol,  some  calcium 
chloride  is  added  after  the  calcium  carbonate.  M.  J.  S. 

Pehling's  Solution.  By  Max  Siegfried  {Ber.,  1897,  30, 
3133 — 3134). — The  author  points  out,in  reply  to  Jovitschitsch(thisvol., 
ii,  98)  and  Gerock  (this  vol.,  ii,  147),  that  the  reduction  experienced  when 
Fehling's  solution,  to  which  some  acid  has  been  added,  is  boiled,  is  due 
entirely  to  the  absence  of  alkali  and  not  to  the  specific  action  of  the 
acid  or  the  salt  formed  by  it  with  the  alkali  present.  A.  H. 

Detection  of  Cane-sugar.  By  Gioegio  Papasogli  {Zeit.  anal. 
Civem.,  1897,  36,  715  ;  from  Bull,  assoc.  chim.  sucrerie  et  distillerie, 
13,  68). — The  aqueous  solution  is  treated  with  a  few  drops  of  a 
solution  of  a  cobalt  salt  and  a  small  excess  of  sodium  hydroxide, 
whereupon  an  amethyst-violet  colour  is  produced.  Grape-sugar  yields  a 
blue,  passing  into  dirty  green.  One  part  of  cane-sugar  mixed  with  9 
parts  of  grape-sugar  can  be  detected.  Coloured  liquids  must  be  de- 
colorised, and  gum  and  dextrin,  which  would  obscure  the  sugar 
reaction  by  giving  a  permanent  blue,  must  be  precipitated  by 
ammoniacal  lead  acetate  or  baryta.  M.  J.  S. 

Estimation  of  Sugar  in  Sweet  Wines.  By  J.  Pinette  {Chem. 
Zeit.,  1897,  21,  395). — The  sample  is  treated,  as  usual,  with  Fehling's 
solution,  but  instead  of  reducing  the  cuprous  oxide  in  a  current  of 
hydrogen  and  weighing  the  metallic  copper,  the  amount  of  copper  is 
determined  by  titration. 

The  filter  containing  the  cuprous  oxide  is  put  back  into  the  beaker, 
opened  by  means  of  a  rod,  moistened  with  5  c.c.  of  strong  nitric  acid, 
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and  10  c.c.  of  strong  ammonia  is  added.  After  the  paper  has  been 
well  broken  up,  a  standardised  solution  of  potassium  cyanide  is  rvin  in 
until  the  liquid  is  colourless.  Towards  the  end,  a  few  drops  of  potas- 
sium ferrocyanide  solution  (1:20)  are  introduced,  and  the  cyanide 
solution  is  added  very  slowly.  The  cyanide  solution  should  contain 
about  60  grams  of  the  salt  per  litre,  and  must  be  standardised  by 
means  of  metallic  copper ;  this  should  not  vary  much  in  weight  from 
that  of  the  cuprous  oxide,  and  the  same  quantity  of  nitric  acid  and 
ammonia  must  be  used.  L.  de  K. 

Estimation  of  Sugar  in  Chocolate.  By  Xavier  Rocques 
{Chem.  Centr.,  1897,  i,  268  ;  ivom.  Revue  intern,  fed sific,  9,  198). — Fifteen 
grams  of  the  sample  is  heated  with  90  c.c,  of  water  to  40''  and  well 
shaken,  15  c.c.  of  a  10  per  cent,  solution  of  lead  acetate  is  added,  and 
the  liquid  filtered  into  a  graduated  measure ;  70  c.c.  of  the  filtrate  is 
then  mixed  with  10  c.c.  of  acetic  acid  and  20  c.c.  of  a  10  per  cent, 
solution  of  sodium  sulphate  to  remove  the  excess  of  lead.  The  filtrate 
now  contains  all  the  cane-sugar  and  also  any  glucose,  which  can  be 
estimated  in  the  usual  way.  To  invert  the  cane-sugar,  it  is  sufficient 
to  dilute  50  c.c.  of  the  filtrate  with  450  c.c.  of  water  and  heat  the 
mixture  in  the  water  bath  for  3  hours.  Dilute  acetic  acid  has  no 
hydrolysing  action  on  dextrin.  L.  de  K. 

Estimation  of  Starch  in  Cereals.  By  Jean  Effront  {Chem. 
Centr.,  1897,  i,  202—203;  ivom  La  Biere,  4,  145).— Three  grams  of  the 
finely  ground  sample  is  extracted  with  ether  and  well  rubbed  up  in  a 
mortar  with  20  c.c.  of  strong  hydrochloric  acid,  which  should  be 
gradually  added.  When  the  starch  is  dissolved,  water  is  added  to 
make  it  up  to  100  c.c.  After  filtering,  75  c.c.  of  the  liquid  is  exactly 
neutralised  with  aqueous  soda,  avoiding  even  the  faintest  alkalinity, 
then  0'2  c.c.  of  normal  acid  is  added,  the  liquid  evaporated  to  one-half 
on  the  water  bath,  and  introduced  into  a  75  c.c.  flask.  After  making 
up  to  the  mark  and  filtering  a  few  times  through  asbestos,  the  liquid 
is  polarised  in  a  40  cm.  tube,  whilst  another  portion  is  titrated  with 
Fehling's  solution.  From  the  rotation,  the  amount  of  dextrin  (or 
starch)  may  be  easily  calculated,  but  allowance  must  be  made  for  the 
glucose,  which  has  only  1/3 '7  of  the  rotatory  power  of  dextrin. 

L.  DE  K. 

Estimation  of  Farinaceous  Matter  in  Sausages.  By  Joseph 
Mayrhofer  {Chem.  Centr.,  1897,i,  204 — 205;  from Forsch.  Ber.Lehensm., 
&c.,  3,  429—430.  Compare  Abstr.,  1897,  ii,  525).— From  10  to  20 
grams  of  the  sample  is  heated  at  100°  with  50  c.c.  of  an  8  per  cent, 
alcoholic  solution  of  potash  until  the  meat  has  dissolved  ;  the  mixture 
is  then  diluted  with  proof  spirit,  and  the  insoluble  portion  collected 
on  a  filter  and  washed  first  with  hot  alcoholic  potash  and  then  with 
alcohol,  until  the  filtrate  no  longer  gives  any  turbidity  on  acidifying. 
The  filter  with  the  insoluble  matter  is  now  put  back  into  the  beaker, 
and,  after  being  treated  for  half  an  hour  on  the  water  bath  with  60  c.c. 
of  normal  potash  and  allowed  to  cool,  is  acidified  with  acetic  acid, 
and  water  added  to  make  the  whole  up  to  100  c.c.  In  an  aliquot  part 
of  the  liquid,  the  starch  is  then  precipitated  by  adding  an  equal  volume 
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of  strong  alcohol ;  the  precipitate  is  collected,  and  after  being  washed 
first  with  proof  spirit,  then  with  strong  alcohol,  and  finally  with  ether, 
is  dried  and  weighed.  L.  de  K. 

Detection  of  Formalin  in  Milk.  By  K.  Farnsteiner  {Cftem. 
Centr.,  1897,  i,  133—134;  from  Forech.  Ber.  Lebemm.,  <tc.,  1896,  3, 
363 — 370). — The  author  thinks  that  the  various  tests  for  the  detection 
of  formaldehyde  in  milk  should  be  applied,  not  only  to  the  milk  itself, 
but  also  to  its  distillate.  The  best  te.st  is  no  doubt  sulphuric  acid  con- 
taining a  trace  of  iron  ;  when  applying  this  to  the  distillate,  some  casein 
should  be  added  (Hehner).  L.  de  K. 

Detection  and  Estimation  of  Acetone  in  Urine.  By  Louis 
WiLLEN  (Cheni.  Centr.,  1897,  i,  134 ;  from  Schweilz.  Woch.  Pharm.,  34, 
433— 436).— From  300—500  c.c.  of  the  sample  is  mixed  with  30—50 
c.c.  of  dilute  sulphuric  acid,  and  submitted  to  distillation  until  60  c.c. 
has  distilled  over  ;  by  carefully  determining  the  specific  gravity,  the 
quantity  of  acetone  may  be  calculated  from  the  tables  given  in  the  paper. 
The  presence  of  acetone  is  then  confirmed  by  the  well-known  iodoform 
reaction.  L.  de  K. 

Simplification  of  Hopkins'  Method  for  Estimating  Uric 
Acid  in  Urine.  By  Otto  Folin  {Zeil.  pJnjaiol.  C'/iem.,  1897,  24, 
224 — 245). — Ten  grams  of  ammonium  sulphate  is  added  to  100  c.c.  of 
urine,  and  after  the  mixture  has  been  allowed  to  remain  for  2  hours,  the 
precipitated  ammonium  urate  is  washed  with  a  10  per  cent,  solution  of 
ammonium  sulphate  until  the  washings  are  free  from  chlorine.  The 
urate  is  then  dissolved  in  sulphuric  acid  and  titrated  with  pota.ssium 
permanganate  in  the  usual  way  ;  an  addition  of  I  milligram  per  100  c.c. 
of  filtrate  being  made  to  the  end  result  as  a  correction  for  the  solu- 
bility of  the  ammonium  urate.  W.  D.  H. 

Rapid  Estimation  of  Uric  Acid  in  Urine.  By  E.  H.  Bartley 
(/.  Amer.  Chem.  Soc,  1897,  19,  649 — 656). — The  author,  after  pointing 
out  the  defects  in  the  various  processes  for  estimating  uric  acid  in 
urine,  now  recommends  the  following:  100  c.c.  of  the  sample,  mixed 
with  5  c.c.  of  magnesia  mixture  and  10  c.c.  of  ^ammonia  of  sp.  gr.  =  0*960, 
is  heated  on  the  water  bath,  and  N/50  normal  silver  nitrate  is  then  run 
in  from  a  burette,  a  few  drops  of  the  liquid  being,  from  time  to  time, 
filtered  through  a  miniature  cotton  filter,  and  tested  for  excess  of 
silver  by  means  of  a  solution  of  sodium  hydrogen  sulphide.  From  the 
result,  1  c.c,  is  deducted,  that  being  the  amount  of  silver  which  will  be 
in  excess  before  any  reaction  is  observed.  Each  c.c.  of  silver  solution 
is  equivalent  to  0*00336  gram  of  uric  acid.  L.  de  K. 

A  New  Volumetric  Method  of  Estimating  Uric  Acid  in 
Urine.  By  Francis  Whittaker  Tunnicliffe  and  Otto  Rosenheim 
{Brit.  Med.  J.,  1898,  i,  364). — Uric  acid  obtained  from  the  urine  by 
Hopkins'  method,  is  suspended  in  water  which  is  kept  boiling,  a 
few  drops  of  alcoholic  phenolphthalein  are  then  added,  and  a  N/20  solu- 
tion of  piperidine  is  run  in  ;  the  complete  saturation  of  the  uric  acid 
present  is  indicated  by  the  presence  of  a  red  coloration,  which  remains  on 
shaking,  and  also  by  the  fact  that  no  uric  acid  remains  undissolved. 

W.  D.  H. 
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Mechanical  Arrangement  of  Pat  Extraction  Apparatus. 
By  GusTAVE  J.  VoLCKENiNG  {J.  Amev.  Chem.  aS'oc,  1897, 19,  735—738). 
This  is  an  ingenious  arrangement  for  using  Soxhlet's  tubes  in  which 
fatty  materials  are  being  extracted  with  ether.  The  flasks  containing 
the  latter  are  heated  on  gun-metal  steam  tables  on  which  small 
capsules  partly  filled  with  water  have  been  placed ;  or  a  damp  piece  of 
thin  felt  may  be  used.  The  arrangement,  which  is  fully  illustrated, 
will  be  found  very  useful  to  analysts  who  have  to  make  many  fat 
estimations  with  but  limited  space  in  their  laboratories.        L.  de  K. 

A  Simple  Pat  Extractor.  By  Yernon  J,  Hall  (J.  Amer.  Chem.  Soc, 
1897,  19,  586). — The  apparatus  consists  of  a  small  shallow  dish  made 
of  very  light  copper  and  furnished  at  the  bottom  with  two  tightly 
fitting  caps,  one  of  which  is  shallow  whilst  the  other  resembles  a 
Gooch's  crucible.  When  required  for  use,  the  shallow  cap  is  fitted  on, 
5  c.c.  of  milk  is  introduced  into  the  previously  weighed  apparatus,  and 
after  drying  for  half-an-hour  on  the  water  bath,  the  residue  will  be  dry 
enough  for  weighing.  The  shallow  cap  is  now  removed  and  placed 
inside  the  dish,  the  perforated  one,  packed  with  asbestos,  is  substituted 
and  a  weighed  beaker  is  placed  underneath.  Boiling  ether  or  benzene 
is  then  poured  into  the  dish,  and  after  50  c.c.  has  run  through,  all  the 
fat  will  be  extracted.  L.  de  K. 

Estimation  of  Pat.  By  Erwin  Voit  [and  Otto  Krummacheb] 
(Zeit.  Biol,  1897,  35,  555— 582).— See  this  vol.,  ii,  175. 

Analysis  of  Pats.  The  Gravimetric  Bromine  Method.  By 
Julius  Lewkowitsch  {J.  Soc.  Chem.  Ind.,  1896,  15,  859). — In  con- 
sequence of  the  statement  of  Hehner  {Analyst,  1895,  148)  that  the 
action  of  bromine  on  unsaturated  fatty  substances  is  complete  and 
quantitative,  the  author  has  applied  the  gravimetric  bromine  method 
(Hehner,  Abstr.,  1895,  ii,  428)  to  a  variety  of  oils,  and  from  the 
bromine  values  thus  found  has  calculated  the  corresponding  iodine 
numbers.  In  the  case  of  olive  oil  and  rape  oil,  the  numbers  so  ob- 
tained agreed  closely  with  those  of  Hiibl's  method,  but  in  all  the  other 
cases  the  discrepancy  was  very  wide,  and  on  that  account  the  gravi- 
metric bromine  process  is  regarded  as  unfit  for  employment  in  fat 
analysis.  M.  J.  S. 

Bromine  Absorption  of  Pats  and  Oils.  By  Otto  Hehnee 
{J.  Soc.  Chem.  Ind.,  1897,  16,  87 — 89). — This  paper  is  in  part  a  i-eply 
to  that  of  Lewkowitsch  (preceding  abstract).  The  author  reproduces 
the  table  originally  published  in  The  Analyst  (Abstr.,  1895,  ii,  428)  by 
which  he  showed  that  the  amount  of  bromine  absorbed  by  certain  fats, 
as  ascertained  by  the  increase  in  weight,  is  in  molecular  proportion  to 
the  Hiibl  iodine  number.  The  greatest  discrepancy  observed  by 
Lewkowitsch  was  in  the  case  of  linseed  oil,  two  specimens  of  which 
absorbed  18*68  and  10-4  percent,  of  bromine, corresponding  with  30*02 
and  16*98  per  cent,  of  iodine  respectively,  whereas  the  Hiibl  number 
for  linseed  oil  ranges  from  154  to  190.  The  author  is  unable  to 
corroborate  these  low  numbers,  and  refers  to  the  experience  of 
Williams  (Abstr.,  1896,  ii,  281)  ;  the  latter,  since  the  date  of  that 
publication,  has  further  examined  upwards  of  200  samples  of  linseed 
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oil  by  the  gravimetric  bromine  method,  with  results  ranging  from  110 
to  120  per  cent.,  but  on  two  occasions  has  obtained  low  results  (71*5 
and  62*2)  with  specimens  of  apparent  genuineness. 

The  bromination  of  a  fat  is  accompanied  by  a  considerable  develop- 
ment of  heat.  If  1  gram  of  the  fat,  dissolved  in  10  c.c.  of  chloroform, 
is  treated  with  1  c.c.  of  bromine,  the  rise  of  temperature,  expressed  in 
Centigrade  degrees,  gives,  when  multiplied  by  5 '5,  a  very  close 
approximation  to  the  HUbl  number.  The  experiment  is  best  made  in 
a  vacuum-jacketed  tube.  M.  J.  S. 

Hehner's  Bromine  Tests  for  Oils.  By  John  H.  B.  Jenkins 
{J.  Soc.  Chem.  IruL,  1897,  16,  193— 195).— The  author's  experience 
of  the  gravimetric  bromine  absorption  method  and  the  bromo- 
thermal  method  corroborates  that  of  Hehner,  with  linseed,  as  well 
as  other  oils.  The  results  agree  best,  however,  when  the  bro- 
minated  oils  are  dried  for  5  hours  at  97°.  At  125°,  a  continuous, 
though  small,  loss  of  weight  occurs.  M.  J.  S. 

Detection  of  Foreign  Fats  in  Lard  and  Butter.  By  C.  B. 
Cochran  {J.  Amer.  Chem.  Soc.,  1897,  19,  796— 799).— Two  c.c.  of  the 
melted  lard  or  butter  is  introduced  into  a  25  c.c.  graduated  cylinder 
and  dissolved  by  the  aid  of  a  gentle  heat  in  20  or  8  c.c.  respectively  of 
amylic  alcohol  (sp.  gr.  =  0*8159  ;  boiling  point,  129°).  After  cooling  to 
16 — 17°,  the  contents  are  kept  at  that  temperature  for  two  or  three 
hours,  and  the  deposit,  which,  if  the  lard  is  pure,  should  not  exceed  4  c.c, 
is  transferred  to  a  small  filter  and  the  fusel  oil  drained  off.  The 
residue  is  then  transferred  to  a  test-tube  and  dissolved  in  ether,  the 
tube  plugged  with  cotton  wool,  and  the  ether  allowed  to  slowly 
evaporate  ;  the  crystals  which  form  are  afterwards  mounted  in  cotton- 
seed oil  and  microscopically  examined.  If  the  sample  contains  10  per 
cent,  of  beef-fat,  there  will  be  no  difficulty  in  recognising  beef -stearin ; 
with  20  per  cent,  of  adulteration,  lard-stearin  will  be  practically 
absent.  L.  de  K. 

Estimation  of  Unsaponifiable  Oil  in  Greases  with  a  Lime 
Base.  By  Henry  Bailey  (Chem.  Ifewa,  1897,  76,  174). — In  the 
usual  method,  entailing  complete  saponification  and  extraction  of  the 
dried  soap,  the  operations  of  drying  and  extraction  are  both  unsatis- 
factory ;  they  are  obviated  in  the  following  method.  Ten  grams  of 
the  grease  is  completely  decomposed  by  boiling  and  stirring  with  hydro- 
chloric acid,  and  is  then  filtered,  on  a  filter  previously  moistened  with 
water,  and  washed  free  from  hydrochloric  acid  with  boiling  water,  any 
slight  iridescence  in  the  filtrate  being  ignored.  The  oils  are  heated  and 
stirred  with  about  2  grams  of  strong  potash  and  some  alcohol,  that  is 
renewed  from  time  to  time,  but  when  saponification  is  complete  is 
nearly  all  evaporated  away.  The  residue  is  warmed  with  about  100  c.c. 
of  water  until  clear,  and  when  cool  is  twice  extracted  with  ether  or 
light  petroleum,  using  30  c.c.  the  first  and  20  c.c.  the  second  time,  a  few 
drops  of  alcohol  being  added  if  the  separation  is  not  sharp.  The 
combined  extracts  are  evaporated  in  a  tared  wide  mouthed  flask  and 
dried  at  a  little  above  100°  until  constant  in  weight.  D.  A.  L. 

Estimation  of  Phenylhydrazine.  By  Henri  E.  Causse  {CompL 
rend.,  1897,  125,  712—714). — When  phenylhydrazine  is  boiled  with 


ANALYTICAL   CHEMISTRY.  199 

arsenic  acid  in  presence  of  acetic  acid,  it  is  completely  decomposed, 
with  formation  of  nitrogen,  phenol  and  water,  the  arsenic  acid  being 
reduced.  198  grams  of  arsenious  acid  are  formed  for  every  108  grams 
of  phenylhydrazine  oxidised. 

About  0'2  gram  of  phenylhydrazine,  free  or  in  oombination,  is 
mixed  with  excess  of  a  solution  prepared  by  dissolving  125  grams  of 
arsenic  acid  in  a  mixture  of  450  grams  of  water  and  150  grams  of 
concentrated  hydrochloric  acid,  filtering  after  cooling,  and  then  diluting 
to  1000  c.c.  with  glacial  acetic  acid.  The  mixture  is  gently  heated 
and  finally  boiled  in  a  reflux  apparatus.  After  about  40  minutes,  the 
liquid  is  allowed  to  cool,  made  alkaline  with  sodium  hydroxide  solution, 
reacidified  with  hydrochloric  acid,  mixed  with  excess  of  sodium  hydrogen 
carbonate  and  titrated  with  decinormal  iodine  solution. 

The  method  is  applicable  to  combinations  of  phenylhydrazine  with 
aldehydes.  If  the  aldehyde  belongs  to  the  benzene  series,  it  has  no 
influence  on  the  result,  but  if  it  belongs  to  the  acetic  series  it  must 
first  be  removed. 

Under  certain  conditions,  phenylhydrazine  forms  a  crystallisable 
compound  with  salicylic  acid.  C.  H.  B. 

Testing  Quinine.  |By  Melchior  Kubli  {Arch.  PJiarm.,  1897, 
235,  619—633.  Compare  Abstr.,  1896,  ii,  550,  and  1897,  ii,  83,  168, 
391). — Controversial.  A  reply  to  Hesse's  remarks  concerning  the 
author's  methods.  A.  W.  C. 

Analysis  of  Asphalt.  By  Hermann  Endemann  (J.  Soc.  Chem. 
Ind.,  1896,  15,  871—876  ;  1897, 16,  121— 126).— From  the  researches 
of  Boussingault,  asphalt  has  hitherto  been  regarded  as  a  mixture  of  a 
volatile  hydrocarbon,  petrolene,  with  a  non-volatile  substance,  asphal- 
tene,  containing  about  15  per  cent,  of  oxygen,  the  asphaltene  being 
the  predominant  constituent.  More  recently,  the  separation  of  these 
substances  by  means  of  solvents,  especially  light  petroleum,  has  been 
employed  for  the  purpose  of  analysing  asphalt.  The  author  shows 
that  the  results  obtained  by  these  methods  may  be  entirely  misleading. 
That  portion  of  the  asphalt  which  is  insoluble  in  light  petroleum, 
and  is  regarded  as  Boussingault's  asphaltene,  is,  nevertheless,  easily 
soluble  in  a  mixture  of  petrolene  with  light  petroleum,  and  is  partially 
precipitated  when  the  strong  solution  is  diluted  with  petroleum,  or 
with  the  weaker  washings.  As  a  consequence  of  this  solubility,  the 
proportion  of  petrolene  in  an  asphalt  is  largely  overstated  when  sepa- 
ration by  solvents  is  attempted.  On  re-examining  Boussingault's 
method  of  separating  petrolene  and  asphaltene  by  heat,  it  was  ascer- 
tained that  the  non-volatile  portion  absorbs  a  large  amount  of  oxygen 
when  heated  in  air ;  so  that  Boussingault's  asphaltene  is  not  really  a 
constituent  of  natural  asphalt,  but  is  an  oxidised  product.  This,  and 
the  fact  that  when  this  oxidised  residue  is  dissolved  in  chloroform  it 
is  always  accompanied  by  metallic  oxides,  induce  the  author  to  propose 
for  it  the  name  asphaltic  acid,  reserving  the  name  asphaltene  for  that 
constituent  of  asphalt  which  remains  when  asphalt  is  heated  at  250°  in 
an  atmosphere  free  from  oxygen,  and  which  has  the  empirical  formula 
CjgHjgO.  This  asphaltene,  which  is  entirely  non-volatile,  and  is  hard 
and  brittle  in  the  cold,  fuses  at  210°,  and,  when  heated  at  250°  in  air, 
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becomes  covered  with  a  wrinkled  skin,  increases  in  weight,  and  ulti- 
mately becomes  hard  and  dry  like  sand,  being  converted  into  asphaltic 
acid.  The  latter  is  a  black  substance,  which  dissolves  in  soda,  and  is 
re  precipitated  by  acids.  Although  itself  insoluble  in  chloroform,  its 
compounds  with  metallic  oxides  seem  to  be  soluble  in  a  chloroform 
solution  of  asphaltene.  It  has  the  formula  CoqH.^qO^,  containing, 
therefore,  the  same  percentage  of  oxygen  as  Boussingault's  asphaltene. 
Its  solution  in  sodium  hydroxide  readily  absorbs  oxygen,  and  vthis 
oxidised  solution  gives,  with  hydrochloric  acid,  a  brown  precipitate, 
which  is  a  strongly  acid  substance  of  the  formula  CggHjoOij,  for  which 
the  name  a$phaltulmie  aeid  is  suggested. 

The  soft  and  liquid  asphalts  known  as  malthas  are  hydrocarbons 
entirely  free  from  oxygen,  and  containing  a  much  larger  proportion  of 
volatile  substances  than  the  solid  asphalts.  A  specimen  was  freed  from 
petrolene  by  distillation  in  a  vacuum.  The  residue  was  repeatedly 
washed  with  boiling  alcohol,  then  dissolved  in  ether,  and  after  removal 
of  the  ether  was  analysed.  It  is  an  inodorous,  pale-coloured  gum,  with 
the  formula  Cg^Hg^.  When  heated  in  air,  it  is  converted  into  asphaltic 
acid  ;  the  name  aaphaltogen  is,  therefore,  adopted.  It  is  solid  at  ordi- 
nary temperatures,  but  fuses  below  100°,  and  is  soluble  in  ether,  whereas 
asphaltene  is  insoluble.  As  a  practical  application  of  the  above  facts, 
it  is  proposed  that  asphalts  should  be  analysed  by  the  following  pro- 
cess :  5  grams  of  the  asphalt  is  treated  with  chloroform,  the  insoluble 
matter  is  collected  and  treated  in  the  usual  manner,  and  the  filtered 
chloroform  solution  is  distilled  from  a  weighed  flask,  the  residue  being 
dried  for  half  an  hour  at  120°.  A  weighed  quantity  of  this  residue 
(0*2 — 0'3  gram)  is  then  heated  in  a  porcelain  boat  at  250°  in  a  current 
of  carbonic  anhydride  for  12  hours.  The  loss  is  reported  as  petrolene, 
the  residue  as  asphaltene  and  ash.  The  results  so  obtained  differ 
greatly  from  those  of  the  treatment  with  solvents,  but  are  far  better 
adapted  for  controlling  the  practical  applications  of  the  material. 

M.  J.  S. 

Detection  of  Urobilin.  By  Georges  DENiofes  (Chem.  Centr.,  1897, 
i,  1128;  from  J.  P/uirm.,  [vi],  6,  395— 397).— To  prepare  a  dark- 
coloured  urine  for  the  spectroscopic  detection  of  urobilin,  10  c.c.  is 
mixed  with  5  c.c.  of  mercuric  sulphate  solution,  prepared  from  5  grams 
of  mercuric  oxide,  20  c.c.  of  concentrated  sulphuric  acid,  and  100  c.c.  of 
water.  An  ammoniacal  solution  of  urobilin  gives  a  reddish  colour  with 
mercuric  sulphate,  and  a  violet  colour  with  nickel  and  copper  salts. 

M.  J.  S. 

Detection  of  Urobilin  in  Urine.  By  G.  Leo  (Chem.  Centr.,  1897, 
i,  440;  from  BoU.  Chim.  Farm,  1897,  36,  69— 70).— The  urobilin  is 
precipitated  with  basic  lead  acetate,  the  precipitate  washed  first  with 
water  and  then  with  a  little  absolute  alcohol,  and  treated  with 
alcoholic  ammonia  (10  c.c.  of  alcohol  to  2  c.c,  of  aqueous  ammonia). 
This  extracts  sufficient  urobilin  from  the  precipitate  to  give  after 
concentration  the  characteristic  fluorescence  with  ammoniacal  zinc 
chloride.  M!.  J.  S. 
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Relations  between  Molecular  Structure  and  the  Absorption 
Spectra    of  Colourless   Organic  Compounds.      By  Walthere 
Spring  {Rec.   Trav.  Chem.,   1897,    16,    1—25).— Organic  compounds 
generally  regarded  as  colourless,  have   usually  a  pale  blue  tint  when 
hydroxyl  groups  are  present,  this  being  the  more  marked  the  shorter 
the  carbon  chain,  but  in  the  absence  of  hydroxyl  groups  the  colour 
inclines  to  yellow.     Many  of  these  compounds  also  give  band  absorp- 
tion spectra,  and  51  liquids  were  spectroscopically  examined  by  means 
of  a  direct  vision  spectroscope  the  compounds  including  alcohols,  acids, 
ethers,  ethereal  salts,  aldehydes,  nitro-compounds  and  hydrocarbons! 
The  alcohols  gave  one  band  the  position  of  which  undoubtedly  depends 
on  the  molecular  structure,  but  the  author  does  not  find  the  simple 
direct  relation  to  the  molecular  weight  which  was  found  by  Russell 
and  Lapraik  (Trans.,  1881,  168).     The  acids  also  gave  a  spectrum 
with  one  band,  but  in  the  case  of  the  ethers  and  ethereal  salts,  two 
bands  were  obtained  which  correspond  closely  in  position  with  those 
of  the  related  alcohols,  or  alcohol  and  acid,  for  example,  ethylic  acetate 
gave  bands  at   632  and   615    (arbitrary  scale),  whilst  the   bands  of 
ethylic  alcohol  and  acetic  acid  are  at  633  and   615   respectively.     In 
some  cases,  however,  the  juxtaposition  of  the  bands  causes  coalescence, 
so  that  only  one  band  results.     The  absorption  band  in  benzene  is  in 
the  same  position  as  one  of  those  present  in  benzoates,  &c.,  and  may 
be  regarded  as  due  to  the  phenyl  group,  but  in  toluene  and  xylene,  &c., 
this  band  is  displaced  and  approaches  the  position  of  the  methyl  band. 
Nitrobenzene  and  nitrotoluene  do  not  give  the  multitude  of  bands 
characteristic  of  nitric  peroxide,  but  have  two  bands  only,  one  of  which 
is  peculiar  to  the  phenyl  derivatives,  the  other  being  probably  indica- 
tive of  the  nitro-group.  L  M  J 

Photoelectric  Properties  of  Salts  previously  Coloured  by 
Heating  in  the  Vapour  of  Alkali  Metals.  By  Julius  Elster  and 
Hans  Geitel  {Ann.  Phys.  Chem.,  1897,  [ii],  62,  599— 602).— It  has 
been  shown  by  Goldstein  (Abstr.,  1895,  ii,  150)  that  many  salts  be- 
come coloured  under  the  influence  of  the  cathodic  discharge,  and  salts 
so  coloured  possess  the  peculiarity  of  readily  losing  negative  electrifi- 
cation when  subjected  to  the  influence  of  bright  light.  A  similar 
coloration  of  salts  has  been  produced  by  Giesel  (Abstr.,  1897,  ii,  170) 
and  Kreutz  (Abstr.,  1897,  ii,  210)  by  subjecting  the  salts  to  the  action 
of  sodium  or  potassium  vapours,  and  the  authors  now  show  that  salts 
so  coloured  exhibit  the  photoelectric  peculiarity  noticed  in  the  case  of 
those  coloured  by  the  cathodic  discharge,  as  do  also,  but  to  a  less  ex- 
tent, some  naturally  coloured  varieties  of  rock  salt.  It  hence  appears 
probable  that  the  coloration  is  due  to  a  dilute  solution  of  the  metal  in 
the  solid  salt,  although  it  is  noteworthy  that  Abegg  found  no  indica- 
tion of  alkalinity  in  solutions  of  these  coloured  salts.     The  view  of 
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Kreutz  that  the  presence  of  iron  salts  is  a  cause  of  the  coloration  does 
not  receive  support.  L.  M.  J. 

Change  of  the  Zinc  Sulphate  in  the  Clark  Cell.  By  Wilhelm 
Jaeger  {Ann.  Phys.  Chem.,  1897,  [ii],  63,  354— 365).— At  39°,  the 
ordinary  crystals  of  zinc  sulphate,  ZnSO^  +  7HoO,  change  into  crystals 
of  the  composition  ZnSO^  +  CHjO.  There  is  a  break  in  the  solubility 
curve  at  this  point,  the  solubility  of  the  new  salt  being  greater  than 
that  of  the  original  compound.  In  keeping  with  this,  the  E.  M.  F.  of 
the  Clark  cell  shows  a  change  at  39°  on  heating,  and  it  is  possible  to 
cool  the  cell  down  again  in  such  a  way  as  to  prevent  a  return  of  the 
zinc  sulphate  to  the  ordinary  condition,  abnormal  values  for  the 
K  M.  F.  being  thus  obtained  at  ordinary  temperatures.  Two  curves 
are  thus  obtained  for  the  E.  M.  F.  of  the  Clark  cell.  For  the  normal 
cell  containing  ZnSO^  +  THjO 

Et  =  1-4005  -  0-00152  {t  -  39)  -  0-000007  {t  -  39)«. 

For  the  abnormal  cell  containing  ZnSO^  +  6H3O 

Et  =  1  -4005  -  0-00102  {t  -  39)  -  0000004  (« -  39)2. 

In  using  the  Clark  cell,  care  should  therefore  be  taken  not  to  raise 
the  temperature  above  40°,  and  to  make  certain  that  the  zinc  sulphate 
is  present  in  its  normal  state.  H.  C. 

Theory  of  Galvanic  Polarisation.  By  Anton  Obebbeck  {Ann. 
Phtja.  Chem.,  1897,  [ii],  63,  29— 35).— The  determination  of  galvanic 
polarisation  in  a  closed  circuit  is  regarded  by  Streintz  as  impossible 
(Abstr.,  1896,  ii,  460),  but  the  author  would  except  from  this  gene- 
ralisation polarisation  due  to  very  weak  or  to  very  strong  currents. 
A  mathematical  treatment  of  the  question  is  given.  H.  C. 

Electrosynthesis.  By  William  G.  Mixter  {Amer.  J.'Sci.,  1897, 
[iv],  4,  51 — 62). — Mixtures  which  readily  explode  when  subjected  to 
an  ordinary  electric  spark  may  not  do  so  under  the  influence  of  the 
electric  glow  in  an  ozonising  tube.  Thus,  oxygen  and  hydrogen  in 
the  ratio  1  :  2  at  235  mm.  pressure  did  not  explode,  but  combined 
slowly.  Various  explosive  mixtures  were  therefore  subjected  to  the 
glow  discharge  in  eudiometer  tubes  and  the  rates  of  combination 
determined,  but  as  no  determinations  of  the  current  strength  were 
taken,  the  relation  between  the  rate  of  combination  and  the  quantity 
of  electricity  discharged  was  not  obtained.  Hydrogen  and  oxygen 
wei-e  found  to  slowly  combine,  carbonic  oxide  and  oxygen  combined  more 
rapidly,  and  even  when  perfectly  dry  combined  slowly.  Methane  and 
oxygen  combine  in  a  manner  consistent  with  complete  combustion, 
but  in  the  case  of  mixtures  of  acetylene  with  oxygen,  ethylene  with 
oxygen,  and  ethane  with  oxygen  the  quantity  of  the  latter  gas  used 
is  less  than  that  required  for  complete  combustion,  whilst  small 
quantities  of  the  hydrocarbons  were  decomposed  with  the  formation 
of  acetylene.  Very  little  ozone  is  formed  during  the  discharge,  and 
the  oxidation  cannot  be  due  to  its  formation.  The  author  does  not 
consider  the  combination  to  be  due  to  the  union  of  ions,  but  to  the 
interaction  of  the  molecules  themselves,  which  are  made  active  by  the 
glow  discharge.  L.  M.  J. 
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Electrochemical  Notes.  By  Hans  Jahx  (Ann.  Phys.  Chem. 
1897,  [ii],  63,  44— 55).— Arrhenius  (Abstr.,  1893,  ii,  441)  has  shown 
that  when  an  alkali  salt  is  electrolysed  with  a  mercury  cathode,  a 
considerable  time  elapses  from  the  beginning  of  the  electrolysis 
before  hydrogen  makes  its  appearance.  The  explanation  offered,  that 
hydrogen  is  not  a  primary  product  of  the  electrolysis,  but  results 
from  the  action  of  the  water  of  the  solution  on  the  alkali-metal 
amalgam  primarily  formed,  has  been  called  in  question  by  Le  Blanc 
(Abstr.,  1894,  ii,  225).  As  no  direct  proof  of  the  formation  of  an 
alkali-metal  amalgam  in  the  process  has  been  given,  the  author  here 
shows  by  direct  calorimetric  measurements  that  such  an  amalgam 
must  be  formed  during  electrolysis  with  a  mercury  cathode. 

A  modification  of  the  De  la  Rue  cell  is  described  in  which  the 
double  salt,  ZnCl2,2KCl,  is  used  in  place  of  zinc  chloride  alone.  The 
formation  of  an  insoluble  basic  salt  is  thus  avoided.  The  E.  M.  F.  of 
the  cell  in  volts  at  the  temperature  t  is  given  by  the  formula 
^=1-0136-0000194<.  H.  0. 

Electrolysis  of  Platinic  Chloride.  By  Friedrich  Kohlrausch 
{Ann.  Phys.  Chem.,  1897,  [ii],  63,  423— 430).— In  the  electrolysis  of 
hydrogen  platinochloride,  HgPtClg,  chlorine  appears  at  the  anode  and 
platinum  and  hydrogen  both  appear  at  the  cathode.  It  is,  however, 
doubtful  whether  the  platinum  is  a  primary  product  of  the  electrolysis. 
The  ordinary  crystallised  platinic  chloride,  PtCl4  +  5H20,  when  dis- 
solved in  water  and  electrolysed,  gave,  with  weak  currents,  hydrogen 
alone  at  the  cathode,  no  platinum  separating,  and  at  the  anode  oxygen 
was  obtained.  With  stronger  currents,  a  deposit  of  platinum  appears 
on  the  cathode  and  oxygen  at  the  anode.  The  author  regards  the 
deposition  of  platinum  in  the  last  case  as  due  to  secondary  action,  and 
suggests  that  platinic  chloride  exists  in  solution  as  H2PtCl40,  with 
the  ions  Hg  and  PtCl^O.  The  secondary  deposition  of  platinum  may 
be  due  to  the  reaction  2H2 -1- SHgPtCl^O  =  Pt  4- 2H2PtCl6 -H  3H2O  as 
the  solution  gradually  changes  to  one  of  hydrogen  platinochloride. 
The  platinum  cathode  becomes  bent  during  the  passage  of  the  current, 
perhaps  owing  to  occlusion  of  the  hydrogen  taking  place  with  con- 
traction in  volume.  H.  0. 

Electrolysis  and  Electrolytic  Conductivity  of  certain  sub- 
stances dissolved  in  Liquid  Ammonia.  By  Hamilton  P.  Cady 
{J.  Physical  Chem.,  1897,  1,  707—713). — The  dissociative  power  of 
liquid  ammonia  on  dissolved  substances  has  been  tested  by  deter- 
mining the  electrolytic  conductivity  of  the  solutions.  Ordinary  com- 
mercial liquid  ammonia  was  used,  its  determined  conductivity  being 
71  X  10"^,  The  presence  of  a  small  amount  of  water  does  not  seem 
to  have  a  measurable  effect  on  either  the  conductivity  of  ammonia 
alone,  or  of  solutions  of  substances  dissolved  therein.  When  a  small 
quantity  of  a  soluble  salt  is  added  to  the  ammonia,  the  solution 
becomes  an  excellent  conductor.  In  the  case  of  sodium  or  potassium 
salts,  the  solution  turns  blue  during  electrolysis,  but  becomes  colourless 
again  when  the  current  is  shut  off.  When  a  current  is  passed  through 
a  solution  of  an  ammonium  salt  in  ammonia,  there  is  a  violent 
evolution  of  gas  but  no  signs  of   a  blue  coloration.     In  neither  of 

16—2 
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these  experiments  could  any  evidence  be  detected  of  a  blue  coloration 
that  might  be  apcribed  to  the  presence  of  free  ammonium.  When  a 
current  is  passed  through  solutions  of  salts  of  silver,  copper,  or  barium, 
the  metals  are  deposited  on  the  cathode,  but  there  is  no  sign  of  a  blue 
colour.  A  solution  of  sodium  in  ammonia  is  of  a  bright  blue  colour, 
and  is  an  excellent  conductor.  There  is  no  deposit  on  the  electrodes, 
no  gas  is  evolved,  and  the  blue  colour  is  not  altered  by  the  passage  of 
an  enormous  quantity  of  electricity.  If  only  a  little  sodium  is 
present,  the  colour  becomes  more  intense  round  the  cathode.  There  is 
no  polarisation  current. 

Whilst  regarding  his  results  as  preliminary,  the  author  concludes 
that  ammonia  seems  to  possess  the  power  of  dissociation  of  dissolved 
substances  to  as  great  an  extent  as  water,  and  in  most  cases  the  ions 
seem  to  travel  even  faster  in  it  than  in  water.  The  work  is  to  be 
continued.  H.  C. 

Conductivity  of  Solutions  of  some  Salts  in  Pyridine.  By 
St.  von  Laszczvnski  and  Stanislaus  von  Gorski  {Zeit.  Eleklrochem., 
1897,  4,  290— 293).— The  electrolytic  conductivities  at  18°  of  solu- 
tions of  potassium,  sodium,  and  ammonium  iodides  and  thiocyanates 
and  of  lithium  chloride  in  pyridine  were  investigated.  The  con- 
ductivity of  the  pyridine  itself  was  inappreciable.  The  molecular 
conductivity  increases  more  rapidly  with  increasing  dilution  than  is 
the  case  with  aqueous  solutions,  the  rate  of  increase  passing  through  a 
maximum  value.  A  similar  peculiarity  has  been  observed  in  the  case 
of  other  organic  solvents,  in  isolated  instances  also  with  water.  In 
accordance  with  Carrara's  view,  the  authors  consider  the  maximum  to 
indicate  a  maximum  dissociating  power  of  the  solvent.  Lithium 
chloride  solutions  in  pyridine  have  a  remarkably  low  conductivity ; 
this  may  be  due  to  the  formation  of  the  salt  LiCl2,2C5H5N  which  has 
been  isolated  in  the  crystalline  condition. 

Metallic  sodium  has  little  or  no  action  on  pyridine,  but  attempts  to 
prepare  alkali  metals  by  electrolysis  of  solutions  of  their  salts  in 
pyridine  were  not  encouraging.  A  blackish  crust  containing  metallic 
lithium  was  obtained  from  a  solution  of  the  chloride,  and  a  yellowish 
grey  crust,  containing  a  little  potassium,  from  a  solution  of  potassium 
thiocyanate,  but  the  metal  acts  on  the  dissolved  salt,  forming  sulphide. 
An  attempt  to  prepare  ammonium  amalgam  by  electrolysis  of  a  pyri- 
dine solution  of  ammonium  thiocyanate  gave  no  definite  result,  whilst 
solutions  of  magnesium,  cerium,  and  cobalt  chlorides  and  of  silver 
iodide  were  found  to  be  non-conductors.  T.  E. 

Ionic  Reactions  and  their  Significance  in  Electrochemistry. 
By  Friedrich  W.  Kijster  {Zeit.  Mektrochem.,  1897 ,  4,  105—113). — 
A  lecture,  dealing  more  especially  with  the  bearing  of  the  ionic 
hypothesis  on  analytical  chemisti-y,  in  which  the  following  lecture 
experiments  are  described. 

In  order  to  show  the  electrical  exchange  represented  by  the  equa- 
tion CU++  -t-Fe  =  Cu-l-Fe"''"'',  pieces  of  iron  and  copper  are  immersed 
in  a  solution  of  sodium  sulphate,  the  former  near  the  top,  the  latter 
near  the  bottom  of  the  vessel ;  a  few  crystals  of  copper  sulphate  being 
brought  into  the  liquid  near  the  copper,  a  current  at  once  flows  from 
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the  copper  to  the  iron  through  the  external  circuit.  The  change, 
2Fe"'"  +  +  +  Fe  =  3Fe "•'"*',  is  similarly  illustrated  by  using  two  iron  plates 
in  a  solution  of  common  salt  and  placing  some  ferric  chloride  near  the 
lower  one. 

The  electrical  exchanges  connected  with  the  reversible  reaction, 
Fe ■*""•" +1  =  Fe"'"  +  "^  +  I~,  are  shown  by  means  of  two  platinum  elec- 
trodes standing  in  small  crystallising  dishes  which  are  placed  in  a 
larger  dish ;  the  latter  is  filled  with  a  solution  of  potassium  chloride 
and,  under  it,  some  iodine  is  placed  in  the  one  small  dish  and  a  strong 
solution  of  ferrous  chloride  in  the  other  ;  the  current  then  flows  (in  the 
external  circuit)  from  the  iodine  to  the  ferrous  solution,  but  by 
increasing  the  concentration  of  the  iodine  ions  or  of  the  ferric  ions  the 
reaction,  and  with  it  the  direction  of  the  current,  is  reversed.  The 
change,  I~  +Br  =  Br  +1,  is  demonstrated  in  a  similar  manner.  If 
electrodes  of  iron  and  platinum  respectively  are  immersed  in  a  solution 
of  potassium  chloride,  and  a  little  iodine  added  in  the  vicinity  of  the 
platinum,  a  current  is  developed  owing  to  the  reaction  Fe  +  21 
=  Fe+++2I-. 

A  saturated  solution  of  hydrogen  chloride  in  toluene  does  not  conduct 
electricity,  even  under  a  pressure  of  72  volts ;  nor  does  it  act  on 
calcium  carbonate,  but  the  addition  of  a  little  water  enables  it  to  do 
both  the  one  and  the  other.  A  saturated  (about  O'l  normal)  solution 
of  carbonic  acid  colours  methyl-orange  less  intensely  red  than  a  O'Ol 
normal  solution  of  acetic  acid  owing  to  the  difference  in  their  dissociation. 
The  diminution  of  dissociation  produced  by  increasing  the  concentra- 
tion of  one  ion  is  shown  by  adding  a  trace  of  sodium  hydrogen  carbon- 
ate to  the  carbonic  acid,  whereon  the  red  colour  disappears,  or  of  sddium 
acetate  to  the  acetic  acid  solution.  No  change  of  colour  is  produced 
by  adding  sodium  chloride  to  a  weak  solution  of  hydrochloric  acid 
coloured  by  methyl-orange.  Another  phenomenon  of  a  similar  kind  is 
the  precipitation  of  lead  chloride  from  its  saturated  solution  by  the 
addition  of  a  solution  of  common  salt. 

The  presence  of  copper  in  the  form  of  a  cathion  in  a  solution  of 
copper  sulphate,  and  in  the  form  of  a  complex  anion  in  Fehling's 
solution,  is  proved  by  passing  a  current  through  two  U-tubes,  one  of 
which  contains  a  solution  of  cupric  sulphate  on  the  surface  of  which  a 
solution  of  sodium  sulphate  floats  whilst  the  other  is  similarly  filled 
with  Fehling's  solution  and  an  alkaline  solution  of  Rochelle  salt.  The 
blue  zone  in  the  one  tube  moves  in  the  same  direction  as,  in  the  other 
tube  in  the  opposite  direction  to,  the  current.  The  absence  of  cupric 
ions  from  Fehling's  solution  is  further  shown  by  means  of  a  galvanic 
cell  containing  lead  and  copper  immersed  respectively  in  solutions  of 
lead  acetate  and  copper  sulphate ;  in  this  combination,  lead  dissolves 
and  copper  is  precipitated,  but  both  the  reaction  and  the  direction  of 
the  current  are  reversed  when  an  alkaline  solution  of  Rochelle  salt  is 
added  to  the  cupric  sulphate  solution.  T.  E. 

Determination  of  the  Expansion  of  Water"  between  0° 
and  40°.  By  Pierre  Chapputs  {Ann.  Fhys.  Chem.,  1897,  [ii],  63, 
202 — 208). — The  expansion  of  water  between  0°  and  40°  was  measured, 
a  platinoiridium  dilatometer  being  used.     A   table  is    given  of  the 
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densities,  referred  to  the  maximum  density  as  unity,  these  numbers 
varying  only  slightly  in  the  sixth  decimal  place  from  those  given  by 
Thiesen,  Scheel,  and  Diesselhorst  (Abstr.,  1897,  ii,  307).  H.  C. 

New  Form  of  Constant  Volume  Air  Thermometer.  By  J.  R. 
Ebskine  Murray  {J.  Physical  Chem.,  1897,  1,  714 — 717). — A  constant 
volume  air  thermometer  is  described  in  which  the  total  pressure  of  the 
enclosed  air,  and  hence  its  temperature,  is  measured  directly  by  the 
height  of  one  column  of  mercury.  The  external  atmospheric  pressure 
is  eliminated  by  the  adjustment  of  an  auxiliary  reservoir  of  mercury. 

H.  C. 

Experimental  Determination  of  the  Hydrothermal  Value  of 
a  Bomb  Calorimeter.  By  Harvey  W.  Wiley  and  W.  D.  Bigelow 
{J.  Anier.  Chem.  Soc,  1897,  19,  439— 451).— The  authors  describe  the 
direct  experimental  determinations  of  the  water  equivalent  of  a  bomb 
calorimeter  by  the  addition  of  warm  water  to  the  calorimeter  immersed 
in  cold  water.  The  temperature  of  the  warmer  water  was  only  about 
10  degrees  above  that  of  the  cold  water,  but  temperatures  were  read  to 
0*001°  by  means  of  Beckmann  thermometers.  The  various  necessary 
precautions  are  noted,  and  the  values  obtained  directly  were  406*6, 
407*4,  398*1,  and  410*3,  the  value  calculated  from  the  weights  and 
specific  heats  of  the  various  parts  being  4106.  The  Regnault-Pfaundler 
correction  for  the  cooling  effect  of  the  surrounding  atmosphere  is,  in 
the  authors'  opinion,  practically  unnecessary.  L.  M.  J. 

Heat  of  Neutralisation  of  Glycerophosphoric  Acid.  By  H. 
Imbert  and  G.  Belugou  {Compt.  rend.,  1897,  125,  1040— 1042).— The 
neutralisation  of  glycerophosphoric  acid  by  sodium  hydroxide  develops 
+  14*95  Cal.  for  the  first  equivalent,  13*75  Cal.  for  the  second  equiva- 
lent, and  +0*1  Cal.  for  the  third  equivalent.  With  potassium  hydr- 
oxide, the  values  are  +  15*9,  +  13*9,  and  +0*4  Cal.  respectively.  The 
values  for  the  first  and  second  equivalents  are  practically  identical 
with  those  obtained  with  phosphoric  acid.  The  fact  that  there  is 
practically  no  thermal  disturbance  on  adding  a  third  equivalent  of 
alkali  shows  that  the  group,  CH2*CH(OH)*CH2'OH,  has  displaced  the 
hydroxyl  group  with  the  alcoholic  function.  C.  H.  B. 

Heat  of  Dissociation  of  Molecules  of  Elements.  By  Wilhelm 
Vaubel  (/.  p*.  Chem.,  1897,  [ii],  55,  542— 547).— The  difference  be- 
tween the  heats  of  formation  of  2CU2O  and  2CuO  is  72  Cal.,  and  on  the 
assumption  that  the  actual  heat  evolved  by  the  union  with  the  same 
quantity  of  oxygen  is  the  same  for  cuprous  and  cupric  salts,  this  value, 
72  Cal.,  is  the  heat  required  to  effect  the  separation  of  the  copper 
atoms.  The  value  similarly  obtained  for  mercury  is  228  Cal.,  and 
these  two  values  are  in  the  same  ratio  as  the  atomic  weights  of  the  two 

Cu— Cu 
elements.     Since,  however,  the  separation  is  only  for     \y^  ,  and  not 

O 
for  Cu^^Cu,  the  actual  values  for  the  dissociation  heat  are  double  the 
above  values,  that  is,  144  and  456  Cal.,  in  which  case  the  proportion- 
ality to  the  atomic  weight  extends  also  to  iodine,  the  heat  of  dissocia- 
tion of  which  was  found  by  Boltzmann  to  be  285  Cal.     The  heat  of 
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dissociation  of  nitric  peroxide  is  hence  calculated  as  104'9  Cal.,  whilst 
the  value  deduced  bj  Berthelot  and  Ogier  was  106  Cal, ;  that  of  hydrogen 
must  hence  be  very  small,  and  this  result  is  in  accord  with  Jahn's 
observations  (Abstr.,  1896,  ii,  230).  Similar  calculations  deduced 
from  the  thermal  relations  of  the  chlorides  do  not  lead  to  concordant 
results,  but  in  this  case  the  fundamental  assumption  probably  does  not 
hold.  L.  M.  J. 

Some  Boiling  Point  Determinations.  By  H.  J.  Steuber  {J. 
Physical  Chem.,  1897,  1,  643 — 646). — A  determination  of  the  boiling 
points  of  solutions  containing  alcohol,  salt,  and  water  shows  that  the 
presence  of  alcohol  increases  the  apparent  reacting  weight  of  the  salt. 
A  similar  increase  is  observed  if  sugar  is  substituted  for  salt. 

H.  0. 

Solubility  and  Boiling  Point.  By  Oliver  W.  Brown  {J.  Physical 
Chem.,  1897,  1,  784 — 786). — Steuber  (preceding  abstract)  has  shown 
that  when  salt  or  sugar  is  added  to  aqueous  alcohol  the  boiling  point 
does  not  rise  as  much  as  when  pure  w^ter  is  taken.  A  natural  con- 
clusion is  that  the  disturbing  influence  of  the  alcohol  would  be  less  if 
the  substance  added  were  soluble  both  in  alcohol  and  water.  Experi- 
ments with  carbamide  confirm  this  view.  H.  C. 

Vapour  Pressure  of  Dilute  Aqueous  Solutions  at  0°.  By 
KoNRAD  DiETERici  {Ann.  Phys.  Chem.,  1897,  [ii],  62,  616 — 643). — 
Since  the  freezing  point  of  a  solution  is  not  accurately  a  linear 
function  of  the  osmotic  pressure  (Abstr.,  1894,  ii,  343),  the  author  has 
determined  directly  the  vapour  pressure  of  a  number  of  dilute  solu- 
tions. The  apparatus  employed  has  been  previously  described  {Ann. 
Phys.  Chem.,  [ii],  50,  47),  and  depends  essentially  on  the  motion  of 
a  membrane  subjected,  on  one  side,  to  the  vapour  pressure  of  the  solu- 
tion, and,  on  the  other,  to  that  of  pure  water  ;  the  motion  of  the 
membrane  is  communicated  to  a  mirror  and  hence  to  a  scale,  the  scale 
readings  being  calibrated  by  the  use  of  a  solution  of  known  vapour 
pressure.  Dilute  solutions  of  phosphoric  acid,  sulphuric  acid,  sodium 
chloride,  calcium  chloride,  cane-sugar,  dextrose,  and  carbamide  were 
examined  at  various  dilutions,  and  the  molecular  lowering  calculated 
at  each  dilution.  In  the  case  of  sulphuric  acid  solutions,  the  molecular 
reduction  of  the  vapour  pressure  decreases  with  increasing  dilution,  and 
appears  to  reach  a  minimum  for  a  N/IO  solution,  a  result  in  accord 
with  the  observations  of  Ponsot  (Abstr.,  1896,  ii,  412)  and  of  Loomis 
(Abstr.,  1896,  ii,  352).  Similar  results  were  obtained  with  phosphoric 
acid  and  calcium  chloride  solutions,  but  for  sodium  chloride  the 
molecular  reduction  remains  constant  between  the  dilutions  N/1  and 
N/10.  For  all  the  electrolytes,  therefore,  the  effect  of  dilution  is  the 
reverse  of  that  predicted  by  the  dissociation  theory.  The  experiments 
with  solutions  of  cane-sugar,  dextrose,  and  carbamide  lead  to  analogous 
results,  the  author's  determinations  agreeing  with  those  of  Loomis  in 
so  far  that  very  dilute  solutions  gave  a  value  lower  than  the  normal 
value,  whilst  the  results  further  indicate  that  the  molecular  reduction 
of  the  vapour  pressure  is  dependent  on  the  nature  of  the  dissolved 
substance.  L.  M.  J. 
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Vapour  Pressure  of  Reciprocally  Soluble  Liquids.  By  Wil- 
HELM  OsTWALD  {Ann.  Phi/8.  Chem.,  1897,  [ii],  63,  336— 341).— The 
question  whether  two  liquids  are  completely  or  only  partially  luiscible 
with  one  another  is  generally  one  of  temperature.  As  all  vapours  are 
completely  miscible  down  to  the  critical  temperatui-e,  liquids  must  be 
completely  miscible  at  this  temperature  ;  but  below  this  temperature  a 
separation  may  take  place.  The  existence  of  a  "  critical  solution  tem- 
perature "at  which  this  first  occurs  has  been  indicated  by  Masson 
(Abstr.,  1891,  791).  At  the  critical  solution  temperature,  the  two 
saturated  solutions  which  the  liquids  form  have  the  same  composition, 
the  same  vapour  pressure,  and  therefore  also  vapours  of  identical  com- 
position. The  composition  of  the  liquid  therefore,  at  this  point,  must 
be  the  same  as  that  of  the  vapour  which  it  emits  on  boiling.  The 
author  shows  that  below  this  point  the  composition  of  the  distillate 
obtained  from  a  mixture  of  two  partially  miscible  liquids,  may  be 
also  considered  as  that  of  a  liquid  mixture  which,  if  homogeneous, 
would  have  the  same  composition  as  its  vapour.  H.  C. 

Vapour  Tensions,  Freezing  and  Boiling  Points  of  Ternary- 
Mixtures.  By  W.  Lash  Miller  {J.  Physical  CJiem.,  1897,  1, 
633 — 642). — A  theoretical  paper  dealing  with  one  of  the  functions 
introduced  by  Gibbs  in  his  "  Equilibrium  in  Heterogeneous  Systems." 

H.  C. 

Vapour  Pressures  of  Hydrated  Salts  which  remain  trans- 
parent on  Efflorescence.  By  Gustav  Tammann  {Ann.  Phys.  Chem., 
1897,  [ii],  63,  16 — 22). — If  a  crystal  loses  water  without  losing  its 
transparency,  it  may  be  regarded  as  forming  a  system  composed  of  a 
solid  and  a  gaseous  phase  which  is  not  in  complete  equilibrium,  the 
number  of  phases  being  only  equal  to  the  number  of  substances 
present,  and  the  vapour  pressure  will  therefore  depend  on  the  amount 
of  water  which  has  been  removed  from  the  solid  phase.  Measurements 
are  given  of  the  water  lost  by  the  minerals  heulandite,  chabazite,  and 
desmine  (stilbite)  when  exposed  over  sulphuric  acid  solutions  of  vary- 
ing concentrations,  and  it  is  shown  that  the  vapour  pressure  varies 
with  the  amount  of  water  lost.  H.  C. 

Vapour  Pressure  Method  of  determining  Molecular  Weights. 
By  William  R.  Orndorff  and  H.  G.  Carell  {J.  Physical  Cfvem.,  1897, 
1,  753 — 759). — The  authors  employ  a  method  similar  to  that  used  by 
Will  and  Bredig  (Abstr.,  1889,  820)  for  the  determination  of  the 
molecular  weights  of  a  number  of  compounds  in  alcoholic  solution. 
The  rate  at  which  the  air  passes  through  the  apparatus  is  found  to 
influence  the  results.  Phenol  gave  numbers  rather  lower  than  the 
theoretical,  but  in  the  other  cases  examined  a  fair  agreement  was 
obtained.  H.  C. 

Cryoscopic  Experiments  with  the  Acetyl  Derivatives  of  the 
Ethereal  Tartrates.  By  Emanuele  PaternO  and  C.  Manuelli 
{Real.  Accad.  Line,  1897,  [v],  6,  i,  401 — 405). — The  authors  have  made 
determinations  of  the  molecular  depression  of  the  freezing  point  of 
diethylic  diacetyldextrotartrate  by  toluene,  paraxylene,  naphthalene, 
nitrobenzene,  ethylic  oxalate,  and  diethylic  monoacetylmalate ;    the 
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mean  molecular  depression  thus  obtained  is  133*2.  The  racemic 
isomeride  gives  about  one-half  the  normal  depression,  using  the  dextro- 
tartrate  as  solvent ;  if  the  racemate  is  dissociated  in  the  solution,  the 
molecular  depression  is  due  to  the  molecules  of  the  Isevotartrate  only. 
The  racemate  is  dissociated  in  freezing  benzene.  W.  J,  P. 

Use  of  Methylic  Oxalate  in  Cryoscopy.  By  G.  Ampola  and 
C.  RiMATORi  {Real  Accad.  Line,  1896,  [v],  5,  ii,  404— 407).— Deter- 
minations of  the  molecular  depression  of  the  freezing  point  of  methylic 
oxalate  by  toluene,  ethylic  oxalate,  bromoform,  paraxylene,  nitro- 
benzene, veratrole,  phenol,  thymol,  trimethylcarbinol,  caprylic  alcohol, 
isobutyric  acid,  valeric  acid,  and  the  diethylic  ether  of  glycerol  show 
that,  as  a  solvent  in  cryoscopic  work,  methylic  oxalate  behaves  some- 
what differently  from  veratrole  ;  in  methylic  oxalate,  the  alcohols  and 
acids  give  abnormally  low  molecular  depressions,  which  decrease  as 
the  concentration  increases.  The  mean  molecular  depression  of  the 
freezing  point  of  methylic  oxalate  is  52*87.  W.  J.  P. 

Relations  between  the  Molecular  Weights  and  Densities  of 
Liquids  and  Solids.  By  Ugo  Alvisi  {Real.  Accad.  Line,  1897,  [v], 
6,  i,  77 — 86.  Compare  Abstr.,  1895,  ii,  307). — From  the  considera- 
tion of  a  large  number  of  tabulated  data,  the  author  concludes  that 
the  molecular  volumes  of  the  oxides  of  the  composition  B2O  is  twice  that 
of  those  of  the  oxides  RO  of  the  same  metal ;  R  may  be  either  Pb,  Hg,  or 
Cu.  Relations  may  also  be  formulated  between  the  molecular  volumes 
V  of  the  oxides  of  metals  in  adjoining  vertical  columns  of  Mendeleeff 's 
periodic  classification ;  these  are  of  similar  form  to  Fof  CaO/F  of  SrO  = 
Fof  KgO/Fof  RbgO.  Many  relations  of  this  type  are  quoted,  and 
the  principle  is  enunciated  that  equal  volumes  contain  equal  numbers 
of  equivalent  weights  of  matter ;  this  is  well  illustrated  by  a  table 
showing  the  molecular  and  equivalent  volumes  of  the  organo- metallic 
derivatives.  There  is,  in  many  cases,  considerable  deviation  from  the 
law,  owing  to  the  conditions  not  being  comparable.  Tables  are  given 
showing  the  volume  constants  of  the  oxides  and  sulphates,  and  of  salts 
of  the  composition  MRO3,  MgROg,  and  M3RO3.  W.  J.  P. 

Relation  of  the  Taste  of  Acids  to  their  Degree  of  Dis- 
sociation. By  Theodore  W.  Richards  {Amer.  Chem.  J.,  1898,  20, 
121 — 126). — The  sour  taste  of  acids  is  attributed  to  the  hydrogen  ions 
liberated  in  their  aqueous  solutions.  This  view  is  supported  by  the 
fact  that  a  solution  of  hydrochloric  acid,  of  distinctly  sour  taste, 
becomes  tasteless  when  neutralised  with  potash.  From  this,  the  author 
also  concludes  that  potassium  and  chlorine  ions  possess  much  weaker 
taste  than  hydrogen  ions.  Dilute  solutions  of  less  ionised  acids,  for 
example,  acetic  and  tartaric  acids,  are  not  so  sour  to  the  taste  as 
corresponding  solutions  of  the  mineral  acids.  The  addition  of  small 
quantities  of  sodium  acetate  to  dilute  solutions  of  hydrochloric  and 
acetic  acid  diminishes  their  taste  to  a  marked  extent.  This  is  in 
accordance  with  the  view  that  the  almost  wholly  dissociated  sodium 
acetate  is  capable  of  destroying  the  freedom  of  the  hydrogen  ions. 

The  author  finds  that  the  end-point  of  a  reaction  between  decinormal 
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solutions  of  acid  and  alkali  can  be  detected  by  the  sense  of  taste  to 
within  0-5  per  cent.  W.  A.  D. 

Direct  Measurement  of  Osmotic  Pressure.  By  Andrea 
Naccari  {Real.  Acccul.  Line.,  1897,  [v],  6,  i,  32— 37).— The  author 
has  examined  the  osmotic  pressure  law,  using  for  the  osmometer  a 
porous  pot  washed  with  potash,  water,  hydrochloric  acid,  and  lastly 
water ;  the  membrane  is  formed  by  placing  the  pot  in  3  per  cent. 
copper  sulphate  solution  and  after  removing  the  solution  and  super- 
ficially washing,  introducing  a  3  per  cent,  potassium  ferrocyanide 
solution  into  the  pot. 

Using  such  a  vessel  with  solutions  of  glucose,  mannitol,  salicin,  and 
antipyrine,  a  fairly  good  correspondence  was  obtained  between  the 
observed  and  calculated  values  of  the  osmotic  pressures.  Glycerol 
solutions  set  up  a  low  osmotic  pressure,  owing  apparently  to  the 
permeability  of  the  membrane  to  glycerol ;  unsatisfactory  results  were 
also  obtained  with  phenol.  W.  J.  P. 

Osmotic  Pressure  and  Electrolytic  Dissociation.  By  Isidor 
Traube  {Ber.,  1898,  31,  151—159.  Compare  Abstr.,  1895,  ii,  308). 
— The  author  has  previously  arrived  at  the  conclusion  that  the  con- 
traction which  occurs  when  a  substance  is  dissolved  in  water  is 
proportional  to  the  concentration  of  the  solution  and  is  almost 
independent  of  the  nature  of  the  dissolved  substance.  The  contraction 
is  about  13'5  c.c.  for  every  dissolved  gram-molecule  of  a  non-electrolyte 
or  for  every  dissolved  gram  ion  of  an  electrolyte.  It  is  thought  that 
the  contraction  in  aqueous  solutions  is  due  to  the  strong  attraction 
between  the  solvent  and  the  dissolved  substance,  and  this  leads  to  the 
hypothesis  of  union  (changing  union)  between  the  water  and  the 
dissolved  substance.  The  number  of  water  particles  (a)  with  which  a 
given  molecule  of  a  substance  in  dilute  solution  combines,  is  equal  for 
all  non-electrolytes,  and  for  dissolved  electrolytes  increases  proportion- 
ally to  the  number  of  ions.  From  this,  Van't  HofE's  conclusion,  that 
the  osmotic  pressure  of  a  solution  is  equal  to  the  pressure  which  the 
dissolved  substance  in  the  form  of  a  gas  would  exert  at  that  tempera- 
ture, may  be  deduced. 

In  this  deduction,  use  is  made  of  the  hypothesis  that  a  molecule  of 
any  non-electrolyte  in  any  dilute  solution  at  any  given  moment  is  in 
union  with  only  one  particle  of  the  solvent.  Tlie  author  proceeds  to 
show  that  his  views  and  those  of  Poynting  are  more  in  accord  with 
observed  facts  than  are  the  usual  views  of  osmotic  pressure.  Explana- 
tions are  given  for  the  following  facts  :  (I)  Molecular  weights  as 
determined  in  different  solvents  vary,  (2)  colloidal  substances  have  an 
osmotic  pressure  =  0  or  nearly  0,  (3)  the  course  of  any  given  reaction 
depends  largely  on  the  nature  of  the  solvent  employed  (Menschutkin), 
(4)  inversion  of  sugar  and  similar  processes. 

The  hypothesis  of  electrolytic  dissociation,  according  to  Arrhenius, 
is  considered  quite  superfluous.  The  author's  view  is  that  in  dilute 
solutions  of,  say,  sodium  chloride,  one  molecule  of  sodium  chloride  is 
united  to  two  of  water,  in  concentrated  solutions  to  one  of  water. 

J.  J.  S. 
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[Osmotic  Pressure  and  Electrolytic  Dissociation.]  By  Isidor 
Traube  (Ber.,  1898,  31,  160 — 162). — A  reply  to  Jahn's  criticisms  (this 
vol.,  ii,  153). 

Absorption  of  Q-ases  in  Liquids  at  Various  Temperatures. 
By  Chuistian  Bohr(^w/i.  Phys.  Chem.,  1897,  [ii],  62,  644—651).— 
The  relation  between  the  absorption  coefficient  and  temperature  is 
giv^en  by  the  equation  a  {T -n)=k,  where  a  is  the  absorption  coefficient, 
T  the  absolute  temperature,  and  n  and  k  constants  for  each  gas,*  and 
this  form  of  expression  is  found  to  give  good  agreement  with  the 
observed  values  .in  the  cases  of  hydrogen,  oxygen,  nitrogen,  carbonic 
oxide,  carbonic  anhydride,  nitric  oxide,  and  ethylene,  in  water, 
and  of  carbonic  anhydride,  nitric  oxide,  nitrous  oxide,  methane,  and 
ethylene,  in  alcohol.  The  expression  is  tested  to  45"  in  the  case  of  the 
first  four  gases  ;  for  the  rest,  it  is  tested  only  to  26°,  and  above  these 
temperatures  graphical  construction  shows  that  aT  is  no  longer  a 
linear  function  of  a,  that  is,  the  expression  is  no  longer  valid.  For  the 
aqueous  solutions,  the  value  of  n  appears  to  be  a  function  of  the 
molecular  weight  of  the  dissolved  gas,  being  given  by  the  equation 
V¥=  0-04968  w- 6-286.  L.  M.  J. 

Influence  of  the  Solvent  on  Ionic  Velocities.  By  Carlo 
Cattaneo  {Real.  Accai.  Line,  1896,  [v],  5,  ii,  207— 214).— The 
author  has  determined  the  ionic  velocities  of  chlorine  in  sodium  and 
ammonium  chlorides  in  aqueous  and  glycerol  solutions  at  20 — 25°. 
For  sodium  chloride,  the  mean  ionic  velocities  of  the  chlorine  in  water 
and  glycerol  are  0-658  and  0-645  respectively,  the  corresponding  values 
for  ammonium  chloride  being  0510  and  0-568  ;  the  values  for  sodium 
chloride  are  less  in  mixtures  of  water  and  glycerol  than  in  either  of 
these  solvents  separately,  A.  baing  the  molecular  conductivity,  lO^A.  were 
foand  to  be  1020  and  4-03  for  sodium  chloride  in  water  and  glycerol 
respectively,  whilst  for  ammonium  chloride  the  values  1200  and  5-20 
were  respectively  obtained.  W.  J.  P. 

Ionic  Velocity  of  Chlorine  in  Hydrogen  Chloride  Dissolved 
in  Various  Solvents.  By  Carlo  Cattaneo  {Real.  Accad.  Line, 
1897,  [v],  6,  i,  279—286). — The  author  has  determined  the  ionic 
velocity  of  chlorine  in  hydrogen  chloride  dissolved  in  water,  ethylic 
alcohol,  methylic  alcohol,  amylic  alcohol,  glycerol,  ether,  and  chloroform, 
and  gives  the  numerical  results  in  tabular  form ;  the  velocity  constant 
has  practically  the  same  value,  namely,  0-21  in  water,  ethylic  alcohol, 
ether,  and  solutions  of  hydrogen  chloride  in  chloroform,  whilst  a 
slightly  higher  value,  namely,  0  24,  is  obtained  in  methylic  and  amylic 
alcohols  and  glycerol.  W.  J.  P. 

Formation  and  Transformation  of  Hylotropic-isomeric 
Forms  of  Compounds.  By  Karl  Schaum  {Ber.,  1898, 31,  126—129). 
— The  author  applies  the  term  hylotropic-isomeric  to  such  forms 
of  compounds  as  can  change  directly  into  other  forms,  examples  being 
cyanic  and  cyanuric  acids,  rhombic  and  mouosymmeti-ic  sulphur,  &c. 
The  physical,  as  distinguished  from  the  chemical,  isomerism  of  crystal- 
lised substances  is  characterised  by  the  power  to  change  directly  into 

*  It  may  be  noticed  that  the  expresjion  giveu  simplifies  to  a^  =  aj(l  +kt). 
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a  different  form  in  the  absence  of  any  solvent ;  when  no  such  change 
can  be  effected,  the  case  is  to  be  considered  one  of  tautomerism,  even 
in  the  absence  of  direct  chemical  evidence.  Thus  the  two  forms  of 
metanitracetotoluidide  described  by  Gattermann  yield  solutions  which 
are  identical  in  properties,  but  cannot  be  made  to  pass  directly  from 
one  form  to  the  other,  and  hence  must  be  considered  as  tautomeric. 

The  author's  experiments  with  benzophenone,  which  will  be  sub- 
sequently described,  lead  him  to  suppose,  in  opposition  to  Ostwald's 
view  {Abstr.,  1897,  ii,  308),  that  some  substances  in  the  "metasta- 
bile  "  state  can  be  converted  into  a  more  stable  form  in  the  absence  of 
crystals  of  the  substance,  by  means  the  exact  nature  of  which  has 
not  yet  been  ascertained.  A.  H. 

Accidental  Causes  of  Non-reversibility  in  Chemical  Changes. 
By  Albert  Colson  (Compt.  rend.,  1897,  125,  945— 947).— When  phos- 
phoric acid  is  displaced  from  normal  sodium  phosphate  by  dry  hydrogen 
chloride,  considerably  more  than  half  the  phosphoric  acid  is  converted 
into  pyrophosphoric  acid.  One  of  the  factors  in  the  inverse  change  is 
thereby  destroyed,  and  the  reaction  becomes  non-reversible.  In  the 
action  of  hydrogen  sulphide  on  silver  sulphate,  the  liberated  sulphuric 
acid  interacts  with  the  remaining  hydrogen  sulphide,  water  and  sul- 
phurous anhydride  being  formed,  and  consequently  this  reaction  also 
is  non-reversible,  even  when  the  temperature  has  not  exceeded  10°. 

C.  H.  B. 

Explosion  Figures.  By  Johannes  Pinnow  (J.  pr.  CJtem.,  1897, 
[ii],  56,  520 — 521). — When  a  mixture  of  hydrogen  and  oxygen  gases 
is  exploded  in  tubes  which  have  been  dusted  with  lycopodium  powder 
and  then  allowed  to  remain  for  several  days,  the  water  is  deposited  in 
rings  ;  on  warming  the  tube,  the  rings  disappear,  but  are  re-formed  in 
part  as  the  tube  cools,  and  precisely  at  the  original  places.  Their 
position  can  be  fixed  by  passing  in  silicon  fluoride,  and  the  deposits  so 
obtained  can  be  photographed.  The  distance  between  the  rings  varied 
from  2-8  to  4  2  mm.  as  the  diameter  of  the  tube  varied  from  14  to 
2'0  cm.,  being  greater  as  the  diameter  is  greater ;  the  length  of  the 
tubes  varied  from  12  6  to  19  cm.  C.  F.  B. 

Two  Liquid  Phases.  By  Wilder  D.  Bancroft  {J.  Physical  Chem., 
1897,  1,  647 — 668). — In  continuing  a  discussion  of  the  cases  dealt  with 
in  a  former  paper  (this  vol.,  ii,  65),  the  author  gives  a  graphical  repre- 
sentation of  the  equilibria  in  three-component  systems  when  one  pair, 
two  pairs,  and  three  pairs  of  the  components  can  form  two  liquid 
phases.  H.  C. 

Ternary  Mixtures.  By  Wilder  D.  Bancroft  (/.  Physical  CJiem., 
1897,  1,  760 — 765). — With  two  partially  miscible  liquids  and  a  third 
consolute  with  the  other  two,  it  is  always  possible  to  prepare  a  series 
of  solutions  any  one  of  which  will  cloud  on  addition  of  a  drop  of  either 
of  the  two  partially  miscible  liquids.  On  the  triangular  diagram  (this 
vol.,  ii,  65)  is  given  the  general  form  of  the  isotherm  for  a  system 
composed  of  two  partially  miscible  liquids,  and  a  third  miscible  in  all 
proportions  with  the  other  two,  and  it  is  shown  how  phenomena  such 
as  the  above  can  then  be  deduced.  H.  C. 
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Precipitation  of  Salts.  By  A.  Ernest  Taylor  {J.  Physical  Chem., 
1897,  1,  718 — 733). — In  continuing  the  work  of  Bathrick  (Abstr., 
1897,  ii,  135)  on  the  precipitation  of  salts  from  aqueous  solutions  by 
alcohol  and  acetone,  further  confirmation  of  the  previous  results  was 
obtained.  To  ternary  mixtures  of  this  type,  equations  of  the  general 
loTm{x  +  A)y'^  =  C  a.nA{x  +  A){y  +  BY  =  C  apply.  The  constant  n  is 
independent  of  the  temperature,  but  varies  with  the  precipitating 
agent.  A  and  B  vary  with  the  temperature,  and  are  each  characteristic 
of  one  of  the  non-miscible  substances,  A  being  a  function  of  y  and 
B  of  X.  H.  C. 

Fourth  Annual  Report  of  the  Committee  on  Atomic  Weights. 
By  Frank  W.  Clarke  {J.  Amer.  Chem.  Soc,  1897,  19,  359—369).— 
A  review  of  the  work  done  on  atomic  weight  determinations  during 
1896,  including  a  table  of  values  representing  the  results  obtained  by 
combining  all  the  best  data.  A.  W.  C 

Molecular  Weights  of  some  Carbon  Compounds  in  Solution. 
By  Clarence  L.  Speyers  {J.  Physical  Chem.,  1897,  1,  766 — 783). — 
The  molecular  weights  of  a  number  of  carbon  compounds  were  deter- 
mined by  the  boiling  point  method,  a  modified  form  of  the  apparatus 
devised  by  Orndorff  and  Cameron  (Abstr.,  1895,  ii,  480)  being  used. 
The  solvents  employed  were  water,  methylic,  ethylic,  and  propylic 
alcohols,  chloroform,  and  toluene.  The  results  are  given  in  tabular 
form.  H.  C. 

Molecular  Weights  of  Solid  Substances.  By  Isidor  Traube 
{Ber.,  1898,  31,  130—137.  Compare  Abstr.,  1897,  ii,  478).— By  a 
comparison  of  the  specific  gravities  of  a  number  of  solid  organic  sub- 
stances (as  determined  by  Schroder),  the  author  is  able  to  show  that 
the  volume  of  the  group  CHg  is  practically  the  same  in  solid  as  in 
liquid  compounds  ;  the  extreme  variations  being,  however,  -f  20  and 
-  14  per  cent,  of  the  mean  value.  Assuming  that  this  also  holds  good 
for  the  atomic  volumes  of  the  elements,  it  is  possible  to  calculate  the 
co-volumes  for  a  number  of  solid  substances,  the  result  being  that  the 
co-volume  for  the  solid  state  appears  to  have  about  half  the  value 
which  it  possesses  for  liquids.  Since  a  diminution  of  the  co-volume  on 
solidification  can  only  be  due  to  the  association  of  molecules,  the 
author  assumes  that  the  co-volume  for  the  solid  state  is  in  reality 
equal  to  that  for  the  liquid  state,  and  that  Avogadro's  law  holds  for 
the  solid  state.  Hence  he  is  able  to  calculate  the  association  factor 
for  the  compounds  in  question,  and  finds  that  it  is  roughly  equal  to  2, 
all  these  compounds  being  therefore  bimolecular  in  the  solid  form. 
This  conclusion  is  confirmed  by  a  comparison  of  a  number  of  inactive 
racemic  compounds,  which  are  undoubtedly  bimolecular,  with  the 
corresponding  active  components,  the  latter  are  found  to  have  the  same 
co-volumes,  and  therefore  must  also  be  bimolecular.  An  application  of 
the  same  method  to  inorganic  salts  shows  that  those  which  yield  two 
ions  are  bimolecular,  whereas  those  which  yield  three  ions  are  mono- 
molecular. 

The  author  adduces  Kiister's  experiment  on  naphthol  and  naphthal- 
ene in  favour  of  his  views,  as  well  as  the  fact  that  a  large  number  of 
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solid  compounds  have  vapour  deosities  at  low  temperatures  which 
correspond  with  a  molecular  weight  double  that  which  they  possess  at 
high  temperatures.  A.  H. 

Constitution  of  Inorganic  Compounds.  VII.  The  Molecular 
Weights  of  Inorganic  Salts.  By  Alfbed  Werner  (and  in  pait 
P.  Ferciiland,  a.  Maiborn,  W.  Schmujlow,  and  M.  Stephani)  {Zeit. 
anorg.  Chem.,  1897,  15,  1 — 41). — The  molecular  weights  of  a  number 
of  inorganic  salts  were  determined  by  the  rise  of  the  boiling  point  of  an 
organic  solvent  in  which  little  or  no  dissociation  would  be  expected  to 
occur.  It  was  found  that  many  nitrogen  and  sulphur  compounds  are 
very  suitable  solvents,  and  piperidine,  pyridine,  benzonitrile,  methylic 
sulphide,  and  ethylic  sulphide  were  so  employed,  the  inorganic  salts 
examined  being  chiefly  the  halogen  salts  of  silver,  cadmium,  tin, 
copper,  mercury,  lead,  iron,  zinc,  cobalt,  nickel,  and  aluminium.  Many 
of  the  salts  were  found  to  form  additive  compounds  with  piperidine,  and 
similar  combinations  occur  in  a  few  other  cases  such  as  lead  nitrate  with 
pyridine,  cuprous  chloride  or  cadmium  iodide  with  methylic  sulphide, 
and  mercuric  iodide  with  ethylic  sulphide.  The  molecular  constant  for 
each  solvent  was  obtained  by  means  of  solutions  of  anthracene  and 
diphenylamine  with  the  following  results  :  methylic  sulphide,  18'5  ; 
ethylic  sulphide,  32*3 ;  pyridine,  30"07  ;  piperidine,  28'4  ;  benzonitrile, 
36 '55.  Most  of  the  salts  examined  gave  results  corresponding  with  a 
simple  normal  molecular  weight.  Aluminium  chloride  gave  eleva- 
tions corresponding  with  AlClg,  analogous  results  obtaining  for  ferric 
chloride.  Cobaltous  chloride  and  bromide,  stannous  chloride  and 
bromide,  and  lead  nitrate  are  all  monomolecular,  that  is,  contain 
bivalent  metallic  atoms.  Remarkable  results  were,  however,  found  in 
the  case  of  the  cuprous  salts,  as  cuprous  bromide  gave,  in  ethylic 
sulphide,  the  elevation  corresponding  with  the  molecular  weight  226, 
but  in  methylic  sulphide  and  pyridine  that  corresponding  with  the 
value  140  (CuBr=  143),  whilst  cuprous  chloride  gave  the  molecular 
weight  120  in  all  solvents,  and  cuprous  cyanide  gave  the  value  corre- 
sponding with  Cu2(CN)2.  It  hence  appears  that  the  normal  molecules 
of  the  cuprous  salts  are  represented  by  the  simple  formula;  CuCl,  Ac, 
with  partial  association  to  CugCIg,  but  as  the  result  may  be  also 
explained  by  dissociation  of  the  more  complex  molecules,  conductivity 
determinations  were  also  made,  and  these  indicated  the  absence  of 
metallic  ions  (/*  =  0*05).  A  similar  tendency  to  polymerise  was  observed 
in  the  case  of  the  silver  haloids,  which  gave  elevations  corresponding 
with  double  and  treble  molecules,  a  result  which  the  author  considers 
is  a  further  confirmation  of  his  views  regarding  the  constitution  of  the 
cuprous  salts.  L.  M.  J. 
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Effect  of  Light  on  the  Combination  of  Hydrogen  and 
Bromine.  By  J.  H.  Kastle  and  W.  A.  Beatty  {Amer.  Chem.  J.,  1898, 
20,  159 — 163). — When  glass  bulbs,  filled  with  a  mixture  of  hydrogen 
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and  bromine,  and  heated  to  196°  in  the  vapour  of  boiling  ortho- 
toluidine,  are  exposed  to  direct  sunlight,  a  rapid  combination  of  the 
elements  takes  place,  the  amount  of  change  being  proportional  to  the 
time  of  exposure  to  light.  When  the  bulbs  are  heated  to  the  same 
temperature  in  the  dark,  little  or  no  action  occurs.  The  hydrogen  used 
in  all  the  authors'  experiments,  although  in  several  cases  carefully 
purified,  was  not  freed  at  all  from  moisture.  W.  A.  D. 

Dissociation  and  Polymerisation  of  Gases  and  Vapours ; 
Dissociation  of  Chlorine  at  High  Temperatures.  By  Anatole 
Leduc  (Compt.  rend.,  1897,  125,  937 — 939). — The  author  compares 
the  densities  of  chlorine  between  0°  and  1400°  as  calculated  by  his 
method  (this  vol.,  ii,  108)  with  the  observations  of  Friedel  and  Crafts, 
Jahn,  Crafts,  and  V.  Meyer.  The  numbers  show  that  there  is  no 
appreciable  dissociation  up  to  440°,  and  Meyer's  numbers,  which  are 
not  very  concordant,  indicate  that  there  is  no  dissociation  at  900°  and 
1200°.  The  only  evidence  of  dissociation  is  the  number  2'02  (Calc. 
2-4483)  observed  by  Crafts  at  1400°,  and  this  is  an  isolated  observa- 
tion. C.  H.  B. 

Electrolysis  of  Hydrochloric  Acid.  By  Fritz  Haber  and  S. 
Grinberg  {Zeit.  anorg.  Chem.,  1898,  16,  198— 228).— The  original 
paper  contains  a  full  discussion  of  the  theoretical  bearing  of  the  results 
obtained  by  the  authors.  In  concentrated  hydrochloric  acid,  chlorine 
is  formed  at  the  anode  in  theoretical  quantity,  the  amount  decreasing 
as  the  acid  is  diluted,  until  only  a  small  percentage  is  produced. 
Traces  of  hypochlorous  acid  are  found  at  the  anode  in  the  electrolysis 
of  dilute  acid.  Chloric  acid  amounting  to  one-third  of  the  quantity 
which  can  be  theoretically  produced  by  the  current  employed  is  found 
in  solutions  varying  from  normal  to  N/30,  small  quantities  of  hydrogen 
peroxide  accompanying  the  chloric  acid.  Perchloric  acid  is  formed  in 
dilute  acid  to  an  amount  corresponding  with  one-fourth  of  that  theore- 
tically possible  from  the  current  employed.  Oxygen  is  evolved  at 
the  anode  ;  in  dilute  acids,  the  oxygen  evolved  constitutes  50  per  cent, 
of  the  gas  from  the  anode.  E.  C.  R. 

Oxygen  at  Low  Pressures.  By  Eichard  Threlfall  and 
Florence  Martin  {Chem.  News,  1897,  76,  283 — 284). — Oxygen  under 
a  pressure  of  0*25  mm.  of  mercury  was  caused  to  bubble  through  a 
solution  of  starch  and  potassium  iodide  in  glycerol  at  the  rate  of  20 
bubbles  a  minute,  and  altogether  for  17|^  hours,  but  no  visible  effect 
was  produced,  although  when  electrically  ozonised  20  bubbles  of  the 
same  oxygen  produced  a  faint  yellow  colour.  Hence  the  peculiar 
behaviour  of  oxygen  at  low  pressures  does  not  seem  to  be  due  to  the 
formation  of  ozone.  D.  A.  L. 

Combustion  in  Rarefied  Air.  By  A.  Benedicenti  {Real.  Accad. 
Line,  1896,  [v],  5,  i,  404 — 410). — With  the  object  of  elucidating  the 
question  of  combustion  at  high  altitudes,  the  author  has  made  experi- 
ments on  the  burning  of  a  lamp  fed  with  olive  oil  under  various 
atmospheric  pressures.  He  finds  that  combustion  is  just  as  complete 
under  360  mm.  pressure,  corresponding  to  an  altitude  of  6000  metres, 
as  at  ordinary  pressures,  the  only  difference  being  that  the  speed  of 
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combustion  is  lees  at  the  lower  pressure ;  no  appreciable  increase 
occurs  in  the  quantity  of  carbonic  oxide  produced  as  the  pressure 
diminishes.  W.  J.  P. 

Behaviour  of  Sodium  Thiosulphate  Solutions  with  Acids. 
By  Georo  Aarland  (Chem.  Centr.,  1897,  i,  677  ;  from  Phot.  Arch.,  38, 
17 — 20). — The  author  finds  that  when  a  solution  of  sulphurous  acid  is 
added  to  a  solution  of  sodium  thiosulphate,  no  decomposition  takes 
place,  although  the  mixture  is  strongly  acid,  and  with  zinc  evolves 
hydrogen.  Moreover,  such  a  mixture  may  be  boiled  with  dilute 
sulphuric  acid  without  causing  any  precipitation  of  sulphur. 

E.  W.  W. 

Nitrohydroxylamic  Acid.  By  Angelo  Angeli  (Gazzetta,  1897, 
27,  ii,  357 — 367). — The  author  gives  an  improved  method  for  pre- 
paring nitrohydroxylamine  (Abstr.,  1897,  ii,  24) ;  since  this  substance 
behaves  as  a  dibasic  acid,  it  is  now  called  nitrohydroxylamic  acid. 
The  sodium  or  potassium  salt  is  prepared  by  dissolving  caustic  alkali 
in  absolute  ethylic,  or,  better,  methylic,  alcohol,  decanting  from  the 
aqueous  layer,  and  adding  the  calculated  quantity  of  hydroxylamine 
hydrochloride  dissolved  in  alcohol ;  after  filtering  and  cooling,  the 
requisite  amount  of  ethylic  nitrate  is  added,  when  the  alkali  salt  soon 
begins  to  separate.  The  potasnum  salt  resembles  the  sodium  salt,  but 
is  more  hygroscopic. 

From  a  discussion  of  the  properties  of  the  new  acid,  and  allied  facts, 
the  author  assigns  to  it  the  constitution  N0*N(0H)2.  It  is  note- 
worthy that,  on  adding  nitrobenzene  to  a  sodium  ethoxide  solution  of 
hydroxylamine  hydrochloride,  after  separating  the  precipitated  sodium 
chloride,  a  crystalline  deposit  slowly  separates,  which,  when  dissolved 
in  water  and  acidified  with  sulphuric  acid,  yields  the  nitrosophenyl- 
hydroxylamine,  NO'NPh'OH,  obtained  by  Bamberger  by  the  action  of 
nitrous  acid  on  phenylhydroxylamine  ;  the  author  regards  it  as  the 
oxime  of  nitrobenzene.  W.  J.  P. 

Phosphorus  Oxide.  By  J.  Adolphe  Besson  (Compt.  rend.,  1897, 
125,  1032 — 1033). — When  a  concentrated  solution  of  phosphorous 
acid  is  treated  in  a  reflux  apparatus  with  excess  of  phosphorus  tri- 
chlorideat  about  100°,  the  liquid  gradually  becomes  thick,  and  eventually 
a  mixture  of  phosphoric  anhydride  and  phosphorus  oxide  in  equal 
molecular  proportions  is  obtained.  On  adding  the  crude  product 
gradually  to  water,  washing  the  undissolved  portion  with  cold  water, 
and  drying  in  a  dry  vacuum,  pure  phosphorus  oxide,  P2O,  is  obtained 
as  a  reddish  solid.  It  can  also  be  prepared  by  the  action  of  dry  air  in 
the  dark  on  a  solution  of  phosphorus  in  carbon  tetrachloride.  It  is 
best  to  have  an  excess  of  phosphorus  present,  and  to  conduct  the  opera- 
tion at  a  temperature  a  little  above  its  melting  point.  C.  H.  B. 

Salts  of  Phosphorous  Acid.  By  Bruno  GRtJxzNER  {Arch.  PJiarm., 
1897,  235,  693 — 699). — When  a  solution  of  pure  phosphorous  acid  is 
added  to  antimony  oxide,  a  salt  of  the  composition  SbO'HgPOg  is  ob- 
tained, crystallising  in  microscopic  needles.  No  salt  could  be  prepared 
from  the  oxide  and  acid  potassium  phosphite. 

Bismuth  oxide  gives  rise  to  the  salt  Bi2(HP03)3  -f-  3H2O  ;  whilst  with 
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aluminium  oxide  the  neutral  phosphite  is  not  obtained,  but  a  basic 
salt,  of  the  probable  composition  Al2(HP03)3,Al2(OH)g  ;  ferric 
hydroxide  behaves  in  a  similar  manner. 

The  hydroxides  of  chromium,  cobalt,  and  nickel  dissolve  readily  in 
phosphorous  acid  to  form  very  concentrated  solutions,  but  under  no 
conditions  could  precipitates  be  obtained.  A.  W.  C. 

Amount    of  Carbonic  Anhydride  in  the  Atmosphere.     By 

Arvid  G.  Hogbom  {Chem.  Centr.,  1897,  i,  452  ;  from  SvensTc.  kemisk. 
Tids.,  6,  169). — The  amount  of  carbonic  anhydride  contained  in  the 
sedimentary  carbonates  may  be  reckoned,  according  to  the  author,  as 
equal  to  about  25,000  times  that  contained  in  the  air.  As  only  a  very 
small  proportion  of  this  quantity  can  have  existed  in  the  atmosphere 
since  there  was  life  on  the  earth,  before  this  time  there  must  have 
been  a  continual  supply  of  this  gas  from  volcanic  exhalations.  This 
cannot,  however,  have  been  a  very  constant  source,  as  periods  of 
extreme  volcanic  activity  seem  to  have  been  followed  by  periods  of 
comparative  quiescence.  Hence,  according  to  the  author,  the  amount 
of  carbonic  anhydride  in  the  atmosphere  probably  varied  with  the 
geological  periods.  E.  W.  W. 

Reduction  of  Carbonic  Anhydride  at  Ordinary  Tempera- 
tures. II.  The  Behaviour  of  Magnesium.  By  Adolf  Lieben 
{Monatsh.,-lS97 ,  18,  582 — 588). — This  is  a  continuation  of  the  author's 
work  on  the  reduction  of  carbonic  anhydride  in  aqueous  solution. 
(Compare  Abstr.,  1895,  ii,  348.)  By  the  action  of  platinised  magne- 
sium on  aqueous  solutions  of  carbonic  anhydride,  either  in  the  presence 
of  disodium  phosphate  and  ammonium  carbonate,  or  better,  of 
potassium  sulphate,  to  which  baryta-water  is  slowly  added,  traces  only 
of  formic  acid  are  obtained.  Under  the  sq,me  conditions,  which  are 
those  most  favourable  for  the  reduction  (loc.  cit.),  by  using  sodium: 
amalgam  or  aluminium  amalgam  in  place  of  magnesium,  large  quanti- 
ties of  formic  acid  are  produced.  The  author  considers  that  these 
differences  are  to  be  explained  by  the  difference  in  the  thermal  energy 
accompanying  the  liberation  of  the  hydrogen  by  sodium  amalgam  or 
aluminium  amalgam,  as  compared  with  that  in  its  liberation  by  plati- 
nised magnesium.  W.  A.  D. 

Potassium  and  Rubidium  Pluorosulphates  and  Fluorophos- 
phates.  By  Rudolph  F.  Weinland  and  J.  Alfa  {£er.,  1898,  31, 
123 — 126.  Compare  Abstr.,  1897,  ii,  312). — Tripotassiumdifluorodi- 
sulphate,  KgHEgSgO^  +  HgO,  is  formed  when  a  solution  of  potassium, 
sulphate  in  40  per  cent,  hydrofluoric  acid  is  concentrated  at  a  moderate 
temperature.  The  salt  crystallises  in  long,  colourless  prisms  with 
oblique  ends,  and  can  be  recrystallised  from  hydrofluoric  acid,  but  not 
from  water ;  it  does  not  lose  weight  in  a  desiccator,  but  gives  off  the 
greater  part  of  its  water  at  105°,  the  remainder  at  190°.  It  slowly 
decomposes  in  moist  air,  forming  hydrofluoric  acid  and  potassium  sul- 
phate, and  when  heated  melts,  and  then  loses  water  and  hydrogen 
fluoride.  A  corresponding  rubidium  salt  exists,  which  closely 
resembles  the  foregoing  in  all  its  properties,  but  no  other  analogous 
compound  has  been  obtained. 

VOL.   LXXIV.  ii.  17 
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Potassium  monq/licorophosphate,  KHFPOg  +  HgO,  is  formed  when 
the  residue  obtained  by  evaporating  a  mixtiii'e  of  tripotassium  phos- 
phate with  potassium  hydroxide  in  molecular  proportion,  is  dissolved 
in  hydrofluoric  acid  and  the  solution  concentrated.  It  crystallises  in 
colourless,  lustrous,  quadratic  tablets,  and  decomposes  in  moist  air  in 
a  similar  manner  to  the  fluorosulphate.  It  caunot  be  recrystallised 
either  from  water  or  hydrofluoric  acid,  and  loses  hydrogen  fluoride 
when  heated.  As  in  the  case  of  the  sulphate,  the  only  analogous  salt 
is  that  of  rubidium.  The  authors  ascribe  the  following  constitutional 
formulae  to  these  salts,  S0F(0K)2-0-S0F(0K)-0H-0H-P0F-0K. 

A.H. 

Sodium  Carbide.  By  Camille  Matignon  {Coinpt.  rend.,  1897, 
125,  1033— 1035).— Sodium  carbide  (compare  Abstr.,  1897,  i,  390)  is 
a  white  solid  of  sp.  gr.  =  1-575  at  15°,  insoluble  in  all  solvents. 
Although  an  endothermic  compound,  it  is  not  sensitive  to  either  shock 
or  friction.  It  is  not  affected  by  dry  air  or  oxygen  at  the  ordinary 
temperature,  but  when  gently  heated  it  becomes  incandescent,  and  is 
converted  into  sodium  carbonate.  When  thrown  into  chlorine,  it 
becomes  incandescent,  with  liberation  of  carbon  ;  bromine  attacks  it 
explosively,  with  formation  of  carbon  bromides ;  iodine  converts  it 
into  the  carbide,  Col^,  melting  at  186°.  Hydrogen  has  no  action  on 
the  carbide ;  phosphorus  combines  violently  with  it  at  a  temperature 
above  50°,  and  yields  sodium  phosphide.  When  thrown  on  water,  the 
carbide  decomposes  violently,  with  liberation  of  carbon ;  but  when 
acted  on  more  gradually  it  is  completely  converted  into  acetylene 
sodium  hydroxide.  When  placed  in  hydrogen  chloride,  the  carbide 
burns,  with  production  of  sodium  chloride  and  liberation  of  hydrogen 
and  carbon,  but  if  su.spended  in  ether,  hydrogen  chloride  converts  it 
completely  into  acetylene  and  sodium  chloride.  In  carbonic  anhydride 
or  sulphurous  anhydride,  the  carbide  becomes  incandescent,  either  at 
the  ordinary  temperature  or  on  gently  heating,  with  liberation  of 
carbon.  Carbonic  oxide  has  no  action  on  the  carbide  below  250° ; 
hydrogen  sulphide  attacks  it  at  above  150°,  with  formation  of  acetylene 
and  sodium  hydrosulphide.  Nitrous  oxide  and  nitric  oxide  have  no 
action  at  the  ordinary  temperature,  but  the  former  at  270°  and  the 
latter  at  150°  convert  the  carbide,  with  incandescence,  into  sodium 
carbonate  and  carbon.  Mixtures  of  the  carbide  with  oxidising  agents 
are  very  sensitive  to  shock  and  friction.  When  triturated  with  several 
metallic  chlorides  or  iodides,  it  becomes  incandescent,  often  with  ex- 
plosion. Phosphorus  chloride,  aluminium  chloride,  and  fei'ric  chloride 
react  with  it  violently.  Mercuric  sulphate,  yellow  mercuric  oxide, 
and  lead  sulphate  are  reduced  when  ti-iturated  with  it. 

Alky  lie  iodides  and  bromides  attack  the  carbide  at  about  180°, 
yielding  symmetrical  acetylenes,  KC:CR,  if  the  iodide  or  bromide  is 
stable  at  the  temperature  of  the  reaction,  but  a  sodium  salt,  acetylene, 
and  an  olefine  if  the  iodide  or  bromide  is  unstable.  Monobromobenzene 
has  no  action  on  it  at  180°. 

Sodium  carbide  reacts  with  many  organic  compounds.  Primary 
and  secondary  alcohols  yield  acetylene  and  a  sodium  alkyloxide. 
With  aldehydes,  ketones,  and  ethereal  salts,  thei-e  is  a  violent  reaction 
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and  acetylene  is  likewise  liberated.     Anhydrides  and  acid  chlorides 
decompose  the  carbide  when  heated. 

Sodium  carbide  has  very  much  greater  chemical  activity  than  cal- 
cium carbide,  and  its  reactions  with  inorganic  compounds  are  almost 
always  violent,  carbon  being  liberated  ^and  the  sodium  behaving  as  if 
it  were  in  the  free  state.  C.  H.  B. 

Ammoniura  Peroxide.  By  Petr.  G.  Melikoff  and  L.  Pissar- 
JEWSKY  {Ber.,  1898,  31,  152—154.  Compare  this  vol.,  ii,  161).— A 
better  yield  of  ammonium  peroxide  is  obtained  when  an  ethereal  solu- 
tion of  hydrogen  peroxide  is  added  at  once  to  an  ethereal  solution  of 
ammonia.  "When  placed  in  a  freezing  mixture  of  snow  and  calcium 
chloride,  crystals  of  the  compound  (NH4)202  +  HgOg  +  HgO  are  de- 
posited. This  compound  is  unstable,  and  readily  deliquesces  at  the 
ordinary  temperature,  first  yielding  ammonia  and  hydrogen  peroxide, 
after  which  a  rapid  evolution  of  oxygen  begins,  and  a  small  amount  of 
ammonium  nitrite  is  formed.  Aqueous  solutions  of  the  compound 
also  decompose  in  a  somewhat  similar  manner.  Solid  ammonium 
peroxide  readily  abstracts  carbonic  anhydride  from  the  atmosphere ; 
it  dissolves  in  alcohol,  less  readily  at  -  30°  than  at  the  ordinary  tem- 
perature, but  is  practically  insoluble  in  light  petroleum  at  -  30°.  It 
reacts  with  manganese  peroxide  in  the  same  manner  as  hydrogen 
peroxide  does,  and  dissolves  in  peruranic  acid,  yielding  the  com- 
pound  (NHJ^O^IUO,)^. 

In  one  case,  crystals  of  the  composition  (NH ^2^2  +  -^2^2  +  i-HgO 
were  obtained.  J.  J.  S. 

Fusion  in  the  Electric  Furnace.  By  Giuseppe  Oddo  {Real. 
Accad.  Line,  1896,  [v],  5,  i,  361 — 364). — The  author  has  investigated 
the  effect  of  heating  lime  with  varying  proportions  of  silica  in  the  electric 
furnace,  using  an  alternating  current  of  40  volts  and  120  amperes. 
On  heating  granular  lime,  which  readily  combines  with  water,  alone, 
a  mass  of  crystalline  scales  is  obtained ;  lime  in  this  condition  does 
not  slake  until  after  2 — 3  days'  contact  with  water. 

On  heating  a  mixture  of  lime  and  silica  in  molecular  proportion,  a 
crystalline  mass  of  calcium  metasilicate,  CaSiOg,  is  obtained,  which 
yields  gelatinous  silica  with  hydrochloric  acid,  and  does  not  set  when 
ground  and  mixed  with  water,  either  alone  or  with  lime.  A  mixture 
in  the  proportion  of  2CaO  :  SiOg  is  more  refractory  in  the  furnace,  but 
ultimately  yields  a  compact,  crystalline  mass  of  calcium  orthosilicate, 
CagSiO^,  which,  when  preserved  in  a  desiccator,  disintegrates  spon- 
taneously to  a  white,  amorphous  powder ;  the  salt  gives  gelatinous 
silica  with  hydrochloric  acid,  and  does  not  set  with  lime.  On  heating 
a  mixture  in  the  proportion  of  3CaO  :  SiOg,  a  crystalline  mass  is  ob- 
tained which  spontaneously  disintegrates  like  the  orthosilicate,  and  has 
approximately  the  composition  Ca2Si04,CaO  ;  the  disintegrated  mass  is 
a  mixture  of  the  orthosilicate  with  lime.  The  material  does  not  set 
with  lime,  and  gives  gelatinous  silica  with  hydrochloric  acid.  Similar 
results  are  obtained  with  mixtures  of  the  composition  6CaO  :  SiOg. 

These  experiments  indicate  that  when  silica  is  heated  with  excess  of 
lime,  combination  only  occurs  in  the  proportions  necessary  to  yield 
calcium  orthosilicate.  W.  J.  P. 
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Solubility  of  Strontium  Salts,  especially  of  the  Sulphate. 
By  Julius  "Wolfmanx  {Chem.  Centr.,  1897,  i,  632;  from  Osterr.  Zeit. 
Zucker-Ind.  w.  Landw.,  25,  986 — 996). — The  author  has  determined 
the  solubility  of  freshly  precipitated  strontium  sulphate  in  water  and 
in  solutions  of  the  sulphates,  chlorides,  and  nitrates  of  the  alkalis  and 
alkaline  earths,  and  in  solutions  of  salts  of  the  alkalis  with  strong 
organic  acids.  For  temperatures  above  100°,  a  steam  boiler  which 
would  withstand  a  pressure  of  6  atmospheres  was  used.  At  the  higher 
pressures,  strontium  sulphate  probably  suffers  partial  decomposition 
into  sulphide.  The  various  results  are  tabulated  and  also  represented 
by  curves.  E.  W.  W. 

Action  of  Zinc  and  Cadmium  Hydroxides  on  Ammonium 
Sulphate.  By  Julius  Troeger  and  E.  Ewers  {Arch.  Pharm.,  1897, 
235,  644 — 646). — When  sodium  hydroxide  is  added  to  a  solution  of 
cadmium  sulphate  containing  small  amounts  of  free  sulphuric  acid, 
cadmium  hydroxide  is  formed,  whereas  ammonium  hydroxide  causes 
no  precipitation,  due  to  the  fact  that  cadmium  ammonium  sulphate  is 
formed.  It  is  best  prepared  by  digesting  freshly  precipitated  cadmium 
hydroxide  in  ammonium  sulphate  solution,  filtering,  and  evaporating  to 
crystallisation. 

Zinc  ammonium  sulphate  is  formed  when  zinc  hydroxide  is  subjected 
to  similar  treatment.  A.  W.  C. 

Variations  in  the  Composition  of  Red  Lead.  By  Durand 
Woodman  {J.  Anier.  Chem.  Soc,  1897,  19,  339— 341).— The  author 
finds  that  the  actual  amount  of  red  lead  in  different  samples  of  this 
substance  varies  from  41  to  92  per  cent.  The  large  amount  of  lead 
monoxide  sometimes  present  is  easily  separable  by  the  lead  acetate 
treatment,  and  has  therefore  no  part  in  the  chemical  constitution  of 
red  lead  ;  it  appears  to  be  simply  an  admixture  and  forms  a  measure  of 
the  incompleteness  of  the  roasting  or  oxidising  process.         A.  W.  C. 

Correction  [Lead  Iodide].  By  Wilder  D.  Bancroft  (/.  Phi/sical 
Chem.,  1897,  1,  786). — Lead  iodide  has  been  alluded  to  in  the  author's 
paper  and  that  of  Talmadge  (this  vol.,  ii,  64,  72)  as  crystallising  with 
2  molecules  of  water,  but  this,  as  pointed  out  by  Roozeboom,  is 
incorrect,  as  lead  iodide  crystallises  from  water  in  the  anhydrous  form. 

H.  C. 

Colloidal  and  Crystalline  Copper  Hydroxide.  By  Jacobus 
M.  VAN  Bemmelen  (Chem.  Ceiitr.,  1897,  i,  279  ;  from  A.  neer.,  30, 
1 — 24). — By  precipitating  dilute  solutions  of  copper  sulphate  with 
dilute  alkalis  and  washing  quickly,  according  to  Spring  and  Lucion's 
directions  (Abstr.,  1893,  ii,  210),  blue  or  green  precipitates  of  the 
hydroxide  are  obtained  from  which  the  whole  of  the  water  is  only  with 
difficulty  expelled.  Measurements  of  the  vapour  tension  attained  when 
the  precipitate  is  kept  over  sulphuric  acid  of  various  concentrations, 
showed  that  water  is  continually  given  ofF  until  the  composition  of  the 
hydroxide  corresponds  with  the  formula  CuO.HgO.  There  is  no 
change  in  the  continuity  of  the  curve  obtained  by  plotting  out  the 
results,  which  would  indicate  the  existence  of  a  hydroxide,  CuO,2H20, 
as  assumed  by  Spring  and  Lucion,  although  this  second  molecule  of 
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water  is  somewhat  obstinately  retained  by  the  precipitate.  The 
process  is  not  reversible,  for  although  the  dehydrated  precipitates  take 
up  water  on  exposure  to  moist  air,  the  same  states  of  hydration  are  not 
attained  under  like  conditions  of  vapour  tension  as  in  the  former 
process.  The  fact  that  the  speed  of  dehydration  cannot  be  represented 
by  a  simple  formula,  is  best  explained  by  assuming  that  the  water  is 
held  by  the  oxide  or  the  hydroxide,  CuO,H20,  by  adsorption.  The 
adsorbing  substance,  the  hydroxide,  CuO,H20,  gradually  undergoes  a 
molecular  rearrangement,  so  that  its  capacity  for  adsorbing  water  is 
altered.  Spring  and  Lucion  have  proved  that  such  a  change  occurs 
even  under  water.  The  crystalline  hydroxide  prepared  by  Becquerel, 
Bbttger,  and  others  has  the  composition  CuOjHgO,  and  is  stable  in 
presence  of  salts  and  at  high  temperatures.  The  author  has  prepared 
an  amorphous  hydroxide  of  the  same  composition,  whose  stability  and 
power  of  retaining  water  are  very  similar  to  those  of  the  crystalline 
hydroxide.  E.  W.  W. 

Cuprous  Sulphate.  By  J.  Alexandre  Joannis  {Compt.  rend., 
1897,  25,  948 — 950). — "When  carbonic  oxide  is  passed  into  a  solution 
of  cupric  sulphate  containing  finely  divided  copper,  or  a  sheet  of 
platinum  coated  electrolytically  with  copper,  the  gas  is  slowly  absorbed 
and  the  liquid  becomes  colourless.  If  now  the  solution  is  placed  in  a 
vacuum,  it  loses  carbonic  oxide  (free  from  carbonic  anhydride),  and 
when  the  pressure  of  this  gas  in  the  apparatus  falls  to  2  or  3  mm.,  a 
pellicule  of  copper  separates  at  the  surface  of  the  liquid  and  the 
liquid  becomes  blue.  If  carbonic  oxide  is  again  passed  into  the  liquid, 
the  copper  gradually  redissolves  and  the  blue  colour  disappears. 

"When  carbonic  oxide  is  passed  into  an  ammoniacal  solution  of 
cupric  sulphate  containing  finely  divided  copper,  the  solution  becomes 
colourless,  but  comparatively  little  copper  dissolves.  The  whole  of 
the  dissolved  carbonic  oxide  cannot  be  extracted  in  a  vacuum,  but 
part  remains  in  the  liquid  as  ammonium  carbonate.  There  is  no 
separation  of  metallic  copper,  and  the  solution  remains  colourless. 
Even  in  absence  of  metallic  copper,  ammoniacal  solutions  of  cupric 
sulphate  are  slowly  decolorised  by  carbonic  oxide,  and  then  behave  in 
the  manner  just  described.  It  would  seem  that,  in  these  cases,  cuprous 
sulphate  exists  in  the  solution  in  combination  with  ammonia,  whilst 
in  the  cases  first  described  it  exists  in  combination  with  carbonic 
oxide.  C.  H.  B. 

Interaction  of  Hydrogen  Sulphide  and  Copper  Salts.  By 
John  B.  Coppock  {Ghem.  News,  1897,  76,  231—232.  Compare  Abstr., 
1896,  ii,  562,  and  Brauner,  ibid.,  648). — The  author  has  obtained 
cupric  sulphide  by  adding  a  solution  of  copper  sulphate  acidified  with 
nitric  acid  to  a  solution  of  hydrogen  sulphide,  but  nevertheless  admits 
that,  under  ordinary  circumstances,  cupric  sulphide  is  not  always 
obtained  by  the  action  of  hydrogen  sulphide  on  solutions  of  copper 
salts ;  he,  however,  does  not  agree  with  Brauner's  view,  that  the 
precipitates  consist  of  mixtures  of  cuprous  and  cupric  sulphides,  but 
regards  them  as  belonging  to  the  class  of  compound  represented  by 
Linder  and  Picton  (Trans.,  1892,  114)  by  the  general  formula 
/iCuS,H2S.  D.  A.  L. 
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Elementary  Nature  of  the  Substance  called  Cerium.  By 
Qb^ooire  Wyrouboff  and  Auguste  V.  L.  Verneuil  (Conipt.  rend., 
1897,  125,  950 — 957). — The  authors  criticise  the  results  of  Schiitzen- 
berger  and  of  Boudouard  (this  vol.,  ii,  164),  and  consider  that  the 
variations  observed  in  the  molecular  weight  of  the  oxides  must  be 
attributed  to  the  presence  of  impurities.  Cerium  acetate,  for  example, 
is  known  to  be  comphtely  precipitated  by  hydrogen  peroxide.  They 
also  point  out  that  a  cerium  which  Boudouard  found  to  have  the  atomic 
weight  91*8,  yielded,  on  further  treatment,  two  fractions  with  atomic 
weights  of  93*8  and  92*2  respectively,  both  of  which  are  higher  than 
the  original  number.  C.  H.  B. 

Analysis  of  an  Iron  Rail  ftom  an  Unused  Coal  Mine.  By 
Henry  P.  Talbot  and  A.  G.  Woodman  {J.  Amer.  Chem.  Soc,  1897, 
10,  9 — 12). — The  section  of  the  cast-iron  rail  examined  was  taken 
from  the  Hub  mine  at  Glace  Bay,  Cape  Breton,  where  it  had  lain 
immersed  in  water  for  over  twenty  years ;  it  had  lost  its  initial 
density  and  strength,  could  be  easily  cut  into  fragments,  and  con- 
sisted of  an  inner  core,  grey,  and  very  soft,  and  an  outer  core,  which 
was  black  and  relatively  hard.     The  following  analyses  were  made. 


Sp.gr. 

Loss  on 
ignition. 

Total 
iron. 

Total 
silicon. 

Total 
phosphorus. 

Total 
sulphur. 

Graphitic 
carbon. 

Outer  8hell   ... 
Inner  shell    ... 

2-45 

216 

7-60 
8*75 

42  00 
38-10 

5-85 
10-60 

3-60 
3-75 

4-65 
1-41 

9-50 
1600 

Small  amounts  of  manganese  and  aluminium  were  also  found. 

No  opinion  is  offered  as  to  the  probable  combinations  of  the  con- 
stituents, nor  as  to  how  the  changes  in  composition  have  been  brought 
about,  but  it  is  interesting  to  note  that  articles  of  steel  and  wrought 
iron  exposed  to  the  same  conditions  as  this  cast-iron  rail  had  appar- 
ently suffered  no  change.  A.  W.  C. 

An  examination  of  the  action  of  water  of  the  Hub  mine  on  cast- 
iron  has  been  recorded  by  Durkee  (Abstr.,  1897,  ii,  213).     A.  W.  C. 

Salts  of  Ferric  Acid.  By  Ludwig  Moeser  {J.  pr.  Chem.,  1897, 
[ii],  56,  425 — 437). — An  account  of  these  has  already  appeared 
elsewhere  (Abstr.,  1896,  ii,  250).  C.  F.  B. 

Fluorides,  Fluoro-  and  Fluoroxy-salts  of  Cobaltammonium 
Compounds.  By  Artuko  Miolati  and  G.  Rossi  {Real.  Accad.  Line, 
1896,  [v],  5,  ii,  183—190  and  223— 227).— Lueotcobaltic  fluoride, 
Co(NH3)gF3,3HF,  may  be  obtained  by  treating  luteocobaltic  chloride 
with  silver  oxide  or  carbonate  dissolved  in  dilute  hydrofluoric  acid  and 
filtering,  or  by  dissolving  luteocobaltic  chloride  in  hydrofluoric  acid ; 
after  concentration,  the  solution  is  precipitated  by  alcohol.  It  crystal- 
lises in  small,  yellow  prisms,  is  very  soluble  in  water,  and  although 
stable  at  100°,  loses  3HF  at  105°.  Determinations  of  its  electrical  con- 
ductivity in  aqueous  solution  at  25°  show  that  the  values  of  /*  are 
nearly  the  same  as  those  for  potassium  hydrogen  fluoride  ;  being  some- 
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what  lower  at  low  values  of  v  and  slightly  higher  at  high  values  of  v ; 
this  slight  abnormality  is  doubtless  due  to  hydrolytic  dissociation. 

Luteocohalticjluorohorate,  Co(NH3)gF3,3BF3,HF,  is  prepared  by  adding 
a  solution  of  luteocobaltic  carbonate  to  a  hydrofluoric  acid  solution  of 
boric  acid  ;  it  can  be  recrystallised  from  water  containing  hydrofluoric 
acid,  and  is  stable  at  110 — 120°. 

Luteocobaltic  Jluosilicate,  Co(NH3)gF3,2SiF4,  is  obtained  by  adding 
hydrofluosilicic  acid  to  a  solution  of  luteocobaltic  carbonate  or  fluoride. 

Luteocobaltic  Jluorotitanate,  2Co(]SrH3)gF3,3TiF4,2HF,  prepared  by 
adding  a  solution  of  luteocobaltic  carbonate  or  fluoride  to  a  hydrofluoric 
acid  solution  of  titanic  acid,  can  be  crystallised  from  water  containing 
hydrogen  fluoride  and  loses  this  gas  at  110°.  After  long  preservation 
in  a  desiccator  over  sulphuric  acid,  it  assumes  the  composition 

2Co(NH3)e,3TiF4. 

Luteocobaltic  Jluoroxymolybdate,  Co(NH3)gF3,2Mo02F2,  is  obtained  by 
adding  luteocobaltic  fluoride  to  a  hydrofluoric  acid  solution  of  molybdic 
acid  ;  it  is  crystallised  from  dilute  hydrofluoric  acid,  and  loses  weight 
at  1 1 0°.  The  analyses  indicate  a  tendency  to  form  a  compound  with 
hydrogen  fluoride, 

Luteocobaltic  fluoo'oxytungstate,  Co(NH3)gr3,2W02F2,  prepared  in  like 
manner,  is  stable  at  110°. 

Luteocobaltic  Jluoroxyuranate  is  obtained  by  precipitating  a  solution 
of  ammonium  fluoroxyuranate  with  luteocobaltic  fluoride  ;  it  probably 
has  the  composition  Co(NH3)gF3,U02F2. 

Luteocobaltic  Jluoroxyvanctdate,  2Co(NH3)gF3,5V02F2,7HF,  separates 
on  adding  luteocobaltic  fluoride  or  carbonate  to  a  hydrofluoric  acid 
solution  of  ammonium  metavanadate  and  is  one  of  the  least  stable  of 
this  class  of  salts. 

The  authors  point  out  that  a  close  analogy  exists  between  the  luteo- 
cobaltic salts,  on  the  one  hand,  and  the  salts  of  the  alkalis,  on  the  other. 

W.  J.  P. 

Constitution  of  Inorganic  Compounds.  XI.  Complex  Cobalt- 
ammonia-compounds.  By  Alfked  Werner  {Zeit.  anorg.  Chem., 
1898,  16,  109 — 166) — The  insoluble  sulphate  (fusco-sulphate)  obtained 
by  Yortmann  (Monatsh.,  6,  412)  by  the  oxidation  of  ammoniacal  solu- 
tions of  cobalt  nitrate,  is  a  mixture  of  two  salts,  oxodi-imido-octammine- 
dicobalt  sulphate  and  hydrosulphatoimido-octamminedicobalt  sulphate. 

[With  Frederick  Beddow]. — Vortmann's  fusco-sulphate  is  most 
advantageously  prepared  as  follows.  Cobalt  nitrate  (150  grams)  dis- 
solved in  water  (50  grams)  is  mixed  with  ammonia  (500  grams),  the 
solution  gradually  heated  to  boiling  and  at  once  filtered  ;  the  filtrate 
is  divided  into  10  parts,  which  are  placed  in  flasks  and  treated  with  a 
slow  current  of  air  as  long  as  oxycobalt  nitrate  is  precipitated ;  the 
dark  brown  solution  is  allowed  to  remain  12  hours,  and  then  filtered 
and  acidified  with  dilute  sulphuric  acid.  After  a  few  hours,  the  pre- 
cipitate of  fusco-sulphate  and  aquopentammine  sulphate  is  separated  by 
filtration  and  washed  with  water  until  all  the  aquopentammine  sulphate 
is  removed.  200  grams  of  cobalt  nitrate  yield  7 — 7*5  grams  of  fusco- 
sulphate.    The  yield,  however,  varies  considerably  in  each  experiment. 

Oxodi-imido-octamminedicobalt  salts. — The  chloride, 
0[NH:Co2(NH3)8]2C18  +  6H2O, 
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is  obtained  by  triturating  Vortmann's  fusco-sulphate  with  concentrated 
hydrochloric  acid,  whereby  it  is  separated  into  its  two  constituents,  the 
above  chloride  remaining  insoluble  as  a  dark  green  powder  ;  the  latter 
is  dissolved  in  the  smallest  quantity  of  water,  and  the  solution  filtered 
into  concentrated  hydrochloric  acid,  when  the  salt  crystallises  in  green, 
microscopic  prisms.    It  is  very  easily  soluble  in  water,  decomposes  and 
becomes  brown  when  allowed  to  remain  for  a  short  time  in  neutral  solu- 
tions, but  is  more  stable  in  acid  solution,  and  gives  characteristic  pre- 
cipitates with  potassium  ferrocyanide,sodiumsulphate,  sodium  phosphate, 
potassium  dichromate,  and  platinic  chloride.    The  f>ro7nide,  with  QU^O, 
obtained  in  a  similar  manner  to  the  chloride,  crystallises  in  microscopic, 
dark  green  prisms.      The  sulphate,  0[NH:Co2(NH3)8]2(SOJ^  + 6H.p, 
obtained  by  adding  dilute  sulphuric  acid  to  a  solution  of  the  chloride, 
bromide,   or  nitrate,  is  a  greenish-grey,  microcrystalline  precipitate, 
insoluble  in  water,  but  soluble  in  concentrated  sulphuric  acid,  from 
which  it  is  precipitated  unchanged  by  dilution  with  water.    The  nitrate, 
with  2H2O,  is  obtained  by  treating  Vortmann's  fusco-sulphate  with 
concentrated   nitric  acid  ;  on  diluting  with  water,  a  dark  green  solu- 
tion is  obtained,  and  a  violet-red,  insoluble  salt ;  on  mixing  the  aqueous 
solution  with  concentrated  nitric  acid,  the  nitrate  is  precipitated.     It 
crystallises  from  acidified  water  in  beautiful,  dark  green  prisms,  is  very 
soluble  in  water,  and  decomposes  in  neutral  solutions  with  evolution  of 
ammonia  and  precipitation  of  cobalt  oxide;  when  heated  at  100°,  it 
does  not  give  off  its  water  of  crystallisation.     The  nitrate,  with  6H2O, 
obtained  by  precipitating  a  well  cooled  solution  of  the  preceding  salt 
with  a  small  quantity  of  nitric  acid,  crystallises  in  silky,  olive-green 
needles.     When  this  nitrate  is  heated  with  an  aqueous  solution  of 
ammonium  carbonate,  a  dark  brown  salt  is  deposited,  which  has  the 
composition  of  a  basic  tetrammine  salt.    It  is  sparingly  soluble  in  cold 
water,  easily  so  in  warm  water  acidified  with  acetic  acid,  and  crystal- 
lises in  black,  flat'  prisms ;  a  salt  which  is  probably  identical  with  this 
is  obtained  on  treating  the  nitrate  with  ammonia.     Imido-octammine- 
dicobalt  chloride  is  obtained    from   the   preceding  green  nitrate  as 
follows.     The  green  nitrate  is  warmed  with  a  concentrated  aqueous 
solution  of  sulphurous  acid  until  it  becomes  red,  the  cold  mixture  is 
treated  with  a  few  drops  of  nitric  acid,  and  the  violet  precipitate  which  is 
obtained  is  triturated  with  concentrated  hydrochloric  acid  ;  the  product 
is  then  dissolved   in  water,  the  hot  filtered  solution  mixed  with  con- 
centrated hydrochloric  acid,  warmed  on  the  water  bath  for  a  short  time, 
cooled,  and  mixed  with  an  equal  bulk  of  90  per  cent,  alcohol.     After 
being  allowed  to  remain  for  18  hours,  the  imido-octammine  chloride 
separates  as  a  dark  red  precipitate. 

[With  Anton  Baselli.] — Uydrostdplmtoimido-octamminedicohalt  salts. 
— The  nitrate,  [NHICo2(NH3)8S04H](N03)3,  is  obtained  by  treating 
Vortmann's  fusco-sulphate  with  fuming  nitric  acid,  and,  after  allowing 
the  mixture  to  remain  for  an  hour,  washing  the  violet  precipitate  with 
water,  this  opei'ation  being  repeated  three  times  ;  the  precipitate  is  then 
washed  with  water  until  the  wash  water  becomes  violet-red,  and  the 
product  recrystallised  from  dilute  nitric  acid  ;  it  cannot,  however,  be 
completely  purified  by  this  means.  In  order  to  obtain  the  pure  salt, 
the  crude  product  is  converted  into  the  nitrate  chloride  (described 
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below),  dissolved  in  the  smallest  quantity  of  water,  and  precipitated 
with  nitric  acid  ;  it  crystallises  in  small,  violet  leaflets,  is  only  sparingly 
soluble  in  cold  water,  and  decomposes  when  heated  on  the  water  bath, 
especially  in  the  absence  of  free  acid.  The  sulphuric  acid  contained  in 
this  salt  cannot  be  detected  by  a  direct  method.  The  nitrate  chloride, 
[NHICo2(NHg)gS04H]Cl2N03,  is  obtained  by  dissolving  the  crude 
nitrate  in  hydrochloric  acid  on  the  water  bath,  filtering  as  quickly  as 
possible,  and  cooling  the  filtrate  with  ice  and  salt,  the  crystalline 
product  being  washed  free  from  acid  with  water  and  with  alcohol,  and 
dried  on  a  porous  plate  over  sulphuric  acid.  It  crystallises  in  slender, 
microscopic,  violet  needles,  easily  soluble  in  water,  and  when  warmed 
with  hydrochloric  acid  and  water  is  converted  into  the  imido-octammine- 
dicobalt  salt.  The  aqueous  solution  gives  characteristic  precipitates  with 
several  metallic  salts.  The  sulphate,  [NH:Co2(NH3)8S04H]S04,S04H, 
is  obtained  by  heating  the  preceding  chloride  on  the  water  bath  with 
concentrated  sulphuric  acid  as  long  as  hydrogen  chloride  is  evolved,  and 
then  pouring  the  mixture  into  ice-cold  water  ;  it  is  a  heavy,  purple, 
microcrystalline  powder,  almost  insoluble  in  water,  decomposes  when 
warmed  with  water,  and  has  an  acid  reaction  towards  litmus.  The 
bromide,  [NH!Co2(NH3)8S04H]Br3,  obtained  by  treating  the  nitrate  or 
sulphate  with  hydrobromic  acid,  crystallises  in  silky,  bright-violet 
needles  ;  the  iodide  is  a  dark  brown  crystalline  precipitate,  obtained 
on  adding  sodium  or  potassium  iodide  to  a  solution  of  the  nitrate 
chloride. 

Imido-octamminedicohalt  salts. — The  chloride,  NH!Co2(NH3)gCl4-f- 
SHgO,  obtained  by  heating  the  chloride  of  the  preceding  sulphato-series 
with  hydrochloric  acid  on  the  water  bath  and  then  precipitating  with 
alcohol,  crystallises  in  small,  blood-red,  lustrous  prisms  ;  it  dissolves 
slowly  in  cold,  more  readily  in  warm  water,  decomposes  when  heated 
at  100°,  and  gives  characteristic  precipitates  with  many  metallic  salts. 
It  is  also  obtained  by  rubbing  Yortmann's  fusco-sulphate  with  fuming 
hydrochloric  acid  and  precipitating  the  clear  solution  with  alcohol. 
The  nitrate,  with  IHgO,  obtained  by  treating  a  solution  of  the  chloride 
with  silver  nitrate,  crystallises  in  long,  microscopic,  red  prisms,  is  less 
soluble  than  the  chloride,  and  decomposes  in  neutral  aqueous  solutions 
at  100°.  The  sulphate,  with  SHgO,  obtained  by  precipitating  a  solu- 
tion of  the  chloride  with  sulphuric  acid,  crystallises  in  microscopic, 
brownish-red  leaflets,  and  is  insoluble  in  water.  The  bromide,  with 
5H2O,  obtained  by  treating  the  sulphate  with  hydrobromic  acid, 
crystallises  in  dark,  blood-red  prisms,  and  is  very  similar  to  the 
chloride. 

Hydronitrito-imido-octamminedicobalt  salts. — The  nitrate, 

[nh:co2(nh3)sN02H](no3)4  -f  h^o,  _ 

is  obtained  by  treating  the  oxodi-imido-octammine  nitrate  suspended 
in  water  and  nitric  acid  with  a  concentrated  solution  of  sodium  nitrite, 
and  recrystallising  the  product  from  dilute  nitric  acid ;  it  is  also  ob- 
tained by  treating  the  imido-octamminedicobalt  nitrate  in  a  similar 
manner.  It  crystallises  in  flat,  orange-coloured  needles,  is  precipitated 
from  its  aqueous  solution  by  concentrated  nitric  acid  or  silver  nitrate, 
and  yields  characteristic  precipitates  with  many  metallic  salts.  The 
chloi'ide,  with  IHgO,  obtained  by  triturating  the  nitrate  with  concen- 
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trated  hydrochloric  acid,  crystallises  in  rhombic  tablets,  is  very  soluble 
in  water,  and  is  precipitated  by  hydrochloric  acid.  The  sulp/iate,  with 
1H„0,  which  is  quantitatively  precipitated  by  adding  dilute  sulphuric 
acid  to  a  solution  of  the  nitrate  or  chloride,  forms  small,  orange 
crystals,  is  insoluble  in  water,  dissolves  easily  in  concentrated  sulphuric 
or  hydrochloric  acid,  and  is  reprecipitated  by  dilation  with  water  as 
sulphate  or  chloride  respectively. 

Preparation  of  t/ie  Melanochloride. — Cobalt  chloride  (50  grams)  dis- 
solved in  boiling  water  (30  c.c.)  is  treated  with  ammonia  (250  c.c.  sp. 
gr.  —  0  927),  the  mixture  heated  to  boiIing,Bnd  filtered ;  the  filtrate  is  left 
in  basins  for  24  to  36  hours,  the  red  crystalline  deposit  filtered  o£F,  and 
the  filtrate  mixed  with  hydrochloric  acid  (150 c.c);  a  yellowish-brown 
precipitate  is  obtained  which  is  separated  by  filtration,  and  the  dark 
violet  filtrate  is  allowed  to  remain  in  a  cool  place  for  6  hours,  when  a 
black,  crystalline  crust  is  formed  ;  this  is  a  mixture  of  salts,  consisting 
of  dicbloro-aquotriamminecobalt  chloride,  melanochloride,  and  the 
chloride  of  a  new  green  salt.  The  last  two  salts  are  sparingly  soluble, 
and  are  obtained  as  a  grey  residue  when  the  mixture  is  treated  with 
water ;  the  bulk  of  the  grey  salt  is  found  in  the  brown  precipitate 
obtained  as  mentioned  above  by  the  addition  of  hydrochloric  acid,  and 
is  separated  by  washing  this  precipitate  with  water.  When  the  grey 
mixture  is  treated  with  a  hot  solution  of  t-ilver  nitrate  containing 
nitric  acid,  the  filtrate,  on  cooling,  deposits  dark  led  crystals  of  the 
nitrate  of  the  melano-series.  From  the  mother  liquor,  a  dark  green 
nitrate  is  obtained  which  crystallises  in  large  leaflets. 

[With  Fb.  Stein  itzeb.] — ImidoJtexamminedicobalt  salts  (melano- 
salts).— The  nitrate,  NH[Co(NH8)8(N08)2]2  +  4H20,  prepared  as  de- 
scribed above,  crystallises  from  water  acidified  with  nitric  acid  in  red, 
quadratic  prisms.  It  yields  a  violet  sulphate  \\ilh  concentrated  sul- 
phuric acid,  is  not  attacked  by  concentrated  nitric  acid  in  the  cold, 
and  is  completely  converted  into  the  corresponding  bromide  and  iodide 
by  hydrobromic  or  hydriodic  acid  respectively.  The  chloride,  obtained 
by  precipitating  an  aqueous  solution  of  the  nitrate  with  hydrochloric 
acid,  is  a  lustrous,  greyish-black  powder  only  very  sparingly  soluble 
in  cold  water  and  has  an  acid  reaction;  it  dissolves  in  waim  water, and 
when  the  solution  is  heated  deccmpoees,  cobalt  hydroxide  being  pre- 
cipitated. It  reacts  very  easily  with  silver  nitrate,  nitrite,  and 
sulphate,  yielding  the  corresponding  salts.  The  Ircmide  is  a  fine, 
dii'ty  green  powder,  sparingly  soluble  in  cold  water  and  decomposed 
by  warm  water  ;  the  iodi  de  is  a  bright  brown  powder,  and  is  very  similar 
to  the  bromide, 

Hydronitrito-imidohexamminedicohalt  salts. — The  chloride, 
[NH:Co2(NH3)6HN02]C14  +  HgO, 
is  obtained  by  heating  the  preceding  imidohexammine  chloride,  die- 
solved  in  dilute  hydrochloric  acid,  with  sodium  nitrite  ;  the  filtered 
solution  is  then  mixed  with  an  equal  volume  of  concentrated  hydro- 
chloric acid  and  boiled,  when  the  salt  is  deposited  in  brownish-red 
leaflets.  E,  C.  E. 

Constitution  of  Cobalt,  Chromium,  and  Rhodium  Bases.  By 
SoFUS  M.  JoRGENSEN  {Zeit.  anorg.  Chem.,  1898,  16,  184 — 197). — Basic 
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diaquotetramminecohalt  sulphate,  Co(NH3)4(OH2)2*  OH*  SO4,  is  obtained 
by  dissolving  the  chloraqviotetrammine  sulphate  in  ammonia,  and  then 
precipitating  with  95  per  cent,  alcohol,  and  also  in  a  similar  manner 
from  diaquotetrammine  cobalt  sulphate.  It  crystallises  in  small,  red 
tablets,  does  not  give  up  its  water  when  dried  over  sulphuric  acid,  but 
loses  IHgO  when  heated  at  100°,  and  is  converted  into  the  anhydro- 
salt,  which  again  takes  up  IHgO  when  treated  with  water  or  when 
allowed  to  remain  exposed  to  the  air,  yielding  the  hydroxyloaquotetram- 
mine  sulphate,  Basic  diaquotetramminecobalt  sulphate  dissolves  some- 
what sparingly  in  water  and  yields  a  faintly  alkaline  solution,  which 
becomes  strongly  alkaline  after  a  time,  owing  to  the  evolution  of  one- 
eighth  of  its  ammonia  ;  it  then  deposits  blackish-brown  crystals  of  the 
anhydrobasic  tetramminediaquodiamminecobalt  sulphate.  The  basic 
diaquotetrammine  sulphate,  which  is  easily  soluble  in  dilute  hydro- 
chloric acid,  gives  the  characteristic  reactions  for  diaquotetrammine 
salts  ;  when  warmed  with  hydrochloric  acid,  it  is  completely  converted 
into  the  chloraquotetrammine  chloride.  After  drying  at  100°,  it  is 
almost  insoluble  in  water  and  dilute  hydrochloric  acid,  and  when 
warmed  with  the  latter  yields  chloraquotetrammine  chloride. 

Anhydrobasic  tetramminediaquodiamminecobalt  Salts. — The  chloride, 
OH-0o[Cl(NH3)2(OH2)2]-O-CoCl-(NH3)4Cl,  is  obtained  by  dissolving 
chloraquotetrammine  chloride  in  dilute  ammonia,  and  after  allowing  the 
mixture  to  remain  in  a  closed  flask  for  24  hours,  precipitating  it  with 
95  per  cent,  alcohol ;  it  crystallises  in  small,  hexagonal  tablets  which 
are  deep  violet  and  almost  black,  it  is  easily  soluble  in  water,  but 
after  a  time  the  solution  decomposes,  a  dark  grey,  amorphous  pre- 
cipitate being  formed.  The  freshly  prepared  solution  yields  character- 
istic precipitates  with  many  metallic  salts.  When  boiled  with  water, 
it  does  not  give  off  oxygen,  and  is  not  therefore  an  oxycobalt  salt.  It 
is  decomposed  when  gently  warmed  with  hydrochloric  acid  (1:1)  and 
yields  chloraquotetrammine  chloride,  cobalt  chloride,  chlorine,  am- 
moniiim  chloride,  and  water  ;  this  decomposition  is  analogous  to  the 
decomposition  of  rhodosochromium  chloride.  When  heated  with  a 
mixture  of  hydrochloric  acid  (2  vols.)  and  water  (1  vol.),  it  is  almost 
completely  converted  into  the  praseochloride.  The  sulphate  can  be 
obtained  by  treating  chloraquotetrammine  sulphate  with  ammonia  or 
sodium  hydroxide,  by  treating  the  chloride  with  ammonium  sulphate  or 
by  treating  the  diaquotetrammine  sulphate  with  ammonia.  It  crystal- 
lises in  lustrous,  black,  rhombic  tablets,  is  very  sparingly  soluble  in 
water,  and  when  dried  in  the  air  contains  5H2O,  which  it  loses  over 
sulphuric  acid  j^no  further  loss  takes  place  on  heating  at  100°,  and  the 
dry  salt,  when  treated  with  water,  again  takes  up  BllgO  without  the 
slightest  alteration  in  appearance.  When  warmed  with  dilute  sulphuric 
acid,  it  evolves  oxygen,  and  it  can  oxidise  a  quantity  of  oxalic  acid  cor- 
responding to  1  atom  of  oxygen  for  1  molecule  of  the  salt.  The  nitrate 
crystallises  in  microscopic,  brown  needles ;  the  dithionate,  platino^ 
chloride,  and  Jluosilicate,  are  also  described.  E.  0.  R. 

Electrolytic  Deposition  of  Nickel.  By  Feitz  Foerster  {Zeit. 
EUktrochem.,  1897,  4,  160 — 165). — Tough,  lustrous  deposits  of 
nickel  of  any  thickness  can  be  obtained  by  the  electrolysis  of  aqueous 
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solutions  of  the  sulphate  or  chloride  at  temperatures  between  50°  and 
90° ;  the  deposition  is  most  easily  effected  from  neutral  solutions  of 
the  sulphate,  which  may  contain  from  30  to  100  grams  of  nickel  per 
litre.  The  impure  nickel  anodes  are  enveloped  in  parchment  paper  to 
retain  the  insoluble  impurities  and  the  electrolyte  stirred  by  air  or 
carbonic  anhydride.  Lustrous  deposits,  varying  in  colour  from  light 
grey  to  tin-white,  are  obtained  with  current  densities  between  0*5  and 
2 '5  amperes  per  sq.  dcm.,  but  the  results  are  better  with  the  higher 
current  density.  With  a  cathode  between  two  anodes  about  4  cm. 
from  it  and  a  current  density  at  the  cathode  of  1*5  ampt^re  per  sq.  dcm. 
the  E.  M.  F.  required  is  1  volt  at  60°.  Of  the  impurities  contained  in 
the  nickel  anodes,  carbon,  silicon,  copper,  and  manganese  are  entirely 
absent  from  the  deposited  metal,  which,  however,  contains  iron  and 
cobalt  inmearly  the  same  proportions  as  the  original,  unrefined  material. 
Special  experiments  showed  that  iron  and  cobalt  are  deposited  some- 
what more  readily  than  nickel,  a  result  not  in  accordance  with  previous 
determinations  which  show  iron  and  cobalt  in  solutions  of  their 
sulphates  to  be  slightly  more  electro-positive  than  nickel.  Iron  and 
cobalt  may  be  quantitatively  separated  from  nickel  by  the  electrolysis  of 
an  alkaline  solution  containing  a  tartrate,  the  nickel  remaining  dis- 
solved. Pure  iron  is  deposited  readily  in  coherent,  com{mct  form  from 
a  solution  of  ferrous  sulphate  containing  10  grams  of  iron  in  100  c.c. 
at  80°,  with  a  current  of  2  amperes  per  sq.  dcm. ;  the  process  is,  how- 
ever, soon  brought  to  an  end  by  the  formation  of  basic  ferric  salts. 

A  solution  of  nickel  chloride  containing  5  to  12  grams  of  nickel  and 
0*25  gram  of  hydrochloric  acid  in  100  c.c.  gives  similar  results  to  the 
sulphate.  Temperatures  from  50°  to  90°  and  current  densities  from 
0*7  to  3  amperes  per  sq.  dcm.  are  used,  the  best  results  being  obtained 
with  the  higher  temperatures  and  current  densities.  Organic  materials 
cannot  be  used  to  surround  the  anode  ;  a  piece  of  linen  was  used  in 
one  experiment,  and  a  dark  grey,  brittle  deposit  obtained  of  about  one- 
half  the  weight  expected  and  containing  0*6  per  cent,  of  carbon.  The 
solution  had  a  caramel-like  smell,  owing  to  organic  materials,  similar 
to  those  observed  by  Coehn  in  the  electrolysis  of  strong  sulphuric  acid 
with  carbon  electrodes,  having  passed  into  it.  It  is  probable  that  the 
commercial  electrolytic  nickel  is  obtained  by  a  process  similar  to  those 
described  above. 

The  deposition  of  nickel  from  a  solution  of  the  chloride,  using  carbon 
anodes,  yielded,  at  first,  good  results.  The  yield  of  metal,  however, 
soon  fell  off,  dark  coloured,  carbonaceous  masses  appearing  at  the 
cathode,  and  the  solution  assuming  the  caramel-like  smell  above 
referred  to.  The  carbon  used  was  the  ordinary  pressed  carbon ; 
possibly  better  results  would  be  obtained  with  lead  peroxide  anodes. 

T.  E. 

Atomic  Weight  of  Nickel.  By  Theodore  W.  Richards  and 
Allerton  S.  Cushman  {Zeit.  anorg.  Chem.,  1898,  16,  167 — 183). — The 
authors  have  calculated  the  atomic  weight  of  nickel  from  the  ratio  of 
silver  and  silver  bromide  to  nickel  bromide.  Nickel  bromide  is  pre- 
pared by  heating  finely  divided  nickel  at  a  red  heat  in  a  current  of 
dry  bromine  vapour,  and  then  subliming  the  product  at  a  bright  red 
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heat ;  the  sublimed  bromide  is  insoluble  in  cold  water,  but  dissolves 
in  hot  water,  and  when  free  from  oxide  yields  a  clear  solution, 
which  does  not  give  off  bromine  even  when  boiled.  The  sp.  gr,  =  4*64. 
The  bromide  is  obtained  quite  free  from  oxide  by  subliming  it  in  a 
porcelain  tube  in  a  current  of  dry  nitrogen  and  hydrogen  bromide, 
but  special  precautions  have  to  be  taken  to  exclude  oxygen  and 
moisture.  The  nickel  employed  in  these  experiments  is  purified  as 
follows.  The  acid  solution  is  subjected  to  a  fractional  precipitation 
with  hydrogen  sulphide  and  the  nickel  sulphide  is  extracted  with 
dilute  hydrochloric  acid,  washed,  dissolved  in  hot  concentrated  hydro- 
chloric acid,  evaporated  to  dryness,  and  the  residue  dissolved  in  water  ; 
any  cobalt  which  may  be  present  is  then  separated  by  fractional  precip- 
itation of  the  solution  with  sodium  hydroxide.  The  nickel  oxide  is 
dissolved  in  hydrobromic  acid,  converted  into  the  ammonia  compound 
NiBrg.BNHg,  and  this,  after  recrystallisation,  decomposed  by  boiling 
with  water,  the  resulting  nickel  oxide  being  reduced  to  nickel  in  a 
current  of  dry  ammonia.  The  nickel  is  then  converted  into  bromide 
by  the  above  method  and  sublimed.  Another  sample  of  nickel  ob- 
tained by  the  Mond,  Langer  and  Quincke  process  was  purified  by 
fractional  electrolysis. 

The  analysis  of  the  pure  bromide  is  effected  as  follows.  The  sample 
is  dried  by  heating  at  400°  in  a  current  of  nitrogen  and  hydrogen 
bromide,  allowed  to  cool  in  a  current  of  dry  nitrogen,  and  the  nitrogen 
displaced  by  dry  air.  The  method  of  weighing  and  the  apparatus 
employed  are  similar  to  those  which  the  authors  employed  for  weighing 
magnesium  chloride  when  determining  the  atomic  weight  of  magnesium. 
The  weighed  sample  of  bromide  is  dissolved  in  an  Erlenmeyer's  flask 
in  warm  water,  precipitated  with  the  calculated  quantity  of  silver 
nitrate,  and  the  exact  point  of  precipitation  determined  in  the  usual 
way  by  means  of  N/100  solutions  of  silver  nitrate  and  hydrogen 
bromide  ;  a  slight  excess  of  silver  nitrate  is  then  added,  and  the 
precipitate  of  silver  bromide  separated  and  weighed. 

The  first  series  of  seven  experiments  gave  as  the  atomic  weight 
Ni  —  58'680.  The  second  series  of  seven  experiments  gave  Ni  =  58*690. 
The  third  series  of  seven  experiments  gave  Ni  =  58*691.  (0  =  16*00; 
Ag--=  107-93).  When  0=1588,  the  mean  of  the  results  gives 
Ni  =  58*25.  E.  C.  E. 

Chromium  Sulphide  and  Sulphochromites  [Thiochromites]. 
ByE.  Schneider  {J.  jyr.  Chem.,  1897,  [ii],  5^,  401 — 424).  -Potassium 
tkiodichromite,  KgCr^S^jis  obtained  by  fusing  potassium  chromate(l  part) 
with  potassium  carbonate  (24  parts)  and  sulphur  (24  parts)  for  20  minutes 
at  a  bright  red  heat,  allowing  the  mass  to  cool  slowly,  and  washing  it 
thoroughly  but  rapidly  with  cold  water.  It  forms  reddish  to  bluish- 
grey  hexagonal  plates  with  metallic  lustre,  and  has  a  sp.  gr.  =2*77  at 
15°.  "When  four  times  as  much  chromate  is  used  in  proportion  to  the 
carbonate  and  sulphur,  or  a  weight  of  chromium  hydroxide  equal  to 
this,  a  grey  powder  is  left  instead  of  crystals ;  prolonged  washing  of 
this  powder  with  hot  water  leaves  pure  chromium  sulphide,  CrgSg,  as 
Berzelius  stated  long  ago.  Potassium  thiodichromite  is  stable  in  air ; 
it  loses  potassium  sulphide  slowly  when  it  is  washed  with  water ;  at  a 
red  heat  in  a  current  of  hydrogen,  it  loses  one  seventh  of  its  sulphur, 
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leaving  a  steel-blue  compound,  KgCroS^,  which  retains  the  crystalline 
form  of  the  thiodichromite ;  when  heated  in  air,  it  loses  sulphurous 
anhydride,  chromium  oxide  and  potassium  sulphide  remaining  ;  aqueous 
potash  and  ammonia  have  little  action  on  it ;  nitric  acid  and  aqua 
regia  decompose  it  with  liberation  of  sulphur ;  hydrochloric  acid  con- 
verts it  (in  the  absence  of  air),  without  evolution  of  hydrogen  sulphide, 
into  bluish-grey  thiodichromic  acid,  HjCr^S^,  which  retains  the  form  of 
the  original  crystals,  decomposes  into  HjS  +  2Cr2S3  when  it  is  heated 
in  a  current  of  carbonic  anhydride,  and  is  very  unstable  in  air,  with 
the  oxygen  of  which  it  reacts,  forming  H^O  +  Cr^S^ ;  the  last  substance 
loses  one-seventh  of  its  sulphur  when  it  is  heated  in  an  atmosphere  of 
carbonic  anhydride,  and  leaves  very  pure  chromium  sulphide,  CrjSj. 

Sodium  thiocJiromite,  NajCr^S^,  is  obtained  by  fusing  potassium 
chromate  (1  part)  with  sulphur  (30  parts),  sodium  carbonate  (15  parts), 
and  potassium  carbonate  (15  parts);  it  forms  small,  thin  crystals, 
light  grey  in  colour  with  a  shade  of  brown,  and  having  a  metallic  to 
adamantine  lustre  ;  its  sp.  gr.  =  2*55  at  15°.  In  its  reactions  it  re- 
sembles the  potassium  compound  described  above,  except  that  the  very 
unstable  ihiochromic  acid,  formed  when  it  is  heated  with  hydrochloric 
acid  in  the  absence  of  air,  has  the  composition  HjCr^S^,  and  the  com- 
pound left  when  this  oxidises  in  the  air,  or  when  sodium  thiochromite  is 
treated  with  hydrochloric  acid  in  the  presence  of  air,  has  the  composi- 
tion CroS^.  An  extremely  convenient  method  of  preparing  pure  chromium 
sulphide,  Cr^S,.  is  to  treat  sodium  thiochromite  with  dilute  hydrochloric 
acid  and  heat  the  well-washed  product  in  a  current  of  carbonic 
anhydride.  By  shaking  sodium  thiochromite,  suspended  in  water, 
with  dilute  solutions  of  silver  nitrate,  lead  nitrate,  and  very  faintly 
ammoniacal  copper  nitrate,  silver,  had,  and  copper  thiochro mites, 
AgjCrjS^,  PbCrgS^,  and  CuCroS^,  were  prepared ;  these  are  dark  brown 
to  black,  and  retain  the  form  of  the  original  sodium  salt  in  the 
case  of  the  silver  and  copper  compounds ;  they  are  not  acted  on  by 
water  or  hydrochloric  acid,  but  nitric  acid  or  aqua  regia  decomposes 
them  with  liberation  of  sulphur.  C.  F.  B. 

Oxides  of  Tungsten.  By  En.  D.  Desi  (/.  Amer.  CJiem.  Soc, 
1897,  19,  213 — 242). — By  the  action  of  sulphuric  acid  on  metallic 
tungsten  under  varying  conditions,  oxides  of  the  formulae  WO,  W2O3, 
W4O3,  and  WjOg  have  been  obtained  ;  they  are  all  blue  substances, 
and  the  oxide  W2O3  precipitates  silver  in  brilliant  scales  from  silver 
nitrate  solution,  and  is  decomposed  by  alkalis  into  metallic  tungsten 
and  a  soluble  tungstate. 

Sulphurous  acid  acts  on  tungsten  with  production  of  the  oxide 
WgO^^,  and  reduces  tungstic  acid,  but  the  lower  oxides  so  formed  are 
exceedingly  unstable.  The  oxide  W3O8,  obtained  by  heating  am- 
monium metatungstate  to  a  bright  red  heat,  or  by  fusing  tungstic 
acid  with  potassium  iodide,  is  a  beautiful,  purple  substance  with  a 
yellow,  metallic  lustre ;  it  is  insoluble  in  acids  and  alkalis. 

When  tungstic  acid  is  heated  in  an  atmosphere  of  ethylene,  a  blue 
substance  is  formed,  which,  on  heating,  becomes  rapidly  oxidised  to 
yellow  tungstic  acid,  the  weight  of  which  is  the  same  as  that  of  the 
blue  substance  before  ignition. 
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Tungstic  acid  is  reduced  to  the  metal  by  fusion  with  sodium, 
potassium,  or  magnesium,  or  with  potassium  chloride  or  bromide ; 
with  ammonium  chloride,  a  black  oxynitride  of  variable  composition 
is  formed,  and  with  potassium  cyanide  a  black  oxynitride,  WgNgOr,. 
In  the  last-named  experiment,  if  the  temperature  is  raised  very  high, 
metallic  tungsten  is  obtained  as  bright,  silver  white  globules. 

On  heating  tungstic  acid  in  an  atmosphere  of  cyanogen,  an  oxy- 
nitride, WgNjjOjj,  is  produced. 

Tungstic  acid  is  insoluble  in  concentrated  or  dilute  sulphuric  acid 
hot  or  cold,  whereas  molybdenum  trioxide  is  very  rapidly  dissolved, 
thus  affording  a  means  of  separating  the  two  metals.  A.  W.  C, 

"The  so-called  Selective  Action"  of  Potassium  Cyanide  for 
Gold.  By  William  A.  Dixon  {Ghem.  News,  1897,  76,  281—282).— 
The  author  regards  the  term  "  selective  action"  as  inappropriate,  and 
points  out  that  in  the  treatment  of  ores  with  solutions  of  cyanide, 
the  cyanide  dissolves  the  free  metal,  which  is  generally  gold,  so  long  as 
free  oxygen  or  its  equivalent  is  present,  and  subsequently  any  remain- 
ing cyanide  attacks  the  compounds  of  the  base  metals ;  hence,  when 
comparatively  much  cyanide  and  little  oxygen  is  present,  as  in  strong 
cyanide  solutions,  much  base  metal  and  little  gold  is  dissolved,  but 
in  dilute  cyanide  solutions  the  conditions  are  reversed,  and  so  also  is  the 
result,  so  that  much  gold  and  but  little  base  metal  pass  into  solution. 
Referring  to  the  term  "  cyanicides,"  the  author  regards  it  only  as 
applicable  to  substances  that  decompose  cyanides,  and  not  to  substances 
that  simply  render  them  passive  ;  iron,  for  instance,  as  ferric  sulphate, 
destroys  cyanides,  but  in  the  form  of  potassium  ferrocyanide  is 
stated  to  dissolve  gold  in  the  presence  of  oxygen  in  accordance  with  the 
reaction  6Au  -f-  2  K.FeCys  -I-  20.  -t-  H.O  =  6 AuKCyg  +  2KH0  +  Yq^O^ 

D.  A".  L. 

Preparation  of  Ammonium  and  Potassium  Platinobromides. 
By  Georges  M^ker  {Compt.  rend.,  1897, 125, 1029— 1032).— Platinum, 
even  when  finely  divided,  is  not  attacked  by  fused  ammonium  sulphate, 
nor  appreciably  by  alkali  bromides,  between  260  and  350°.  On  the  other 
hand,  the  metal  is  rapidly  attacked  by  a  mixture  of  ammonium  sulphate 
with  ammonium  bromide  or  potassium  bromide,  with  formation  of  red 
ammonium  platinobromide,  which  is  readily  separated  because  it  is  in- 
soluble in  ammonium  salts.  It  crystallises  from  a  hot  solution  in  cubo- 
octahedra  with  the  octahedral  faces  highly  developed,  but  when  deposited 
from  a  cold  solution  the  cubic  faces  are  by  far  the  more  prominent. 

With  ammonium  chloride  in  place  of  bromide,  the  results  are  in- 
definite and  unsatisfactory  ;  with  ammonium  or  potassium  iodide,  iodine 
is  liberated.  Potassium  sulphate  and  bromide  attack  platinum  in  a 
similar  way,  but  the  yield  is  bad  ;  and  this  is  true  also  of  mixtures  of 
the  sulphate  and  chloride.  Ammonium  sulphate  decomposes  potassium 
platinobromide  and  converts  it  into  the  potassium  salt.         C.  H.  B. 

Additive  Compounds  of  Potassium  Platonitrite.  By  Arturo 
MiOLATi  {Real.  Accad.  Line,  1896,  [v],  5,  ii,  355 — 360). — Potassium 
platonitrite  slowly  combines  with  dry,  liquid  nitric  peroxide,  yielding  a 
green,  additive  compound  of  the  composition  K2Pt(N02)4,N2^4  j  *^® 
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presence  of  a  trace  of  water,  and,  therefore,  of  nitrous  acid,  causes  the 
combination  to  occur  very  rapidly.  The  additive  product  is  stable  in  a 
vacuum  over  calcium  chloride,  but  not  over  sulphuric  acid.  At  150°,  it 
yields  a  red  compound,  which  gives  a  colourless  solution  in  water,  but 
is  again  obtained  red  on  evaporation  ;  the  red  coni[H)utid  is  perhaps 
identical  with  V^ze's  product,  obtained  from  the  platonitrite  and  sul- 
phuric acid.  The  green  substance  reacts  violently  with  water,  yielding 
the  white  hydrate  of  potassium  platonitrite ;  the  reaction  with  am- 
monium hydrate  is  more  violent,  and  yields  platososemidiammine  nitrite, 
Pt(NH3)2(N02V 

A  green  substance  of  the  composition  K2Pt(N02)4,HCl  is  obtained  by 
treating  potassium  platonitrite  with  cooled  concentrated  hydrochloric 
acid;  on  heating  at  150°,  it  turns  red,  and  on  dissolving  in  a  little 
water  and  evaporating,  potassium  monochloroplatonitrite  is  obtained. 

W.  J.  P. 


Mineralogical   Chemistry. 


Antimony  in  Bolivian  Tin  Ores  :  Volumetric  Estimation  of 
Antimony.  By  Ferdinand  Gautikr  (Actes  Soc.  Set.  Chili,  1897,  7, 
74 — 76). — It  is  argued  that  the  antimony  associated  with  cassiterite 
in  Bolivia  must  be  present  as  antimonic  acid  and  not  as  sulphide  [this 
view  is,  however,  quite  incorrect  (compare  this  vol.,  ii,  1 21  )J.  Antimony 
is  estimated  volumetrically  by  oxidising  with  potassium  permanganate, 
and  then  estimating,  with  sodium  thiosulphate,  the  iodine  which  is 
liberated  (in  an  acid  solution)  according  to  the  equation  SbCl5  4-5KI  = 
Ij  +  Sblg-i-SKCL  L.  J.  S. 

Cohenite  in  the  Telluric  Nickel-iron  of  Niakornak,  Green- 
land. By  Emil  W.  Cohen  {Afeddelelser  om  Gronland,  1897,  15, 
293—330). — An  iron  carbide,  FegC,  has  been  described,  and  named 
chalypite,  from  the  telluric  iron  of  Niakornak,  near  Jakobshavn  in 
north  Greenland,  but  since  cohenite,  ¥e^C,  has  recently  been  deter- 
mined in  the  very  similar  iron  of  Ovifak  (this  vol.,  ii,  83),  it  seemed 
probable  that  chalypite  would  probably  be  identical  with  cohenite. 

This  iron  carbide  was  isolated  from  50*2847  grams  of  iron  by  the 
action  of  dilute  hydrochloric  acid;  the  nickel-iron  dissolved  more 
quickly  than  meteoric  irons ;  and  there  was  a  strong  smell  of  hydro- 
carbons, but  not  of  hydrogen  sulphide.  The  material  thus  isolated 
(52-18  per  cent.)  consists  of  greyish- black,  crystalline  aggregates  with 
good  cleavage ;  analysis  gave  the  results  under  I,  agreeing  with 
(Fe,Ni,Co):C  =  3084  :  1.  The  portion  soluble  in  the  dilute  hydro- 
chloric acid  (46 -53)  gave  analysis  II,  representing  approximately  the 
composition  of  the  nickel-iron.  The  insoluble  residue  contained  carbon 
(0"06  per  cent.)  with  comparatively  much  copper  sulphide,  together 
with  silicate  grains,  rust,  &c.  (1*23  per  cent.).  The  bulk  analysis  of 
the  iron  gave  III ;  previous  analyses  show  variations  from  this. 
(Anal.  I— III  by  0.  Sjostrom). 
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Fe  Ni.  Co.  Cu.        C.           P.  S.  Residue.     Total.  Sp.  gr. 

I.  91-60  1-25  0-37  —  6-44  0-07  —    trace     99-73  7-5124 

11.  97-03  2-09  0-71  0-02     —  0-11  004     —     100-00        — 

III.  93-64  2-00  0-48  0-07  3-72  0-19  1-13     —     101-23  7-2704 

Fresh  fractures  of  the  iron  show  a  granular  structure ;  on  etched 
surfaces,  the  resisting  cohenite  is  seen  as  bright,  irregular  patches,  and 
Widmanstatten  figures  were  not  observed.  Iron  sulphide  was  not 
seen,  but  its  presence  is  shown  by  the  analyses.  The  great  hardness 
of  the  iron  is  due  to  the  large  amount  of  cohenite  present.  Embedded 
in  the  rust  of  the  iron  was  a  small  fragment  of  ophitic  diabase,  which 
is  quite  different  from  the  Ovifak  basalt.  L.  J.  S. 

Calcite  -with  Organic  Colouring  Matter.  By  Johannes 
Fromme  {Jahresher.  Ver.  Naturwiss.  Braunschweig,  1897,  10,  104 — 113). 
— The  nature  of  the  colouring  matter  of  allochromatic  minerals,  for 
example,  quartz,  calcite,  fluorite,  &c.,  is  often  difficult  to  determine,  and 
in  many  cases  is  not  known.  The  author  has  examined  translucent 
calcite  of  a  chestnut-brown  colour  from  veins  in  weathered  gabbro  in 
Radauthal,  near  Harzburg,  in  the  Harz.  The  material  is  crystalline, 
and  partly  in  well  developed,  acute  rhombohedra  (  — 4R).  Iron  and 
manganese  are  absent.  When  heated  in  a  closed  tube,  the  mineral 
emits  a  penetrating  odour  and  gives  off  some  water  ;  when  ignited,  it 
yields  a  pure  white  lime,  and  from  the  weight  of  this  is  calculated 
99*15  per  cent,  of  CaCO^,  leaving  0*85  per  cent,  for  other  volatile 
constituents.  That  organic  matter  is  present  is  also  shown  by  the 
reduction  of  potassium  permanganate.  The  colouring  matter  is  not 
extracted  from  the  powdered  mineral  by  water,  ammonia,  alcohol, 
ether,  benzene,  &c.  The  calcite  is  completely  dissolved  in  hydrochloric 
acid,  with  emission  of  an  asphalt-like  smell,  frothing,  and  separation 
of  brown  flocks  ;  the  filtrate  is  clear  and  of  a  wine-yellow  colour. 

The  brown,  flocculent  material  agrees  in  all  its  characters  with 
Berzelius'  apocrenic  acid.  When  dry,  it  is  blackish-brown  and  earthy  ; 
it  has  an  astringent  taste,  and  is  slightly  acid  to  litmus.  It  is  only 
slightly  soluble  in  water,  giving  a  yellow  solution,  but  it  is  easily 
soluble  in  alcohol  and  alkalis.  From  the  ammonia  solution,  lime 
water  precipitates  the  calcium  salt  as  dark  brown  flocks.  Nitrogen  is 
absent,  and  in  this  it  differs  from  humic  and  other  acids.  By  dis- 
solving a  large  quantity  of  calcite,  0-2310  per  cent,  of  apocrenic  acid 
was  obtained.  The  colouring  matter  in  the  yellow  hydrochloric  acid 
solution  of  the  calcite  was  separated  by  dialysis,  and  on  evaporating, 
another  acid  was  obtained  in  the  form  of  brownish-black  flocks ;  this 
is  only  sparingly  soluble  in  water  and  alcohol,  but  readily  in  hydro- 
chloric acid  and  alkalis.  It  is  present  in  the  calcite  to  the  extent  of 
0-0135  per  cent. 

Since  these  substances  cannot  be  extracted  from  the  calcite  by 
reagents,  they  must  exist  in  combination.  From  a  solution  of 
calcium  hydrogen  carbonate  containing  an  ammonia  solution  of 
apocrenic  acid,  artificial  crystals  of  calcite  were  obtained  ;  these  are 
acute  rhombohedra  of  a  brownish-yellow  colour,  exactly  like  the 
natural  mineral.  L.  J.  S. 

VOL.   LXXIV.   ii.  18 
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[Dolomite  from  the  Transvaal.]  By  Frederick  H.  Hatch 
{Qtiarl.  Journ.  (J«ol.  Hoc,  1898,54,  73 — 99). — In  a  paper  on  the  geology 
of  the  Witwatersrand  and  other  dintricts  in  the  .Southern  Transviial, 
the  following  analysis,  by  G.  T.  Prior,  is  given  of  cry.stalline  dolomite. 

CaO.  MkO.  FtO.        MiiO.         SiO^      CO,+  H,0.      Total.         Sp.  Rf. 

29-61        1971        1-35       MS       0-94        46-69        9948        2-88. 

This  corresponds  with  CaCO,,  52  87  ;  MgCO.,,  41-39  ,  FoCO,,.  217; 
MnC03,  1-99  per  cent.  Another  specimen  was  found  to  contain  2-81 
per  cent,  of  silica,  and  every  variation  appears  to  exist  between  dolo- 
mite and  chert.  In  the  weathered  rock,  the  siliceous  ribs  stand  in 
relief,  giving  the  surface  a  wrinkled  appearance,  hence  the  name 
"  elephant  rock  "  ;  the  weathered  surfaces  are  brown,  owing  to  the 
separation  of  the  manganese  as  wad.  L.  J.  S. 

Datolite  from  Radauthal.  By  Johannes  Fromme  {Jahresber.  Ver. 
Nalurwtst.  Braunachioeig,  1897,  10,  170 — 174). — Veins  of  datolite 
occur  in  the  gabbro  of  Radauthal,  near  Harzburg,  in  the  Harz  ;  it  is 
massive  with  agranular  structure,  and  is  white,  often  with  a  greenish 
tinge.     The  mean  of  two  analyses  by  Schwikkard  is 

A  1,0a  '^^ 
SiO,.  B,0,.       traces  of  Fe.      CaO.        H,0.  ToUL  Sp.  gr. 

37-65       [20-36]         118        3491       590        10000        2951 

When  the  aluminium  is  taken  as  replacing  boron,  this  agrees  clo.«;ely 
with  the  usual  formula,  HCaBSiOj  ;  the  existence  of  the  isomorphous 
molecule,  HCaAlSiOj,  corresponding  with  euclase,  HBeAlSiOj,  is 
therefore  assumed.     Full  details  of  the  method  of  analysis  are  given. 

L.  J.  S. 

Quartz-barytes  Rock  from  Salem,  Madras.  By  Thomas  H. 
Holland  {Records  Geol.  Survey  India,  1897,  30,  236 — 242). — This 
rock  forms  a  network  of  veins,  from  mere  strings  to  several  feet  across, 
in  the  pyroxenic  and  other  gneisses  near  Alangayam  in  the  Tirupatur 
taluk,  Salem  district,  Madras  Presidency.  The  average  sp.  gr.  of  the 
rock  is  3-005,  from  which  is  calculated  69 "2  per  cent,  of  quartz,  and 
30-8  of  barytes  ;  small  amounts  of  galena,  pyrites,  ilmeuite,  haematite, 
and  limonite  are  also  present.  The  quartz  is  white  to  grey,  and  forms 
an  aggregate  of  interlocking  crystals.  The  grey  to  pink  barytes 
individuals  are  2 — 3  inches  across,  and  are  sometimes  bounded  by 
crystal  faces  ;  analysis  of  crystals  gave 

Loss  on 
BaS04.       CaSOi.  FeOs.AljOg.    SiOj.    ignition.   Moisture.      Total.         Sp.  gr. 
94-15       4-01        0-93        0-63       026        004       100-02       4-30 

The  low  sp.  gr.  is  due  to  the  partial  replacement  of  barium  by 
calcium.  This  rock,  which  has  the  appearance  of  a  pegmatite,  is  pre- 
sumably of  igneous  origin  ;  from  the  magma,  the  barytes  has  crystal- 
lised, as  a  rule,  before  the  quartz.  Such  a  mode  of  occurrence  of 
barytes  is  unique.  L.  J.  S. 

[Hornblende  from  Ivrea,  Piedmont.]  By  Frank  E.  van  Horn 
{Tsch.  Min.  Mitth.,  1897,  17,  409— 414).— In  a  petrographical  paper 
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(pp.  391 — 4^0)  on  the  norite  and  related  rocks  from  the  neighbourhood 
of  Ivrea  in  Piedmont,  the  following  analysis  (I)  of  hornblende  is 
given.  This  was  isolated  from  a  hornblende-gabbro,  from  Pavone, 
containing  plagioclase  (near  bytownite),  33 ;  hornblende,  27  ;  diallage, 
20  ;  hypersthene,  5  ;  magnetite,  10,  and  green  spinel,  5  per  cent.  ;  the 
bulk  analysis  of  the  rock  is  given  under  II,  also  trace  of  P2O5 ; 
sp.  gr.  =  3*18.  The  brown  hornblende  has  a  cleavage  angle  of  124°  18', 
and  an  extinction  angle  on  6(010)  of  15°;  sp.  gr.  =  3'22.  The  results 
of  the  analysis  (I)  agree  approximately  with  the  orthosilicate  formula, 
R'2R"4li"'2Si40jg  ;  the  miaeral,  therefore,  resembles  the  syntagmatite 
of  Vesuvius  and  Jan  Mayen. 

SiO„.  TiOj.  AI2O3.  Fe..03.  FeO.  MuO.  MgO.  CaO.  Na,0.  K.,0.  H,0.  Total. 
I.  39-58  trace  14-91  4-01  10-67  trace  13-06  11-76  2-87  0-62  2-79  100-27 
II.     39-84     0-08     19-71     7-73      8-89     trace       7-33     13-52     1-59     0-53     0-86     10008 

L.  J.  S. 

Phosphatic  Chert.  By  J.  H.  Kastle,  Jos.  C.  W.  Frazer,  and 
Geo.  Sullivan  (Amer.  Chem.  J.,  1898,  20,  153— 159).— The  authors 
give  analyses  of  thiriy-nine  samples  of  chert  of  the  Lower  Hudson 
formation,  which  are  remarkable  for  the  large  percentage  of  phosphoric 
acid  they  contain.  The  average  of  the  analyses  is  1-684  per  cent. 
P2O,.,  their  range  being  from  0-179  to  3-5  per  cent.  P2O5.  It  thus 
appears  that  the  chert  contains  from  four  to  five  times  as  much 
phosphoric  acid  as  either  tbe  soil  or  limestone  rock  in  the  same  locality. 

W.  A.  D. 

Talcose-schist   from  Canton   Valais.     By  Thomas  G.  Bonney 

(Geol.  Mag.y  1897,  N.S.,  [iv],4,  110— 116).~In  the  schists  near  Zinal 
in  the  Yal  d' Anniviers,  Switzerland,  is  a  soft  "  ovenstone  "  which  is 
used  for  constructing  stoves.  The  dominant  tint  of  this  stone  is  lead- 
grey,  inclining  to  a  dull  lavender,  and  the  structure  is  fissile,  with 
greenish-white  seams.  From  a  microscopical  examination,  the  minerals 
present  seem  to  be  talc  and  chlorite,  with  grains  of  magnetite  and 
pyrites.  Analysis  of  the  rock  by  Miss  E.  Aston  shows  that  it  might 
consist  of  talc,  tremolite,  and  a  chlorite,  in  approximately  equal 
amounts. 


SiOg. 

AI2O3. 

Fe^Og. 

FeO. 

CaO. 

MgO. 

NiO. 

CO.,. 

H2O. 

Moisture. 

Total. 

44-94 

5-47 

1-75 

3-47 

8-76 

25-57 

2-90 

1-22 

5-40 

0-35 

99-83 

Also  traces  of  CrgOg,  MnO,  and  CuO  ;  sp.  gr.  =  2-90.  Other  specimens 
contained  0*5  and  0-25  per  cent,  of  NiO;  the  water  and  carbonic 
anhydride  also  vary.  The  nickel  seems  to  be  present  in  this  rock,  as 
well  as  in  various  Alpine  serpentines,  as  a  silicate,  possibly  noumeite, 
and  not  as  awaruite  (Abstr.,  1896,  ii,  611). 

The  examination  of  this  rock  confirms  the  view  that  a  talcose-schist 
may  be  only  a  further  stage  in  the  alteration  of  a  much  crushed 
serpentine,  or  the  third  remove,  at  least,  from  a  peridotite. 

L.  J.  S. 

Rocks  [and  Felspar]  from  the  Volcano  Osorne,  Chili.  By 
Willy  Bruhns  {Ber.  naturforsch.  Ges.  Freiburg  i.  B.,  1897,  10, 
201 — 214). — A  description  is  given  of  a  collection  of  rocks,  comprising 

18—2 


236  ABSTRACTS   OF   CHEMICAL   PAPERS. 

mainly  felspar-basalts  poor  in  olivine,  from  the  volcano  of  Osorne,  in 
south  Chili.  Porphyritic  crystals  of  felspar  from  one  of  these  rocks 
gave  analysis  I,  corresponding  with  a  bytownite,  Ah^An^.  The  angle 
of  optical  extinction  on  the  basal  plane  is  20°;  sp.  gr.  =  2731.  The 
crystals  are  often  rich  in  zonally  arranged  enclosures,  but  for  the 
analysis  all  impure  material  could  be  separated  by  the  electromagnet. 
The  bulk  analysis  of  the  rock  is  given  under  II ;  felspar,  augite, 
magnetite,  and  brown  glass  are  present. 

SiO,.     AljO,.      Fe,0^        FcO.       ChO.       MgO.        K,0.       Na,0.      Total. 
I.  48-52   32-01      0-63         —      16-41    trace       —        2  76     100  33 
II.  64-58   23-21      533       244     11-37     0-76        —        2-69     10038 

L.  J.  S. 

Olivinite  and  Picrotitanite  from  Magnolia  District.  By 
Milton  C.  Whitaker  {Proc.  Colorado  Set.  Soc,  1898,  Feb.  5,  14  pp.). 
— The  granite  of  the  Magnolia  district  in  Boulder  Co.,  Colorado,  is 
intersected  by  a  dyke  of  igneous  rock  ;  the  dark  grey  to  purplish  rock 
of  this  dyke  contains  serpentinous  nodules,  enclosing  some  olivine, 
magnetite,  picroilmenite,  garnet,  calcite,  chlorite,  biotite,  muscovite, 
and  a  zeolite.  Analysis  of  material  freed  from  garnet  and  picro- 
ilmenite gave  the  results  under  I ;  sp.  gr.  =  2-73.  It  is  probably  an 
altered  olivine  rock. 

SiO^  TiOy  P,0,.  CO^  Al,0,.  Fe,0,.  FeO.    C»0.    MgO.  K,0.  Na,0.  11,0.  Total. 

1.2207     0-84  0-60  8-77  11-86    4-67     8-36  10-48    25-39  3-64    3-29    561100  07 

II.   0-53  51-92     —      —      ~     12-82  2870     —      1205    —       —      049  101-51 

The  picroihuenite  occurs  in  this  rock  as  black,  lustrous  grains  and 
nodules  ;  sp.  gr.  =  4-44.  The  mean  of  two  analyses  by  different 
methods  is  given  under  II ;  the  ferrous  oxide  is  possibly  too  low. 
This  gives  MgO,FeO,2Ti02,  that  is,  an  ilmenite  rich  in  magnesia 
(compare  this  vol.,  ii,  122).  L.  J.  S. 

Chemical  Evidence  for  the  Existence  of  Organisms  in  the 
Oldest  Rocks.  By  Charles  Callaway  {Vroc.  Liverjwol  Geol.  Soc, 
1897,  8,  98 — 103). — Since  limestones,  graphite,  apatite,  iron  ores,  and 
even  metallic  sulphides  may  in  some  cases  have  been  formed  by  organic 
agencies,  it  has  sometimes  been  assumed  that  the  presence  of  these  in 
association  with  gneiss  is  evidence  of  the  existence  of  organic  remains 
in  the  oldest  rocks.  It  is  here  pointed  out  that  this  reasoning  is  not 
sound,  since  these  minerals  can  also  be  of  igneous  or  of  metamorphic 
origin.  L.  J.  S. 

Spectrographic  Analysis  of  Meteorites.  By  W.  Noel  Hartley 
and  Hugh  Bamage  {Sci.  Proc.  Roy.  Dublin  Soc,  1898,  N.S.  8, 
703 — 710). — The  authors,  who  have  previously  made  spectroscopic 
examinations  of  iron  ores  (Trans.,  1897,  533),  have  now  extended  their 
observations  to  meteorites;  irons,  siderolites,  and  stones  of  13  falls 
being  examined.  Lines  of  the  following  elements  are  identified,  and 
measurements  between  wave-lengths  6000  and  3200  are  given : 
calcium,  iron,  nickel,  cobalt,  chromium,  gallium,  lead,  manganese, 
silver,  copper,  sodium,  potassium,  rubidium,  and  magnesium.  The  pro- 
portions  of   these  vary  to  some  extent  in  the  different  meteorites. 
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Copper,  lead,  and  silver  are  common  constituents,  as  is  also  the  case  in 
iron  ores  and  manufactured  irons.  Gallium  is  present  in  all  the  irons 
but  not  in  all  the  stones  examined.  Chromium  and  traces  of  manga- 
nese are  present  in  the  stones,  but  as  a  rule  not  in  the  irons.  Meteoric 
iron  differs  from  telluric  iron  in  containing  nickel  and  cobalt  in  con- 
siderable amount,  whilst  manganese  is  only  present  in  traces. 

The  olivine  from  an  Atacama  siderolite  was  found  to  contain  sodium, 
potassium,  magnesium,  calcium,  iron,  nickel,  chromium,  copper,  silver, 
lead,  and  traces  of  strontium  and  manganese.  L.  J.  S. 

Water  of  the  "Marzis"  Spring  near  Geneva.     By  C.  Eust 

(Arch.  Sci.  phys.  nat.,  1898,  [iv],  5,  162—165). — Clear,  colourless 
water  from  the  "  Marzis  "  spring,  at  Plongeon,  near  Geneva,  gave  the 
following  results  on  analysis  :  KgO,  0-00583  ;  Na20,  0-00879  ;  HN3, 
traces  ;  MgO,  0-02638  ;  CaO,  0-18310  ;  A1203 -|- FcgOg,  0-00103  ;  MnO, 
traces;  SO3,  0-03376;  PgOj,  0-00019;  N2O5,  traces;  CI,  0-00939; 
total  CO2,  0-33685;  Si02,  001308;  N,  0-01327;  0,0-00658;  total, 
0-63825,  in  grams  per  1000  c.c.  ;  sp.  gr.,  1-000223  ;  temperature,  9-15°. 
This  forms  a  good  table  water,  and  closely  resembles  the  medical 
water  of  the  Cachat  spring  at  Evian.  L.  J.  S. 

Comparative  Examination  of  the  Montecatini  Chlorinated 
Waters.  By  Luigi  Luoiani,  Uberto  Dutto,  and  D.  Lo  Monaco 
{Rend.  Accad.  Lincei,  1896,  [v],  5,  ii,  81—93.     See  this  vol.,  ii,  244). 
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Peptic  Digestion.  By  Wilhelm  Croner  (Virchow's  Archiv.,  1897, 
150,  260 — '271). — A  number  of  experiments  are  recorded,  the  object 
of  which  is  to  discover  the  relationship  between  the  amount  of  pepsin 
and  hydrochloric  acid  which  will  produce  the  most  efficient  digestion 
of  albumin.  The  amount  of  pepsin  should  be  over  0-1  per  cent.,  and 
of  hydrochloric  acid  between  O'OS  and  O'l  per  cent.  W.  D.  H. 

Influence  of  Alcohol  on  Digestion.  By  Russell  H.  Chittenden, 
Lafayette  B.  Mendel,  and  Holmes  C.  Jackson  (Amer.  J.  Physiol, 
1898,  1,  164 — 209). — On  the  introduction  of  alcohol  or  alcoholic 
beverages  into  the  mouth  in  dogs  and  men,  the  flow  of  saliva  is  transi- 
torily increased ;  and  on  its  introduction  into  the  stomach,  the 
gastric  secretion  is  increased  in  quantity,  acidity,  and  proteolytic 
activity.  Alcoholic  drinks  retard  the  activity  of  digestive  fluids, 
but  in  the  living  animal  this  is  counterbalanced  by  the  increased 
secretion  of  the  juices  mentioned,  as  well  as  by  the  rapid  absorption 
of  the  alcohol  given  ;  experiments  with  test  meals,  with  and  without 
alcohol,  gave  practically  the  same  results.  There  is  little  or  no  direct 
influence  on  pancreatic  or  intestinal  juices.  W.  D.  H. 
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Inversion  of  Cane-sugar  in  the  Stomach.  By  S.  J.  J^'erkis 
and  Graham  Lusk  {Amer.  J.  Physiol,  1898,  1,  277— 281).— The 
inversion  of  cane  sugar  that  occurs  in  the  stomach  is  very  consider- 
able, and  is  due  to  the  hydrochloric  acid  present.  Thus,  in  the  stomach 
of  a  living  rabbit,  90  per  cent,  was  inverted  in  six  hours  and  a  half ; 
this  is  even  greater  than  the  inversion  that  occurred  in  a  beaker, 
using  0*2  to  03  per  cent,  hydrochloric  acid,  and  is  probably  due  to  the 
continual  movement  of  the  gastric  contents.  W.  D.  H. 

Influence  of  Borax  and  Boric  Acid  on  Nutrition.  By  Russell 
H.  Chittenden  and  William  J.  Giks  {Amer.  J.  Physid.,  1898,  1, 
1 — 39). — Doses  of  borax  up  to  5  grams,  even  when  continued  for 
some  time,  have  no  effect  on  the  nutritional  changes  of  the  body. 
Larger  doses  (5  to  10  grams  daily)  increase  proteid  metabolism,  and 
larger  amounts  of  nitrogen,  sulphuric  acid,  and  phosphoric  acid  are 
excreted  in  the  urine. 

Boric  acid  up  to  3  grams  daily  has  no  effect.  In  larger  doses,  borax 
retards  the  assimilation  of  proteid  and  fatty  food,  whilst  with  very 
large  doses  there  is  a  diarrhoeic  tendency. 

Borax  decreases  the  volume  of  the  urine,  and,  passing  as  sucli  into 
this  excretion,  raises  its  specific  gravity  and  renders  it  alkaline.  Both 
borax  and  boric  acid  are  rapidly  eliminated,  and  so  no  cumulative 
action  can  result  from  their  daily  use.  They  have  no  influence  on 
putrefaction  in  the  intestine.  W.  D.  H. 

Metabolism  dvuing  Inanition.  By  Johan  E.  Johansson,  E. 
Landeroren,  Klas  Sondi!:n,  and  Robert  A.  A.  Tigerstedt  {Chem. 
Centr.,  1897,  i,  180—181  ;  from  Sktmd.  Arch.  f.  Physiol. ,1,  29).— The 
experiments  made  on  a  man  lasted  nine  days,  five  of  which  were 
hunger-days.  The  intake  and  output,  including  those  in  the  lungs, 
were  estimated.  The  average  loss  of  weight  per  diem  during  hunger 
was  1-48  per  cent.  (Cetti,  154,  Succi,  083).  W,  D.  H. 

Metabolism  in  Fatty  Degeneration.  By  Graham  Lusk  {Proc. 
Amer.  Physiol.  Soc,  1898,  5 — 6 ;  Amer.  J.  Physiol.,  1). — The  proteid 
molecule  may  yield  60  per  cent,  of  dextrose  in  metabolism.  Hence 
the  large  yield  of  sugar  produced  by  phloridzin  in  starving  animals. 
Experiments  on  dogs  in  which  acute  fatty  degeneration  had  been 
produced  by  phosphorus  poisoning,  show  that  no  sugar  is  present, 
and  on  giving  phloridzin  no  excess  of  sugar  is  eliminated  ;  either, 
then,  the  sugar  is  burnt  as  soon  as  it  is  formed,  or  it  is  converted  into 
another  substance.  The  former  alternative  is  improbable  on  account 
of  the  high  proteid  metabolism,  for  its  oxidation  would  reduce  proteid 
metabolism  ;  it  is  therefore  probable  that  the  sugar  is  converted  into 
another  substance,  namely,  the  fat  which  appears  within  the  cells  of 
the  body.  W.  D.  H. 

The  Role  of  Sugar  in  Animal  Metabolism.  By  Nathan 
ZuNTZ  (Chem.  Centr.,  1897,  i,  248  ;  from  Du  Bois  Reymond's  Archiv., 
1896,  538). — The  paper  combats  the  view  advanced  by  Seegen  and 
Chauveau,  that  sugar  is  the  chief  source  of  muscular  energy.  Fat, 
and  a  portion  of  the  proteid,  acts  similarly.  There  is  no  evidence 
that  the  fat  is  transformed  into  carbohydrate  before  it  is  capable  of 
utilisation  in  this  way.  W.  I).  H. 
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Muscular  Work  and  Glycogen.  By  Josef  Seegen  {Ghem. 
Centr.,  1897,  i,  247  ;  from  Du  Bois  Reymond: s  Archiv.,  1896,  383,  407  ; 
511 — 523).— A  further  contribution  to  a  much  debated  subject.  Ex- 
periments on  dogs  show  that  with  muscular  work  the  muscular 
glycogen  diminishes,  but  only  sufficiently  so  to  account  for  from 
3  to  11  per  cent,  of  the  work  done.  Sugar  is  regarded  as  the  mam 
source  of  energy,  and  this  view  is  not  regarded  as  antagonistic  to 
Pfluger's.  W.  D.  H. 

The  Sugar-yielding  Substances  of  the  Body.  By  Ferdinand 
Blumenthal  (C/iew.  Centr.,  1897,  i,  938;  irom  Berlin.  klin.WocL,  34:, 
245— 248).— The  artificial  production  of  sugar  from  albumin  is  stated 
to  be  probable,  but  not  proved.  Various  nucleo-proteids,  however, 
yield  pentose.  W.  D.  M. 

Hepatic  Glycogenesis,  By  Frederick  W.  Pavy  {J.  Physiol, 
1898,  22,  391— 400).— A  further  contribution  to  the  discussion  which 
has  arisen  between  the  author  and  D.  Noel  Paton.  The  evidence,  both 
a  p'iori  and  experimental,  is  regarded  as  being  in  favour  of  the  ferment 
theory  of  the  post-mortem  change  of  glycogen  into  sugar,  and  against 
that  advanced  by  Paton  that  the  change  is  a  '  vital '  one  due  to  an 
exaggeration  of  the  katabolic  side  of  metabolism.  W.  D.  H. 

Papain-proteolysis.  By  Russell  H.  Chittenden,  Lafayette  B. 
Mendel,  and  H.  E.  McDermott  {Amer.  J.  Physiol,  1898, 1,  255—276). 
—Certain  recent  writers  have  stated  that  papain  digestion  does  not  yield 
true  peptone,  but  the  present  experiments  show  that,  although  different 
preparations  of  papain  vary  in  activity,  the  majority  are  energetic,  and 
produce,  as  Martin  showed,  large  quantities  of  proteose,  especially 
deuteroproteose,  and  relatively  a  very  large  amount  of  true  peptone. 
When  injected  into  the  circulation,  these  substances  produce  the  usual 
physiological  effects  on  blood-pressure,  coagulability  of  the  blood,  and 
urinary  secretion.  When  the  deuteroproteose  is  injected,  it  appears 
if  the  kidneys  are  active,  in  the  urine  partly  as  such,  partly  as  true 
peptone.     This  confirms  a  previous  observation  of  Neumeister's. 

Absorption  of  Iron  in  the  Intestine  in  its  Relation  to  Blood- 
formation.  By  M.  Oloetta  {Chevi.  Centr.,  1897,  i,  393—394  ;  from 
Arch.  exp.  Path.  Pharm.,38,  161— 174).— The  absorption  of  the  iron 
in  ferratin  natr.  sol,  in  loops  of  a  dog's  small  intestine  amounts  to 
from  19  to  23  per  cent.  The  amount  of  iron  in  the  liver  is  greater 
when  organic  compounds  of  iron  are  given ;  it  is  considered  probable 
that  inorganic  compounds  must  be  first  converted  into  iron  albuminate 
before  absorption  is  possible.  No  increase  in  the  haemoglobin  of  the 
blood  was  found.  W-  ■•-'•  ■"• 

Origin  and  Properties  of  Lymph.  By  Leon  Asher  and  A.  G. 
Barbera  (^eif.  Biol,  1898,36,154— 239).— The  blood-vessels  normally 
absorb  a  part  of  the  tissue-juice.  The  lymph  carries  toxic  products  of 
metabolism,  which,  however,  are  capable  of  change,  and  thus  of  future 
use  to  the  organism  ;  lymph  is  not  qualitatively  the  same  as  blood 
plasma,  but  is  largely  a  product  of  the  work  of  the  organs,  and  when 
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iujected  into  the  blood  stream  it  produces  certain  characteristic  effects. 
In  the  salivary  glands,  when  secretion  occurs,  there  is  not  only  a  change 
in  the  blood-vessels,  but  the  flow  of  lymph  is  increased.  Increased 
work  of  the  thyroid  increases  the  lymph  flow  from  that  organ.  On 
pure  proteid  diet,  the  flow  of  lymph  in  the  thoracic  duct  is  increased ; 
the  increase  here  was  parallel  with  the  increase  of  nitrogen  in  the 
urine,  tliat  is,  with  the  work  of  absorption. 

Intravenous  injection  of  crystalloid  substances  (like  sugar)  is  only 
followed  by  increase  of  the  lymph  stream  if  there  is  simultaneously  an 
increase  in  glandular  activity.  Intravenous  injection  of  peptone 
causes  an  increase  of  the  lymph  formation  by  the  liver,  as  StHrling 
showed  ;  but  there  is  at  the  same  time  an  enormous  (eight-fold) 
increase  in  the  flow  of  bile.  The  secretion  hypothesis  of  lymph 
formation  thus  receives  strong  confirmation.  The  increase  of  the 
lymph  stream  which  occurs  when  the  vena  cava  inferior  is  blocked  is 
probably  also  due  to  increase  in  the  work  of  the  liver. 

A  distinction  must  be  drawn  between  "nutrition  fluid  "  and  lymph. 
The  fluids  of  the  serous  cavities,  synovia,  endolymph,  perilymph  and 
aqueous  humor  cannot  be  functionally  reckoned  as  lymph.  The 
"  nutrition  fluid  "  is  a  transudation  from  the  blood,  and  the  tissue 
cells  play  a  part  in  regulating  the  transudation.  By  the  work  of  the 
cells  of  the  organs,  kJatabolic  products  arise  which  alter  the  osmotic 
relationships  of  lymph  and  blood.  The  changes  which  the  blood 
stream  undergoes  during  the  physiological  work  of  the  organs  also 
take  a  share  in  determining  the  condition  of  the  lymph  stream. 

The  lymphatic  glands  have  the  power  of  altering  the  katabulic  pro- 
ducts brought  to  them  by  the  lymph  ;  these  products  form  the  normal 
stimulus  to  these  glands,  and  one  result  is  the  formation  of  leucocytes. 
The  leucocytes  undertake  the  change  in  the  katabolic  products,  so  that, 
finally,  the  lymph  once  more  resembles  blood-plasma ;  in  other  words, 
the  lymph  leaving  the  lymphatic  glands  on  its  way  to  the  blood  stream 
has  certain  differences  from  that  contained  in  the  different  lymphatic 
channels  to  these  glands.  W.  D.  H. 

Similarity  of  Structural  Changes  Produced  by  Want  of 
Oxygen  and  by  Certain  Poisons.  By  Sidney  P.  Budgett  {Amer.  J. 
Physiol.,  1898,  1,  210 — 214). — The  visible  changes  of  structure  shown 
by  certain  protozoa  {(unoeba,  paravioecium,  ic.)  when  deprived  of 
oxygen  are  described  and  figured  ;  these  may  be  exactly  reproduced 
by  the  action  of  certain  poisons,  such  as  potassium  cyanide.  This 
indicates  either  that  these  poisons  prevent  oxidation  or  that  lack  of 
oxygen  produces  toxic  substances.  Potassium  cyanide  reduces  the 
resistance  shown ^ by  j!>arawa5ciw7«  to  the  entrance  of  water,  and  leads 
to  the  taking  up  of  water  probably  by  hastening  molecular  break- 
down, and  so  increasing  the  osmotic  pressure  within  the  cell. 

W.  D.  H. 

Reduction  of  Arsenic  Acid  by  Juices  of  Organs.  By  B.  Bixz 
{Cfiem.Centr.,  1897,  i,  394;  from  Arch.  exp.  Path.  Pharm.,2Q,  259—265). 
— Arseuious  acid  in  a  weak  alkaline  solution  is  oxidised  to  arsenic 
acid  by  the  fresh  juice  of  the  small  intestine,  of  the  spleen,  and 
especially  of  the  liver.     The  present  research  is  directed  to  determine 
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whether  any  of  the  fluids  of  the  body  produce  the  opposite  efEect,  The 
blood  (of  ox  and  calf)  do  so  feebly,  rabbit's  liver  strongly.  After 
feeding  on  arsenic  acid,  small  quantities  of  arsenious  acid  are  found  in 
the  urine.  Fresh  rabbit's  urine  carries  out  the  reduction  very  feebly, 
muscular  tissue  not  at  all,  and  the  living  small  intestine  feebly. 

W.  D.  H. 

Salivary  Secretion.  By  D.  F.  F.  Grunbaum  {J.  Physiol.,  1898, 
22,  385 — 390). — Heidenhain  stated  that  the  percentage  of  salts  in 
saliva  varies  directly  as  the  rate  of  secretion ;  his  own  figures  show, 
however,  some  discrepancies.  In  the  present  research,  the  submaxillary 
gland  was  made  to  secrete  against  resistance;  under  these  circumstances, 
less  saliva  is  secreted  and  the  percentage  of  salts  in  it  increases.  Hence 
there  is  decrease  in  the  amount  of  work  done,  which  is  greater  than 
the  increase  of  work  in  consequence  of  external  r-esistance,  and  a  rise 
in  the  organic  substances  of  the  secx'etion.  W.  D.  H. 

Composition  of  Human  Saliva.  By  Russell  H.  Chittenden 
{Proc.  Amer.  Physiol.  Soc,  1898,  3 — 5  ;  Amer.  J.  Physiol.,  1). — Human 
saliva,  although  ordinarily  alkaline  to  litmus  or  lacmoid,  is  acid  to 
phenolphthalein.  The  alkalinity  is  therefore  due  to  alkali  phosphates, 
acid  phosphates  being  also  present.  The  average  numbers  show  an 
alkalinity  equal  to  0'14  per  cent,  of  sodium  carbonate,  and  an  acidity 
such  that  1  gram  of  saliva  requires  0  06  milligram  of  sodium  hydroxide 
to  neutralise  it.  Alkalinity,  acidity,  and  amylolylic  power  are  greater 
in  saliva  coming  from  glands  after  a  long  rest,  that  is,  collected  before 
breakfast,  than  in  that  secreted  an  hour  after  the  meal.  The  increased 
amylolytic  activity  is  not  due  to  the  salts,  but  to  an  increase  in  the 
organic  substances  (including  the  enzyme).  Alcoholic  drinks  increase 
the  amylolytic  activity  of  saliva.  W.  D.  H, 

Urine  of  Echidna  aculeata.  By  Richard  Neumeister  {Zeit. 
Biol.,  1898,  36,  77— 81).— The  urine  from  the  Echidna  was  collected 
from  the  cloaca  without  contamination  with  fseces.  The  animal  is 
wholly  carnivorous,  and,  contrary  to  expectation,  its  urine  was  found 
to  be  neutral  in  reaction.  This  animal  has  therefore  the  power,  which 
is  absent  in  the  higher  mammals,  of  being  able  to  completely  neutralise 
by  ammonia  the  acid  substances  which  originate  from  proteids.  The 
urine  contains  no  uric  acid,  and  no  alloxuric  bases.  Urea  accounts  for 
81*14  and  ammonia  for  6-98  per  cent,  of  the  nitrogen  in  the  urine ;  the 
remainder  of  the  nitrogen  is  in  some  substance  or  substances  not  yet 
identified. 

The  urine  of  the  bull  frog  and  of  the  crocodile,  which  were  likewise 
kept  on  flesh  diet,  is  also  neutral  or  faintly  alkaline.  The  same  is  true 
for  the  tortoise  (Miiller  and  Magnus),  but  no  details  as  to  food  are  given. 
In  a  starving  tortoise  (Marchand),  the  urine  was  faintly  acid.  Nebelthau 
found  the  urine  of  the  edible  frog  fed  on  worms  to  be  faintly  acid  or 
neutral.  W.  D.  H. 

Physiological  Action  of  Normal  Dinitriles.  By  Jean  F. 
Heymans  and  Paul  Masoin  {Chem.  Cenlr.,  1897,  i,  1240—1241 ;  from 
Arch.  Pharmacodynamie,  3,  Heft  1  and  2). — The  fatal  doses  of 
cyanogen,  and  of  the  dinitriles  of  malonic  acid,  of  succinic  acid,  and  of 


242  ABSTRACTS   OF   CHEMKAI-    PAPERS. 

pyrotartaric  acid  are  given  in  respect  to  frogs,  rabbits,  dogs,  and  pigeons. 
Speaking  generally,  the  dose  rises  with  the  molecular  weight.  Sodium 
thiosulpbate  is  stated  to  be  antagonistic  to  the  dinitriles. 

W.  D.  H. 

Physiological  Action  of  Choline,  Neurine,  and  allied  Sub- 
stances. By  Fredkrick  W.  Mott  and  William  D.  Halliburton 
{Proc.  Phfaiol.  Soc.,  1898,  34—35.  Compare  Abstr.,  1897,  ii,  222).— 
In  a  previous  communication,  it  was  shown  that  cerebro-spinal  fluid 
removed  from  cases  of  brain  atrophy  (particularly  from  cases  of  general 
paralysis  of  the  insane)  produces^a  fall  of  blood-pressure.  The  material 
in  the  fluid  that  produces  this  effect  is  not  proteid,  nor  is  it  of  inor- 
ganic nature,  but  is  precipitable  by  phosphotungstic  acid,  and  is  there- 
fore probably  alkaloidal.  Dilute  solutions  of  choline  hydrocliloride 
produce  the  same  effect  on  blood-pressure.  The  related  alkaloid  neurine 
produces  a  different  effect,  a  preliminary  fall  of  pressure  being  usually 
followed  by  a  marked  rise. 

The  pi^esent  research  shows  that  the  substance  in  the  cerebro-spinal 
fluid  which  produces  the  effect  is  choline,  characteristic  crystals  of  the 
platinochloride  having  been  prepared  from  the  fluid. 

The  fall  of  blood-pressure  which  occurs  is  only  partly  of  cardiac 
origin.  There  is  slowing  of  the  heart,  but  this  is  often  not  very 
marked,  and  as  tracings  with  Barnard's  cardiometer  showed,  is  accom- 
panied with  an  increased  output. 

The  main  cause  of  the  fall  is  vascular  dilatation.  This  was  investi- 
gated by  the  use  of  air-plethysmographs.  In  the  case  of  the  limbs, 
there  is  no  evidence  of  active  dilatation  ;  the  volume  of  the  limb  is,  in 
fact,  slightly  diminished  ;  this  appears  to  bo  secondary  to  the  general 
fall  of  arterial  pressure.  The  same  is  true  for  the  kidney  ;  the  lever  of 
the  kidney  oncometer  falls  with  the  blood-pressure.  In  the  case  of  the 
intestines,  however,  there  is  marked  vascular  dilatation.  (For  a  descrip- 
tion of  the  intestine  oncometer  used,  see  Edmunds,  J.  Physiol.,  1898, 
22,  380.) 

Although  the  principal  interest  in  this  work  centres  round  the  fact 
that  the  toxic  material  in  the  specimens  of  cerebro-spinal  fluid  in 
question  is  choline,  a  good  many  experiments  have  been  made  on 
neurine  as  well.  The  primary  fall  in  the  arterial  pressure  is  of  cardiac 
origin ;  the  slowing  of  the  heart  and  deepening  of  the  respiration  are 
very  marked  symptoms  ;  usually,  this  is  followed  by  a  rise  of  pressure, 
due  to  constriction  of  peripheral  vessels.  In  some  cases,  this  latter 
phase  is  absent,  and  the  heart  remains  permanently  slowed  and  the 
animal  may  die,  whilst  in  some  few  cases,  using  small  doses  (1  or  2  c.c. 
of  a  O'l  per  cent,  solution  of  the  hydrochloride),  there  is  only  the  second 
phase,  a  rise  of  pressure  with  peripheral  constriction  of  the  intestinal 
and  kidney  blood-vessels.  W.  D.  H. 

Physiological  Action  of  Derivatives  of  Cocaine.  By  Gaetano 
Vinci  {Chem.  Centr.,  1897,  i,  1217  ;  from  Du  Jiois  Reymond's  A  chiv., 
1897,  163 — 170). — It  has  previously  been  shown  that  eucaineacts  in  a 
manner  similar  to  cocaine  (this  vol.,  ii,  86).  The  .same  is  true  for 
methylic  4-benzoxy-l  :2 :2 :6-tetramethylpiperidine-4-carboxylateformed 
from  eucaine  by  the  substitution  of  a  methyl  group  for  hydrogen. 
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The  action  of  trans-benzoylmethylvinyldiacetone-alkamine  (4-benz- 
oxy-1  :  2  :  2  :  4-tetramethylpiperidine)  was  also  investigated.  Although 
this  is  a  local  anaesthetic,  it  causes  stimulation  and  hypersemia  at  the 
place  of  application,  produces  a  curare-like  action  on  motor  nerve-endings, 
and  in  large  doses  paralyses  the  vagus  nerve-endings  in  the  heart. 

W.  D.  H. 

Physiological  and  Therapeutic  Effects  of  Spermine.  By 
Alexandre  Pcehl  {Compt.  rend.,  1897,  125,  959 — 961). — Spermine, 
05Hj^N2,  occurs  in  almost  all  the  organs  of  the  body,  and  even  when 
present  in  small  quantities  accelerates  the  oxidation  of  organic  and 
inorganic  substances  in  the  same  manner  as  a  ferment  [Compt.  rend., 
1892  and  1893).  Many  observers  have  found  that  when  administered 
by  ingestion  or  subcutaneous  injection,  it  has  beneficial  effects  in  a  very 
wide  range  of  maladies.  These  effects  the  author  attributes  to  its 
power  of  restoring  or  increasing  intra-organic  oxidations,  facilitating 
the  elimination  of  waste  products  and  destroying  antitoxins  or  toxins 
of  microbic  origin.  He  finds  that,  when  it  is  administered,  the  ratio 
of  nitrogen  in  the  urea  to  the  total  nitrogen  is  restored  to  normal,  or 
in  other  words,  the  injurious  intermediate  nitrogenous  compounds  are 
reduced  in  quantity.  Direct  experiment  shows  that  the  leucomaines 
and  nitrogenous  extractive  substances  in  the  urine  diminish.  The 
ratio  of  urea  to  chlorides  also  diminishes,  notwithstanding  the  increase 
in  the  total  quantity  of  urea ;  the  ratio  of  uric  acid  to  phosphoric  acid 
is  slowly  restored  to  normal;  the  ratio_^of  total  phosphoric  acid  to 
neutral  phosphates  is  distinctly  reduced,  and  the  consequent  increase 
in  the  alkalinity  of  the  blood  is  favourable  to  oxidation.  On  the  other 
hand,  spermine  seems  to  have  no  influence  on  the  intestinal  fermenta- 
tions, and  the  ratio  of  total  sulphuric  acid  to  sulphonic  acids  is  not 
altered;  it  is  therefore  without  effect  on  intestinal  auto-intoxication. 

C.  H.  B. 

Chemical  and  Physiological  Studies  on  Phloridzin  and 
AUied  Compounds.  By  Max  Cremer  {Zeit.  Biol.,  1898,  36, 
115—127). — In  animals  in  which  phloridzin-diabetes  has  been  pro- 
duced, the  urine,  after  removal  of  the  sugar  by  fermentation,  is  la;vo- 
rotatory.  Moreover,  phloridzin  can  be  separated  as  such  from  the 
urine  ;  its  laevorotatory  action  was,  therefore,  attributed  to  phloridzin  ; 
but,  if  this  is  the  case,  the  quantity  of  phloridzin  in  the  urine  as  estimated 
by  the  polarimeter  is  greater  than  the  quantity  administered.  Phlor- 
idzin is,  therefore,  not  the  only  Isevorotatory  substance  in  the  urine, 
but  some  of  that  which  is  given  must  be  changed  into  another,  more 
strongly  Isevorotatoi-y  substance.  Thejpresent  research  considers  some  of 
the  properties  of  phloridzin  itself  (solubilities,  precipitants,  &c.),  and 
gives  an  account  of  the  attempts  to  isolate  and  identify  the  more  strongly 
IsBvorotatory  substance.     Its  nature,  however,  is  not  yet  determined, 

W.  D.  H. 

Phloridzin-Diabetes.  By  Graham  Lusk  (with  E.  L.  Munson, 
E.  A.  Lawbaugh,  and  I.  M.  Heller)  {Zeit.  Biol,  1898,  36,  82—114). 
— 'In  connection  with  the  question  whether  the  sugar  in  phloridzin- 
diabetes  originates  from  proteid  or  fat,  it  is  pointed  out  that,  from  the 
decomposition  of  100  grams  of  proteid,  4508  grams  of  dextrose  could 
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originate.  The  heat- value  of  proteid  in  hunger  is  3  8  Cal. ;  of  dextrose, 
3-74;  the  quantity  of  sugar  from  proteid  would  therefore  yield  44*1 
per  cent,  of  the  heat-value  of  the  proteid,  which,  in  phloridzin-diabete.«, 
would  be  lost  to  the  animal.  This  would  account  for  the  great  decom- 
position of  proteid  material  in  these  animals.  It  was  hoped  that 
examination  of  the  respiratory  quotient  would  lead  to  a  solution  of  the 
question  as  to  whether  fat  is  used  up,  but  the  numbers  obtained  are 
not  sufficiently  distinctive  for  this  purpose.  W.  D.  H. 

The  Experimental  Production  of  Amyloid.  By  Carl  Daviu- 
Bons  {VireJioio's  Archiv.,  1897, 160,  16— 32).— Pure  cultures  of  ^to;>Ay/o- 
cocctu  pyogenes  were  injected  subcutaneously  every  two  or  three  days 
into  various  animals  until  they  died,  and  in  half  the  cases  amyloid 
degeneration  was  found.  The  best  results  were  obtained  from  cultures 
prepared  from  the  pus  from  a  case  of  tubercular  empyema.  The  spleen 
and  bone-marrow  showed  the  change  best ;  then  followed  liver,  intes- 
tine, stomach,  kidneys,  salivary  glands,  and  heart.  The  pus  of  the 
abscesses  and  the  blood  of  sick  and  dead  animals  also  contained  the 
same  substance.  The  histological  and  chemical  characters  of  the  new 
material  are  very  similar  to  those  of  the  amyloid  found  in  the  disease 
in  man.  A  slight  difference  in  its  behaviour  to  iodine  and  sulphuric 
acid  is  regarded  as  comparatively  unimportant,  and  the  conclusion  is 
drawn  that  the  same  disease  is  being  dealt  with.  W.  D.  H. 

The  Experimental  Production  of  Amyloid.  By  Oscar 
LuBARScu  {Virc/tow'$  Archiv.,  1897,  160,  471— 481).— In  attempting 
to  produce  the  disease  experimentally  in  animals,  the  results  have 
been  mainly  negative ;  this  is  possibly  due  to  want  of  virulence  in 
the  organisms  used.  Some  importance  is  attached  to  the  difference  in 
colour  reactions  (especially  to  aniline  dyes)  between  the  artiBcially 
produced  amyloid  and  that  found  in  man ;  this  is,  perhaps,  to  be 
explained  by  the  existence  of  a  hyaline  precursor  of  the  amyloid  whicli 
was  found  in  dogs  and  rabbits.  W.  D.  H. 

Lecithin  in  Qrawitz's  Kidney  Struma.  By  Gerolaho  Gatti 
{Virchow's  Archiv.,  18U7,  150,  417— 425).— This  growth  of  the  kidney 
has  been  variously  called  lipoma  and  endothelioma,  and  by  some  is 
regarded  as  due  to  suprarenal  residues.  In  order  to  confirm  this  view, 
the  amount  of  lecithin  was  estimated  in  two  cases,  the  suprarenal 
being  rich  in  that  substance.  In  the  first  of  these,  the  result  is 
regarded  as  unsatisfactory,  because  the  tumour  had  been  in  formalin 
for  a  long  time.  The  percentage  of  lecithin  was  0'147  per  cent.  In 
the  second  case,  the  percentage  was  3'47.  This  is  regarded  as  confirm- 
ing the  view  that  the  growth  is  of  suprarenal  origin.  W.  D.  II. 

Comparative  Examination  of  the  Montecatini  Chlorinated 
Waters.  By  Luigi  Luciant,  Uberto  Dutto,  and  D.  Lo  Monaco 
{Rend.  Accad.  Line,  1896,  [v],  5,  ii,  81  —  93). — The  principal  springs 
of  chlorinated  water  at  Montecatini,  in  the  Val  di  Nievole,  are  those 
named  Tamerici,  Torretta,  Olivo,  Savi,  Regina,  Acqua  media,  Villino, 
and  Tettuccio  ;  the  medicinal  properties  of  these  waters  have  consider- 
able reputation  ;  they  contain  chlorides,  and  act  partly  as  purgatives. 
By  administering  definite  quantities  of  the  waters  to  two  of  the  authors 
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and  then  determining  the  chlorides  contained  in  the  urine  passed 
during  the  subsequent  five  hours,  the  ratio  between  the  chlorides  taken 
in  the  water  and  the  chlorine  eliminated  by  the  kidneys  has  been 
ascertained.  This  ratio  increases  as  the  proportion  of  chlorides  in  the 
water  decreases.  W.  J.  P. 

Toxic  Action  of  Acetylene.  By  Ugolino  Mosso  and  Felice 
Ottolenghi  {Real.  Accad.  Line,  1896,  [v],  5,  ii,  324— 331).— The 
authors  have  made  numerous  experiments  on  the  toxic  action  of 
acetylene  on  dogs,  rabbits,  rats,  sparrows,  frogs,  tritons,  and  newts. 
The  dogs,  rabbits,  rats,  and  sparrows  were  placed  in  an  atmosphere  of 
acetylene,  either  pure  or  mixed  with  air  ;  pure  acetylene  was  also 
introduced  into  the  lungs  of  dogs  by  means  of  a  canula  inserted  in  the 
trachea.  Frogs,  tritons,  and  newts  were  placed  in  the  gas  and  in  water 
saturated  with  acetylene. 

The  authors  conclude  that  acetylene  is  highly  toxic.  The  inhala- 
tion of  500  c.c.  of  the  pure  gas  is  fatal  to  dogs  unless  energetic  arti- 
ficial respiration  is  resorted  to ;  air  containing  20  per  cent,  of  the  gas 
is  always  fatal  to  dogs  left  in  it  for  an  hour.  Acetylene  present  in 
air  in  small  proportion  gives  rise,  in  animals,  to  a  period  of  excitement 
followed  by  one  of  paralysis,  during  which  cardiac  and  respiratory 
failure  are  observed  ;  paralytic  symptoms  then  supervene  and  death 
occurs  without  convulsions.  W.  J.  P. 

Cholesterol  and  Bile  Salts  as  Chemical  Vaccines  for  Snake 
Poison.  By  C.  Phisalix  {Conipt.  rend.,  1897,  125,  1053—1055).— 
The  author  confirms  Fraser's  statements  as  to  the  antitoxic  effect  of 
bile  in  relation  to  snake  poison.  Bile  salts  and  cholesterol  have  the 
same  effect  on  viper  poison  as  the  bile  as  a  whole,  but  in  both  cases 
this  property  disappears  on  heating  at  120°  for  20  minutes.  The  bile 
salts  and  cholesterol  have  also  a  vaccinating,  but  not  an  antitoxic,  effect. 
When  injected  subcutaneously,  they  confer  immunity  to  snake  poison, 
and  this  behaviour  as  a  vaccine  of  a  definite  chemical  compound  like 
cholesterol  is  particularly  noteworthy.  C.  H.  B. 
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Proteolytic  Enzyme  of  Yeast  Extract.  By  Martin  Hahn 
(Ber.,  1898,  31,  200 — 201). — The  author  has  succeeded  in  demonstrat- 
ing the  presence  in  yeast  extract,  as  obtained  by  Buchner's  method 
(Abstr.,  1897,  i,  154,  380),  of  an  enzyme  which  has  the  power  of 
rendering  albumin  soluble.  When  a  few  c.c.  of  the  yeast  extract  is 
mixed  with  a  few  drops  of  chloroform  or  any  other  antiseptic,  and  then 
added  to  solid  phenol-gelatin  contained  in  a  test  tube,  an  appreciable 
amount  of  the  gelatin  dissolves  in  the  course  of  24  hours,  and  at  the 
end  of  several  days  the  whole  mass  has  turned  liquid.  These  results 
are  in  agreement  with  those  obtained  by  Schutzenberger  and  by 
Salkowski  on  autodigestion,  and  by  Will  on  proteolytic  enzymes  in  pure 
yeast  cultures  {Centr.  Bakt.,  1896,  ii,  92).  It  is  shown  that  different 
kinds  of  yeast  yield  solutions  containing  this  proteolytic  enzyme,  and 
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Neumeister'ti  statement  (this  vol.,  ii,  177)  that  he  could  obtain  no  such 
solution  is  considered  inexplicable.  Sinnhir  solutions  can  be  obtained 
from  tuberculosis  and  typhus  bacilli.  J.  J.  S. 

Detection  of  the  Proteolytic  Enzyme  of  Yeast.  r»y  L.  Gkret 
and  Martin  IIaon  {Her.,  l^^KS,  31,  202 — 205.  Compare  preceding 
abstract). — The  yeast  extract  as  obtained  by  Bijcbner's  method  is  an 
opalescent  liquid,  and  even  after  several  filtrations  through  pai)er  and 
Kieselguhr  filters  contains  isolated  yeast  cells.  If  the  solution,  which 
has  a  somewhat  acid  reaction,  is  treated  with  chloroform  and  then 
digested  at  37"  in  a  thermostat,  a  copious  precipitate  of  albumin  is 
de|)osited  in  the  couree  of  a  few  hours ;  at  the  end  of  several  days, 
this  precipitate  has  mat^'rially  diminished,  although  it  has  not^entirely 
disappeared,  and  the  liquid  is  again  quite  clear.  At  the  end  of  2 — 4 
weeks,  the  amount  of  precipil^ito  has  again  reiiched  a  maximum,  but 
now  consists  chiefly  of  tyrosine  crystals  ;  an  appreciable  amount  of 
leucine  may  also  be  obUiined  by  evaporating  the  mother  liquor.  Phos- 
phorus appears^to  bo  eliutinated  from  the  nucleo-albumin  after  24 
hours,  and  the  small  amount  of  sulphur  which  occurs  in  the  yeast 
extract  appears  to  be  converted  into  sulphuric  acid.  Tables  are  given 
showing  (1)  the  gradual  disapi>oarance  of  coagulated  albumin,  and  (2) 
the  gradual  increase  in  the  amount  of  nitrogen  in  the  filtrate  when  the 
extmct  is  heated  at  37".  J.  J.  S. 

Alcoholic  Fermentation  without  Living  Yeast  Cells.  By 
Eduaku  Buchner  and  Rudolf  Rapp  {Btr.,  1898, 31,  209—217.  Com- 
pare Buchner,  Abstr.,  1897,  ii,  154,  380  ;  this  vol.,  ii,  127). — In  reply  to 
Stavenagen  (this  vol.,  ii,  88  and  177),  it  is  stated  that  the  small  num- 
bers of  bacteria  and  yeast  cells  were  not  sufficient  to  account  for  the 
large  evolution  of  carl)onic  anhydride  from  cane-sugar  and  the  yeast 
extract.  Actual  exi)eriment8  with  extract  which  had  been  kept  for 
some  time  so  that  the  zymase  was  all  destroyed,  but  which  still  con- 
tained living  cells,  gave  practically  no  carbonic  anhydride  during  the 
first  40  hours.  Stavenagen's  criticism  that  the  lierkfcld  Kieselguhr 
filter  would  not  retain  yeast  spores  is  considered  immaterial,  since 
spores  do  not  occur  in  the  yeast  extract  obtained  from  bottom  yeast. 
In  reply  to  von  Manassein  (this  vol.,  ii,  177),  it  is  stated  that  a  number 
of  her  experiments  were  carried  out  under  conditions  which  did  not 
admit  of  complete  sterilisation,  and  other  experiments,  namely,  those 
in  which  dried  yeast  was  heated  to  300 — 308°  or  boiled  for  45  minutes 
and  was  then  shown  to  be  capable  of  fermentation,  must  be  incorrect, 
since  zymase  would  be  completely  destroyed  under  such  conditions. 
Further  experiments  with  yeast  extract  have  yielded  even  better  re- 
sults, winter  apparently  being  especially  favourable  for  the  production 
of  a  strongly  active  extract. 

Zymase  differs  from  most  enzymes,  for  example,  invertase,  and  more 
closely  resembles  the  substance  discovered  by  Fischer  and  Lindner 
(Abstr.,  1896,  i,  195)  in  Monilia  Candida.  Zymase  diffuses  very 
slowly,  if  at  all,  through  parchment  paper  ;  previous  statements  re- 
gai'ding  its  diffusibility  are  erroneous.  Glycogen  is  readily  hydrolysed 
and  fermented  by  zymase,  but  not,  according  to  Koch  and  Hosaeus 
(Abstr,  1895,  ii,  322)  by  living  yeast.  This  is  probably  due  to  the 
fact  that  the  zymase  is  enclosed  in  the  cells  of  yeast,  and  as  glycogen 
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cannot  diffuse  through  the  cell-wall,  it  thus  does  not  come  into  contact 
with  the  enzyme. 

Small  quantities  of  potassium  arsenite  and  carbonate  appear  to 
render  the  yeast  extract  somewhat  more  active. 

Comparative  experiments  show  that  an  extract  which  has  been 
filtered  through  biscuit  porcelain  cannot  ferment  to  nearly  the  same 
extent  as  the  vinfiltered  extract.  This  agrees  with  experiments  made 
by  Sirotinin  and  by  Martin,  who  have  shown  that  peptone,  pepsin, 
egg-albumlD,  serum-globulin,  &c.,  are  retained  by  Pasteur's  porcelain 
filter  or  by  a  Chamberland's  filter  the  pores  of  which  have  been  filled 
with  precipitated  silica.  Probably  zymase  is  also  incapable  of  passing 
through  such  filters  to  any  appreciable  extent.  J.  J.  S. 

Soluble  Ferment  present  in  Wine.  By  Giulio  Tolomei  {^Real. 
Accad.  Line,  1896,  [v],  5,  i,  52 — 56). — Contact  with  air  causes  the 
oxidation  of  the  colouring  matter  of  wine,  rendering  it  insoluble,  and 
developing  a  characteristic  odour ;  this,  according  to  Martinand 
{Gompt.  rend.,  1895,  121,  502),  is  due  to  the  presence  of  a  soluble 
enzyme,  i-esembling  the  laccase  which  Bertrand  has  isolated  from 
many  plants  (Abstr.,  1895,1,386;  1896,  ii,  61,571;  1897,  ii,  117, 
338). 

The  author  finds  that  the  pulp  of  mature  grapes  gives,  in  the  air, 
the  characteristic  reactions  with  guaiacum  tincture,  quinol,  and  pyro- 
gallol  which  Bertrand  has  noted  with  laccase.  After  the  pulp  has 
been  heated  at  100°,  these  reactions  are  not  obtained,  and  the  juice  no 
longer  decolorises  in  the  air ;  these  properties  are  restored  to  the 
sterilised  pulp  by  adding  the  enzyme  precipitated  by  alcohol  from  a 
wine  must  which  has  not  been  heated.  The  soluble  ferment  dissolves 
but  slowly  from  the  pulp,  the  latter  giving  intense  colour  reactions, 
whilst  the  liquor  in  which  it  is  suspended  gives  but  little  colour ; 
successive  washings  continually  extract  the  ferment  from  the  pulp, 
and  an  energetic  fermentation  favours  its  solution  more  than  a  sluggish 
fermentation. 

On  adding  a  muscatel  ferment  to  a  sterilised  wine  must,  the  latter 
after  a  few  days  develops  a  crop  of  Saccharomyces  ellijisoideus  which, 
when  separated,  sterilised,  and  exposed  to  the  air,  gives  on  extraction 
with  chloroform  water,  Bertrand's  reactions  for  laccase  ;  similar  re- 
sults were  obtained  with  Saccharomyces  cerevisce  and  aS'.  apiculatus. 

A  young  beer  yeast  was  suspended  in  an  aqueous  solution  of 
dextrose,  alcohol  added,  and  the  liquid  kept  at  0°  for  3  days.  The 
liquid  was  then  filtered  through  a  D'Arsonval  bougie,  and  the  filtrate, 
which  contained  no  living  organisms,  was  found  (1)  to  yield  hydrogen 
sulphide  with  sulphur,  (2)  to  give  carbonic  anhydride  in  contact  with 
air,  and  (3)  to  absorb  oxygen  from  the  air ;  it  also  gave  the  Bertrand 
colour  reactions.  All  these  properties  were  lost  on  heating  at  72°, 
and  the  liquid,  on  adding  alcohol,  gave  a  white  precipitate  of  the 
enzyme,  which,  when  added  to  the  liquor  sterilised  by  heat,  restored 
to  it  the  properties  lost  during  sterilisation. 

The  author  finds,  moreover,  that  the  enzyme  may  play  a  part  in  the 
maturing  of  wine.  On  adding  the  enzyme  extracted  from  muscatel 
yeast  to  an  ordinary  white  wine  and  exposing  it  to  the  air,  the  wine 
acquires  a  muscatel  bouquet  which  it  did  not  previously  possess ;  this 
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action  was  hastened  by  slightly  ozonising  the  air  in  contact  with  the 
wine,  and  contrasts  with  the  action  of  organised  ferments  in  that  it  is 
greatly  promoted  by  sunlight. 

It  is  concluded  that  a  soluble  ferment  is  elaborated  diiring  the 
development  of  Saccharovvjcea  ellipsoideus,  which,  remaining  dissolved 
in  the  wine,  is  capable  of  producing  all  the  modifications  which  con- 
stitute the  maturing  of  wine.  W.  J.  P. 

Changes  in  Pat  during  Germination.  By  Max  Wallerstein 
{Chem.  CeiUr.,  1897,  i,  63  ;  from  Forsch.-Ber.  Lebensni.  Bez.  Hyg.,  3, 
372 — 388). — The  observations  were  made  on  barley  during  and  after 
softening,  and  on  green  malt.  The  results  of  examining  the  ethereal 
extract  are  given  in  tabular  form.  The  most  marked  change  is  an 
increase  in  free  fatty  acids  and  a  fall  in  the  amount  of  neutral  fat  as 
germination  proceeds.  The  unsaponifiable  constituents  markedly  in- 
crease. W.  D.  H. 

Dependence  of  the  Respiration  of  Plants  on  the  Amount  of 
Indigestible  Proteids  they  contain.  By  Wladimik  Palladin 
{Bied.  Centr.,  1897,  28,  753—754  ;  from  Bot.  Centr.,  1896,  67,  79).— 
Earlier  ex|)eriment8  with  leaves  of  Vicia  Faba  showed  that  the  intensity 
of  respiration  increases  with  increase  in  amount  of  carbohydrates 
within  certain  limits,  after  which  it  is  about  in  proportion  to  the 
proteids.  Only  the  active  proteid  of  the  protoplasm  is  concerned,  and 
in  germinating  seeds,  in  which  its  amount  is  comparatively  small  and 
varying,  there  is  no  definite  relation  to  the  respiration. 

In  the  experiments  now  described,  the  total  and  the  indigestible 
proteid  nitrogen  were  determined  by  Stutzer's  method  in  seedlings  of 
Triticum  and  Lupintu  lut«tu  growing  in  darkness ;  the  carbonic 
anhydride  evolved  was  also  determined,  and  in  some  cases  the  amount 
of  soluble  carbohydrates.  With  Triticum,  the  relation  COj/Ng  was 
almost  constant  (=1*1/1)  and  exactly  the  same  as  with  etiolated 
leaves  of  Vicia  Faba.  In  the  case  of  lupins,  the  germinating  seeds  of 
which  contain  but  little  soluble  carbohydrates,  the  quotient  is  usually 
a  good  deal  less,  and,  moreover,  varies  according  to  the  degree  of  ger- 
mination ;  the  results  show,  however,  that  the  intensity  of  respination, 
in  the  case  of  lupins  as  with  wheat,  depends  on  the  amount  of  indi- 
gestible proteid.  Contrary  to  what  is  usually  supposed,  the  intensity 
of  respiration  of  wheat  continues  to  increase  after  the  intensity  of 
growth  begins  to  diminish. 

During  germination  in  darkness,  there  is  not  only  a  breaking  up  of 
proteids,  but  also  a  conversion  of  digestible  into  indigestible  proteids. 
The  author's  results,  with  those  of  Frankfurt  (Abstr.,  1894,  ii,  113), 
and  of  Prianischnikow  (Abstr.,  1896,  ii,  380),  show  a  difference  in 
this  respect  between  oily  and  starchy  seeds,  on  the  one  hand,  and  the 
more  nitrogenous  seeds  (leguminous)  on  the  other ;  the  former  show  a 
considerable  increase  in  indigestible  proteids  when  germinated  in  dark- 
ness, the  latter  a  decrease  followed  by  an  inconsiderable  increase. 

N.  H.  J.  M. 

Insoluble  Carbohydrates  of  Wheat.  By  H.  C.  Sherman 
{J.  Amer.  Chem.  Soc,  1897, 19,  291— 316).— On  hydrolysing  the  carbo- 
hydrate matter  yielded  to  boiling  dilute  acids  by  vegetable  cells  from 
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which  the  starch  has  been  removed,  or  hemicellulose  from  wheat  bran, 
pentoses  alone  are  produced.  The  product  of  hydrolysis  was  brown 
and  of  a  loose,  fibrous  texture.  On  immersion  in  a  solution  of  ferric 
chloride  and  potassium  ferricyanide,  it  fixes  a  large  proportion  of 
ferrous  ferricyanide  as  a  deep  blue  dye,  behaving  in  this  respect  like 
a  lignocellulose,  and  when  treated  with  chlorine,  the  fibrous  substance 
is  partially  converted  into  lignone  chloride,  C^gH^gCl^Og,  a  compound 
obtained  by  Cross  and  Bevan  from  chlorinated  jute  fibre  (Trans., 
1889,  205). 

The  cellulose  prepared  from  the  fibre  by  chlorination  is  apparently 
not  of  the  normal  type ;  it  yields  dextrose  on  hydrolysis,  but  none  of 
the  specific  products  of  hydrolysis  of  the  furfural-yielding  group,  and 
on  treatment  with  caustic  soda,  a  substance  resembling  wood-gum  is 
obtained. 

The  furfural-yielding  compounds  constitute  one-half  of  the  seed  coat 
exclusive  of  starch  and  proteids,  and  by  far  the  greater  part  is  in  the 
form  of  easily  hydrolysed  pentosans. 

From  experiments  on  a  steer  fed  with  wheat  bran  only,  it  appears 
that  the  digestibility  of  the  insoluble  carbohydrates  ranges  from 
25 — 100  per  cent.  The  non-nitrogenous  extract  with  a  mean  digesti- 
bility of  76  per  cent,  is  composed  of  substances  whose  percentage 
digestibility  varies  from  100  to  less  than  40.  Even  in  the  case  of  the 
crude  fibre,  the  digestibility  of  one  of  the  constituents  considerably 
exceeds  that  of  the  other.  A.  W.  C. 

Raffinose  in  American  Sugar  Beet.  By  Winthrop  E.  Stone 
and  W.  H.  Baird  (/.  Amer.  Chem.  Soc,  1897,  19,  116—124).— 
Oxidation  with  nitric  acid  fails  to  detect  raflinose  when  applied  to 
complex  mixtures  of  salts  and  organic  matter,  such  as  molasses. 
By  precipitating  molasses  from  the  "  crystalliser "  of  the  Norfolk 
Factory  with  lead  acetate,  and  oxidising  the  separated  sugars  with 
nitric  acid,.mucic  acid  melting  at  213°  was  obtained.  This  may  be 
regarded  as  a  fairly  satisfactory  qualitative  proof  of  the  presence  of 
raffinose,  but  nothing  short  of  actual  separation  of  the  sugar  can  be 
regarded  as  conclusive. 

The  authors  attempted  this  isolation  in  many  ways,  and  by  using 
a  method  depending  on  precipitation  with  lead  acetate  and  strontium 
oxide,  and  extraction  of  the  sugars  thus  obtained  with  cold  methylic 
alcohol,  they  obtained  fractions  having  a  rotatory  power  of  over  100°, 
and  from  this  infer  that  raffinose  occurs  in  the  juices  of  the  American 
sugar  beet  in  appreciable  quantities. 

Illustrations  are  given  of  the  appearance  of  crystals  of  the  various 
fractions  under  the  microscope,  which  show  that  the  influence  of 
raffinose  is  manifested,  not  in  the  appearance  of  isolated  raffinose 
crystals,  but  in  a  modified  and  abnormal  appearance  of  all  the 
crystals.  This  would  seem  to  afford  a  ready  means  of  identifying 
small  amounts  of  raffinose  when  mixed  with  sucrose.  A.  W.  C. 

Glucosides  contained  in  Digitalis  Leaves.     By  C.  0.   Keller 

{Che7n.  Centr.,  1897,  i,  1211).     See  this  vol.  ii,  267. 
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Composition  and  Nutritive  Value  of  some  Edible  American 
Fungi.  By  Lafayette  B.  Mendel  {Ajtier.  J.  Physiol,  18U8, 1, 225— 238). 
— After  giving  in  full  tables  the  composition  (nitrogen  and  protf id, 
ether  extract,  alcohol  extract,  carbohydrates,  crude  fibre,  ash)  of  a  large 
number  of  edible  American  fungi,  the  conclusion  is  drawn  that  the 
popular  idea  of  their  great  nutritive  value  is  a  fallacy.  It  is  not  un- 
usual to  multiply  the  total  nitrogen  by  6*25  and  express  the  result 
as  proteid,  but  even  if  this  is  done,  and  the  75  to  90  of  water  in  fungi 
allowed  for,  the  amount  of  proteid  is  only  small.  Digestion  experiments 
show  that  the  amount  of  nitrogenous  material  not  available  for  nutrition 
is  frequently  equivalent  to  over  half  of  the  non-extractive  nitrogen  pre- 
sent. Morchella  eaeuUnta  is  a  species  of  average  composition  ;  it  coutiiins 
10'5  percent,  of  solids  and  0  48  per  cent,  of  nitrogen  ;  of  this,  about  one- 
third  is  extractive  nitrogen,  and  nearly  half  of  the  remainder  is  indi- 
gestible. But  even  if  all  the  nitrogen  were  present  as  proteid,  the 
vegetarian  would  have  to  consume  several  kilos,  in  order  to  obtain  the 
requisite  daily  100  grams  of  proteid.  The  fungi  are,  in  fact,  inferior  in 
nitrogenous  nutritive  value  to  many  other  fresh  vegetables,  and  although 
they  have  a  relatively  high  carbohydrate  content,  such  expressions  as 
«  vegetable  beefsteak  "  applied  to  them  are  most  inappi*opriate. 

W.  D.  H. 

Composition  of  Well  Waters  and  Soils  specially  suitable 
for  Tobacco  Cultivation  in  the  Charotar,  Gujerat.  By  John 
W.  Leathbb  (ilgrtcu^^.  Ledger,  1895,  No.  14,  Calcutta). — A  number  of 
well  waters,  used  for  irrigating  tobacco  crops,  were  analysed,  and 
results  obtained  which  accord  with  the  respective  values  attached  to 
them  by  the  cultivators.  The  richest  water,  taken  from  a  well  at 
Durmuj,  contained,  NjOj,  1948;  NajO,  6264  ;  CaO,  92  ;  MgO,  424; 
SOy,  663  ;  and  CI,  4997  per  million.  This  sample  contained  no  potash, 
but  in  others  the  amount  of  potash  was  considerable,  one  sample  con- 
taining as  much  as  1098  per  million.  The  value  of  the  waters  depends 
mainly  on  the  amounts  of  nitrates  they  contain,  and  it  is  estimated 
that,  in  the  case  of  very  rich  waters,  an  amount  of  nitrogen  may  be 
applied  corresponding  with  500  lbs.  of  potassium  nitrate  per  acre. 

The  soils  of  which  analyses  are  given  are,  as  is  generally  the  case 
with  Indian  soils,  poorjin  nitrogen  (N  =  0025  to  0061  per  cent.).  The 
percentage  of  potash  (KoO  =  0*26  to  0*56)  is  high  as  compared  with 
English  soils;  and  the  amounts  of  phosphoric  acid  (with  one  ex- 
ception) are  much  above  the  average  (P^Oj^O'lO  to  0*42  per  cent.). 

N.  H.  J.  M. 

Recent  Experience  in  the  Cultivation  of  Peaty  Land.  By 
Bruno  Tacke  (i^ieci.  Centr.,  1898,27,  19—22  ;  from  Mitteil.  Ver.  Ford. 
Moorktdtur,  1897,  109). — Experiments  in  which  oats,  wheat,  and 
mustard  were  grown  in  peaty  soil,  with  and  without  phosphatic  manure, 
showed  that,  whilst  phosphates  increased  the  yield  of  oats  by  100  per 
cent.,  when  the  soil  contained  O'l  per  cent,  of  phosphoric  acid,  the  in- 
crease was  only  2  per  cent,  when  the  soil  contained  0-43  per  cent,  of 
phosphoric  acid.  Fleischer  found  that,  with  soil  containing  0*78  per 
cent,  of  phosphoric  acid,  the  addition  of  phosphates  gave  better  results. 
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This  divergence  is  probably  due  to  the  soil  phosphates  being  in  various 
forms  of  different  value.  In  peaty  soils,  the  phosphoric  acid  is  in  com- 
bination with  iron,  as  ferrous  ferric  phosphate,  which  is  almost  equal  to 
basic  slag  as  a  phosphatic  manure,  and  as  ferric  phosphate,  which  is  much 
inferior.  The  effect  of  manuring  with  phosphates  would  thus  depend 
on  the  nature  as  well  as  on  the  amount  of  the  phosphoric  acid  in  the  soil. 

Superphosphate  gave  slightly  better  results  than  basic  slag,  but  only 
on  the  soils  poorest  in  phosphoric  acid. 

The  different  potash  manures  gave  very  similar  results.  Potash 
manures  should  be  applied  to  peaty  soils,  partly  or  wholly  in  the  spring, 
to  avoid  loss  in  drainage. 

Experiments  made  to  ascertain  the  effect  of  nitrate  and  of  green 
manuring  on  the  yield  of  produce  are  next  described.  Three  soils  were 
used,  containing  (1)  2-5,  (2)  2-86,  and  (3)  3-39  per  cent,  of  nitrogen, 
and  5 — 6  per  cent,  of  lime.  The  relative  amounts  of  produce  without 
manure  were  (1)  100,  (2)  276,  and  (3)  384.  Sodium  nitrate  (60  kilos, 
per  hectare)  increased  the  yield  as  follows  :  (1)  75,  (2)  41,  and  (3)  26 
per  cent.  With  green  manuring,  the  increase  was  (1)  104,  (2)  56,  and 
(3)  26  per  cent.  The  results  depend  largely  on  the  physical  nature  of 
the  soil,  and  the  great  effect  of  green  manuring  (on  soil  No.  1)  is 
supposed  to  be  due  to  the  porosity  of  the  soil  being  increased.  In 
cultivating  peaty  land,  the  porosity  should  be  increased  as  much  as 
possible  by  the  growth  of  deep-rooted  plants  and  by  mechanical  treat- 
ment. Nitrification  would  thus  become  more  active,  and  nitrogenous 
manuring  less  necessary.  N.  H.  J.  M. 

German  Bast  African  Soils.  By  Ferdinand  Wohltmann  {Bied. 
Centr.,  1898,  27,  13 — 14;  from  Mitteil.  Versuchs/elde  landw.  Akad.' 
Bonn-Poppelsdorfy  No.  10.  Compare  Abstr.,  1897,  ii,  463). — Whilst 
the  soils  of  Cameroon  are  very  rich,  those  of  German  East  Africa  are 
less  uniformly  good,  many  of  them  being  deficient,  especially  in 
phosphoric  acid  and  potash,  and  some  quite  unsuited  for  remunerative 
cultivation.  In  some  parts,  however,  the  soil  is  quite  equal  to  that  of 
Cameroon.  The  presence  of  luxuriant  natural  forests  is  not  always  an 
indication  of  a  good  soil,  and  the  nature  of  the  vegetation  must  be 
ascertained  in  order  to  be  able  to  judge  as  to  the  value  of  the  land. 

N.  H.  J.  M. 

Importance  of  Chemical  Analysis  of  Soils  for  the  Laying 
out  of  Plantations.  The  Soils  of  Cameroon.  By  Ferdinand 
Wohltmann  {Bied.  Centr.,  1898,  27,  8 — 9;  from  Mitteil.  Versuchafelde 
landw.  Akad.  Bonn-Poppelsdorf,  No.  9.  Compare  Abstr.,  1897,  ii, 
463). — The  object  of  analysing  the  soils  is  to  ascertain  whether  injurious 
substances  are  present,  and  the  amount  of  nutritive  matter  only.  The 
fine  soil  which  passes  through  a  2  mm.  sieve  should  be  examined,  and 
the  determinations  should  include  loss  on  ignition,  nitrogen,  and  the 
mineral  constituents  soluble  in  hydrochloric  acid  {loo.  cit.),  the  potash, 
soluble  in  hot  hydrochloric  acid,  being  also  determined. 

The  tropical  soils  are  divided  into  (1)  very  rich,  (2)  good,  and 
(3)  poor,  according  to  the  amounts  of  the  different  constituents  they 
contain.  N  (1)  0-2,  (2)  0-1,  (3)  0  05  ;  CaO  and  MgO,  (1)  10,  (2)  0-4, 
(3)  0-2;  P2O5,  (1)  0-2,  (2)  0-1,  (3)  0-06;  Kf>  (cold  extraction)  (1)  0-2, 
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(2)  O'l,  (3)  005  per  cent.  The  nature  of  the  climate,  the  amounts  of 
humus,  alumina,  and  ferric  oxide  and  the  silica  are  important,  and  the 
geological  conditions  must  be  considered.  N.  U.  J.  M. 

Injurious  Effect  of  Sodium  Nitrate.  By  Paul  Wag.neb  {Bied. 
Centr.,  1897,  26,  797—800  ;  from  Landw.  Fretse,  Nos.  18  and  19).— 
Tlie  results  of  experiments  made  at  Darmstadt  showed  that  perchlorate 
occurs,  as  an  impurity,  in  sodium  nitrate  to  the  extent  of  014  to  165 
per  cent.  The  large  amounts,  3  and  even  7  per  cent.,  found  by  Sjollema 
are  probably  quite  exceptional. 

Whilst  Sjollema  concluded  that  an  application  of  200  kilograms 
per  hectare  of  sodium  nitrate  containing  0*5  per  cent,  of  perchlorate 
would  be  injurious,  the  author  has  ascertained  that,  in  ordinary  practice, 
sodium  nitrate  containing  as  much  as  1*65  per  cent,  of  perchlorate  has 
been  found  to  be  without  injurious  effect. 

With  regard  to  the  effect  of  sodium  nitrate  itself  on  vegetation,  a 
number  of  experiments  were  made  in  which  oats  were  grown  in  pots 
and  manured  with  amounts  of  nitrate  corresponding  with  20  to  120 
cwts.  per  hectare.  The  greatest  yield  of  straw  was  obtained  with  80 
cwts.  of  nitrate  per  hectare,  the  yield  being  very  slightly  less  with  100 
and  with  120  cwts. ;  the  greatest  yield  of  grain  was  obtained  with  the 
greatest  application  of  nitrate  (120  cwts.).  The  results  show  that, 
under  the  conditions  of  the  experiments,  oats  will  bear  a  very  heavy 
dressing  of  sodium  nitrate.  The  nitrate  should  be  applied  as  uniformly 
as  possible,  and  only  after  being  finely  ground.  N.  K.  J.  M. 
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Apparatus  for  Gas  Analysis. 
1898,  31,  236- 


VIII.  By  Otto  Bleieb  {Ber., 
-239). — It  is  pointed  out  that  in 
the  form  pi-eviously  described  (this  vol.,  ii,  137) 
the  connecting  tubes  between  the  bulbs  must  not 
be  more  than  2*5  mm.  in  diameter,  otherwise  the 
readings  will  not  be  sufficiently  accurate.  The 
capacities  of  the  several  bulbs  should  be  respec- 
tively 20,  16,  12-8,  10-24,  819,  655,  &c.,  per 
cent,  of  the  total  capacity  supposing  the  lowest 
bulb  to  have  a  capacity  of  20  per  ceut.  of  the 
whole  ;  as  it  is  technically  almost  impossible  to 
obtain  exactly  these  relative  volumes,  the  bulbs 
should  be  made  as  nearly  as  possible  these  sizes 
and  then  carefully  calibrated. 

A  measuring  apparatus  is  described  by  the  aid 
of  which  gas  volumes  can  be  accurately  measured 
within  relatively  wide  limits.  The  gas  is 
measured  in  the  two-armed  pipette  AB,  which 
is  connected  by  a  differential  manometer  with 
a  compensator.  Each  of  the  five  lower  bulbs  of 
A  has  a  capacity  of  10  per  cent,  of  the  total  volume  A  +  B,  and  each 
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of  the  nine  bulbs  of  ^  a  capacity  of  1  per  cent.  The  space  between 
the  upper  marks  in  A  and  B  (that  is,  the  upper  bulb  and  the  capillary) 
has  a  capacity  of  41  per  cent,  of  the  total  volume. 
The  upper  part  of  C  has  a  capacity  of  100  volumes, 
and  the  graduated  tube  a  capacity  of  2*5  volumes. 
This  apparatus  is  used  in  pretty  much  the  same  man- 
ner as  that  previously  described. 

As  the  two-armed  measuring  tubes  with  reserve 
chamber,  previously  described,  cannot  always  be  used 
for  very  correct  reading,  the  author  has  constructed 
a  three-limbed  apparatus  (see  Fig.  2).  Each  bulb  in 
the  limb  B  must  have  a  smaller  capacity  than  C,  and 
each  bulb  of  ^  a  smaller  capacity  than  £  +  C.  The 
three  limbs.  A,  B,  and  C,  together  have  a  capacity 
=  98'48  c.c,  and  the  capacity  of  the  space  between 
the  top  marks  and  the  tap  =1"52  c.c,  giving  a 
total  =100  c.c.  J.  J.  S. 

Alkalimetry,  Acidimetry,  and  lodometry,  by 
means    of    Crystallised    Iodic  Acid.      By    E. 
RiEGLER  {Chem.  Centr.,  1897,  1,  1169—1170;   from 
Bui.  soc.  Sciinte,  6,  37 — 44). — Pure  iodic   acid  for 
analytical  purposes  may  be  obtained    from   Merck. 
Although  it  may  be  used  with  the  ordinary  indicators, 
the    author    prefers  adding   it    in   excess  and  then 
titrating  the  uncombined  portion  with  solution  of  sodium  thiosulphate, 
using  starch  as  indicator.     The  reaction  is  represented  by  the  equa- 
tion GNaaSaOg  -f-  6HIO3  =  SNagS^Og  -l-  SNalOg  +  Nal  +  3H2O.  [Compare, 
however.  Walker  (this  vol.,  ii,  139).]  L.  de  K. 

Basic  Lead  Nitrate  as  a  Clarifying  Agent  for  Polariscopic 
Purposes.  By  Franz  Herles  {Chem,  Centr.,  1897,  i,  332 — 333  ;  from 
Zeit.  Zuck.-Ind.  Bohm,  21,  189 — 193). — When  using  basic  lead  nitrate, 
instead  of  the  basic  acetate,  it  is  necessary  to  substitute  143*5  for  144 
in  the  well-known  Clerget's  formula.  For  the  estimation  of  saccharose 
in  the  presence  of  raffinose  by  polarisation  before  and  after  inversion, 

(0-4724 -I- 0-002<)  P-I  ^^^ 


R 


0-9074 -0-003« 
in  which  aS'  stands  for  saccharose,  R  for  raffinose,  P  for  the 


the  following  formulae  are  proposed,  *S'= 

P-S 
1-85 

polarisation  before,  and  /  for  that  after  inversion,  whilst  t  represents 
the  temperature  after  inversion.  L.  de  K. 

Estimation  of  Chlorine,  Bromine,  and  Iodine  in  Saline 
Waters.  By  Percy  A.  E.  Richards  {Cliem.  News,  1897,  76,  293).— 
In  waters  where  the  chlorine  is  greatly  in  excess  of  the  bromine  and 
iodine,  the  total  halogens  are  estimated  with  decinormal  silver  nitrate. 
The  iodine  is  estimated  by  treating  250  to  500  c.c.  with  acetic  acid 
and  hydrogen  peroxide  for  half  an  hour,  extracting  with  chloroform, 
and  after  the  removal  of  the  hydrogen  peroxide  by  washing  with  water, 
titrating  with  decinormal  sodium  thiosulphate.  The  bromine  is  esti- 
mated by  shaking  the  solution  from  which  the  iodine  has  been  removed 
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with  sufficient  chlorine  water,  extracting  with  chloroform,  washing  any 
chlorine  from  the  extract  with  water,  adding  a  few  crystals  of  potassium 
iodide,  and  titrating  with  sodium  thiosulphate.  D.  A.  Ij. 

Decomposition  of  Iodine  Compounds  by  Paraldehyde.  By 
Wachhausen  {Chem.  Centr.,  1897,  i,  493;  from  P/iarm.  Zeit.,  42, 
95 — 96). — By  the  action  of  paraldehyde  on  the  iodides  of  sodium, 
potassium,  and  iron,  the  whole  of  the  iodine  is  liberated.  In  making 
use  of  this  reaction  as  a  test  for  iodine,  a  little  starch  paste  is  added  to 
the  solution  to  be  tested  and  then  a  few  drops  of  panildehyde ;  if 
iodine  is  present,  the  zone  of  contact  of  the  two  solutions  becomes  red 
or  blue,  according  to  the  concentration.  Or  the  solution  to  be  tested 
may  be  shaken  with  paraldehyde,  a  little  starch  paste  added,  and  the 
liberated  iodine  dissolved  in  carbon  bisulphide.  If  the  solution  does 
not  contain  more  than  1  part  of  iodine  in  500,000  parts,  the  carbon 
bisulphide  should  be  repeatedly  shaken  with  fresh  quantities  of  the 
solution  to  which  the  paraldehyde  has  been  added.  E.  W.  W. 

Elstimation  of  Sulphuric  Acid.  By  Fklix  MARnouTiN  {Cfvem.  News, 
1897,  76,  232 — 234). — A  critical  resume  is  given  of  the  methods  more 
frequently  employed  for  the  volumetric  estimation  of  sulphuric  acid, 
and  then  the  following  method  is  set  forth  as  having  particular  ad- 
vantages in  water  analysis,  but  is  not  applicable  unless  organic 
matter  is  absent  or  has  been  removed.  One  hundred  c.c.  of  the  water 
is  acidified  with  hydrochloric  acid,  boiled  to  drive  off  carbonic  anhy- 
dride, cooled  to  just  below  boiling,  and  treated,  diop  by  drop,  with 
30  c.c.  of  a  solution  of  barium  chloride  containing  4  8  grams  of  the 
crystallised  salt  per  litre.  After  remaining  12  hours  at  40°,  the 
solution  is  neutralised  with  a  few  drops  of  ammonia,  treated  with 
30  c.c.  of  a  solution  of  potassium  chromate  (containing  3  9  grams  of 
the  crystalline  salt  per  litre),  gently  heated,  then  cooled,  and  made  up 
to  300  c.c.  One  hundred  c.c.  of  the  clear  liquid  is  now  treated  with 
2  c.c.  of  N/4  sulphuric  acid  and  5  c.c.  of  a  solution  of  arsenious  acid 
(prepared  by  dissolving  4-95  grams  of  arsenious  acid  by  gently  heating 
with  water  containing  10  grams  of  potash,  cooling,  neutralising  with 
sulphuric  acid,  and  making  up  to  a  litre).  The  mixture  is  warmed 
gently,  and  shaken  until  completely  decolorised,  the  solution 
neutralised  with  potassium  carbonate  and  titrated  with  a  solution  of 
iodine,  using  starch  as  an  indicator,  a  corresponding  titration  is  made 
with  a  100  c.c.  of  distilled  water,  free  from  sulphuric  acid,  and  from 
the  difference  between  the  two  titrations  the  amount  of  sulphuric  acid 
in  the  sample  is  calculated.  The  iodine  solution  is  prepared  by  dis- 
solving 2 '54  grams  of  resublimed  iodine  in  a  solution  containing 
5  grams  of  potassium  iodide,  making  up  to  a  litre,  and  standardising 
with  a  known  weight  of  sodium  thiosulphate.  D.  A.  L. 

Colour  Reactions  of  Nitric  and  Chloric  Acids.  By  E.  C. 
Woodruff  {J.  Amer.  Chem.  Soc,  1897,  19,  156 — 170). — The  author 
has  endeavoured  to  find  new  tests  for  nitric  and  chloric  acids  which 
would  differentiate  between  the  two,  both  in  mixtures  and  when  other 
compounds  are  absent.  The  latter  object  has  been  attained  several 
times,  and  nitric  acid  may  be  detected  in  presence  of  chloric  acid  in 


ANALYTICAL   CHEMISTRY.  255 

the  following  manner.  A  solution  of  2  grams  of  dimethylaniline  in 
100  c.c.  of  concentrated  sulphuric  acid  becomes  a  very  strong  blood- 
red  when  nitric  acid  alone  is  added,  and  brown  with  chloric  acid  alone, 
whilst  a  mixture  of  nitric  and  chloric  acids  produces  only  the  strong 
blood-red  colour  noticed  with  nitric  acid  alone. 

Details  of  some  hundreds  of  colour  reactions  of  these  two  acids  with 
other  organic  substances  are  given.  A.  W.  C. 

A  Volumetric  and  Qasometrio  Method  of  Estimating 
Hydroxylamine  and  Hydrazine.  By  Karl  A.  Hofmann  and 
F.  KusPERT  {Ber.,  1898,  31,  64—67.  Compare  Abstr.,  1897,  ii, 
554,  557). — The  authors  estimate  hydroxylamine  and  hydrazine  by 
oxidation  with  a  dilute  solution  of  vanadic  sulphate ;  the  liberated 
nitrogen  is  collected  and  measured,  and  the  vanadylic  sulphate  pro- 
duced in  the  change  titrated  with  potassium  permanganate.  The 
solution  of  vanadic  salt  is  prepared  by  dissolving  ammonium  meta- 
vanadate  in  concentrated  sulphuric  acid  and  diluting  the  liquid  with 
water.  M.  O.  F. 

Estimation  of  Phosphorus  in  Phosphorised  Oils.  By  Anton 
Skyda  {Chem.  Centr.,  1897,  i,  560 ;  from  Zeit.  offentl.  Chem.,  3, 
13 — 15). — The  author  has  found  that  the  phosphorus  cannot  be  fully 
oxidised  in  the  wet  way,  but  that  a  fusion  must  be  resorted  to.  To 
estimate  the  phosphorus  in  its  solution  in  olive  oil,  30  drops  of  the 
sample  is  put  into  a  300  c.c.  Kjeldahl  flask,  and  20  c.c.  of  fuming 
nitric  acid  is  very  slowly  added ;  when  the  first  violent  action  is  over, 
the  flask  is  heated  for  1  hour  on  the  water  bath,  the  bulk  of  the 
acid  expelled  by  boiling,  the  whole  diluted  with  boiling  water,  and 
then  evaporated  to  dryness  in  a  platinum  dish.  Three  grams  of 
sodium  carbonate  and  1  gram  of  potassium  nitrate  dissolved  in  water 
are  then  added,  and  the  whole  again  evaporated  to  dryness  and 
charred,  more  nitre  being  gradually  added  until  a  white  ash  is 
obtained.  The  ash  contains  all  the  phosphorus  as  phosphoric  acid, 
which  can  be  estimated  by  the  molybdate  process.  L.  de  K. 

Estimation  of  Phosphoric  Acid  in  Sweet  Wines.  By  Wilhelm 
Thorner  andR.  Uster  {Chem.  Cewir.,^1897,  i,  825 — 826;  from  Fwsch. 
Ber.  Lehensm.,  4,  55 — 58). — After  criticising  the  conventional  process, 
and  also  the  method  proposed  by  Glaser  and  Miihle,  the  authors 
recommend  the  following.  Twenty-five  c.c.  of  the  sample  (if  poor  in 
sugar  more  may  be  taken  and  evaporated  to  25  c.c.)  is  heated  in 
a  covered  beaker  with  10  c.c.  of  strong  nitric  acid  on  the  water  bath 
for  half  an  hour.  Ammonia  is  added  in  very  slight  excess,  and  then 
25  c.c,  of  ammonium  citrate  solution ;  although  the  liquid  becomes 
much  darker,  it  remains  clear.  The  phosphoric  acid  is  then  precipi- 
tated by  adding  15 — 20  c.c.  of  magnesia  mixture  with  constant 
stirring.  L.  de  K. 

Estimation  of  Citrate-Soluble  Phosphoric  Acid.      By  Otto 

Reitmair  {Chem.  Centr.,  1897,  i,  487;  from  Chem.  Rundsch.,  1897, 
42 — 43). — The  author  has  found  that  when  50  c.c.  of  the  conventional 
solution  is  poured  into  a  beaker  containing  10  c.c.  of  10  per  cent, 
sulphuric  acid,   before   adding   the   conventional   magnesium   citrate 
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mixture  the  precipitate  is  more  crystalline  and  better  fitted  for  filtering 
through  a  Gooch  crucible.  L.  dk  K. 

Simultaneous  Estimation  of  Carbon  and  Nitrogen  by  Com- 
bustion in  a  Vacuum.  By  Karl  A.  H.  MObner  {Zett.  arutl.  Cfiem., 
1898,  37,  1 — 21). — The  method  of  combustion  first  introduced  by 
Frankland  and  Armstrong  (this  Journal,  1868,  87 — 101)  and  subse- 
quently very  fully  described  in  Sutton's  Volumetric  Analysis,  is 
especially  suitable  for  the  analysis  of  organic  substances  of  which  only 
small  quantities  are  available.  The  author  has  introduced  but  few 
modifications,  the  most  important  being  the  mixing  of  the  substance 
with  moist  cupric  oxide,  and  the  expulsion  of  the  water  by  heating 
the  combustion  tube  in  a  water  bath  during  the  exhaustion  before 
combustion.  By  this  means,  the  residual  air  is  so  completely  expelled 
that  in  the  analysis  of  a  non-nitrogenous  substance  only  a  few 
hundredths  of  a  cubic  centimetre  of  nitrogen  are  obtained.  The  sub- 
stance is  mixed  with  the  cupric  oxide  in  a  mortar,  and  mixing  must 
be  very  intimate.  As  the  use  of  a  copper  spiral  rarely  effects  the 
complete  reduction  of  the  nitric  oxide,  which  must  therefore  always 
be  sought  for  and  measured,  there  is  no  advantage  in  inserting  one. 
Combustible  gases  (CO,  H._j,  C^H^,  CjH^,  and  CjNj),  varying  in  quantity 
and  composition  according  to  the  substance  burnt  and  the  rate  of 
heating,  are  almost  invariably  present,  and  must  be  exploded  with 
oxy-hydrogen  gas  and  estimated  by  the  usual  methods  of  gas  analysis. 
Although  substances  containing  27  per  cent,  of  sulphur  were  analysed 
by  this  method,  no  error  was  introduced  by  its  presence  and  no 
sulphurous  anhydride  was  ever  found  in  the  gases.  The  errors  in  a 
series  of  analy-ses  ranged  from  -f-2'5  to  -  1*1  per  cent,  of  the  carbon 
present,  and  -f-  2*3  to  1*4  per  cent,  of  the  nitrogen,  but  the  mean  error 
was  only  0*7 — 0*8  per  cent.  M.  J.  8. 

Combustion  of  Organic  Substances  by  Wet  Methods.  By 
Isaac  K.  Phelps  {Zeit.  anorg.  Chem.,  1898,  16,85— 98).— The  method 
is  based  on  the  iodometric  estimation  of  carbonic  acid  previously  de- 
scribed by  the  author  (Abstr.,  1896,  ii,  673),  Oxalic,  formic,  and  tar- 
taric acids  and  other  easily  oxidisable  compounds  are  oxidised  by 
potassium  permanganate  and  the  carbonic  anhydride  is  absorbed  in 
barium  hydroxide  solution,  the  excess  of  barium  hydroxide  being 
determined  as  previously  described.  Compounds  which  are  difficult  to 
oxidise  and  compounds  like  the  carbohydrates  which,  when  oxidised 
with  chromic  and  sulphuric  acids,  yield  a  mixture  of  carbonic  anhydride 
and  carbonic  oxide,  are  oxidised  with  a  mixture  of  potassium  dichromate 
and  sulphuric  acid  in  a  closed  flask  so  that  any  carbonic  oxide  which 
is  formed  is  converted  into  carbonic  anhydride  by  the  prolonged  action 
of  the  oxidising  agent.  The  substance,  enclosed  in  a  sealed  tube  of 
thin  glass,  is  brought  into  the  oxidising  flask,  which,  by  means  of  a 
glass  tube  fitted  with  a  tap,  is  connected  with  the  flask  containing  the 
barium  hydroxide.  The  air  is  expelled  by  boiling  both  the  water  in 
the  oxidising  flask  and  the  hydroxide  solution  in  the  other  flask ;  the 
flasks  are  then  closed  from  the  air  and  from  each  other,  and  the  mix- 
ture of  potassium  dichromate  and  sulphuric  acid  is  admitted  to  the 
oxidising  fiask  through  a  separating  funnel.     The  oxidation  is  effected 
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by  heating  at  105°,  and  the  carbonic  anhydride  is  then  driven  over  into 
the  barium  hydroxide  by  boiling  the  solution. 

The  oxygen  in  many  organic  compounds  can  be  determined  by  using 
a  weighed  quantity  of  potassium  dichromate  in  the  above  method,  and 
after  the  oxidation  is  complete  determining  the  excess  of  the  oxidising 
mixture  employed  by  treating  the  residue  with  hydrochloric  acid,  ab- 
sorbing the  chlorine  evolved  in  a  standard  solution  of  alkali  arsenite, 
and  titrating  the  excess  of  arsenite  with  iodine  solution. 

This  method  is  not  applicable  to  substances  which  are  both  difficult 
to  oxidise  and  very  volatile.  E.  C.  E,. 

Detection  of  Sodium  Hydrogen  Carbonate  in  Milk.  By 
Leon  Pade  {Chem.  Centr.,  1897,  i,  337  ;  from  Ann.  chim.  anal.  appL, 
1886,  1,  328). — The  soluble  portion  of  the  ash  obtained  from  10  grams 
of  milk  only  requires  one  drop  of  N/10  sulphuric  acid  for  neutralisation, 
but  if  the  sample  contains  sodium  hydrogen  carbonate,  much  more 
acid  will  be  required.  In  this  case,  it  must  be  remembered  that  part 
of  the  added  soda  may  have  been  converted  into  phosphate.  An 
estimation  of  the  soluble  phosphoric  acid  should,  therefore,  not  be 
omitted,  and  this  must  be  calculated  into  the  corresponding  amount  of 
sodium  hydrogen  carbonate.  L.  be  K. 

Estimation  of  Zinc  in  Poods.  By  Janice  (Chem.  Centr.,  1897,  i, 
519  ;  from  Zeit.Nahrungsm.  Hyg.  Waar.,  xi,  25— 26).— To  50  to  100 
grams  of  the  sample  which  has  been  cut  up  into  small  pieces,  dried 
for  3  hours  at  125°,  and  then  powdered,  25  c.c.  of  nitric  and  10  c.c. 
of  sulphuric  acid  are  added ;  after  the  first  violent  action  is  over,  the 
acid  is  evaporated  and  the  residue  incinerated  to  a  white  ash.  This  is 
dissolved  in  nitric  acid,  the  excess  of  acid  removed  by  evaporation  on 
the  water  bath,  tlie  residue  dissolved  in  water,  filtered,  and  the  filtrate 
neutralised  with  sodium  carbonate  ;  any  iron  present  is  precipitated 
as  phosphate  by  means  of  sodium  acetate,  and  the  zinc  is  then  precipi- 
tated as  sulphide  by  hydrogen  sulphide.  L.  de  K. 

Electrolytic  Separation  of  Cadmium  and  Zinc,  Zinc  and 
Cobalt,  and  Antimony  and  Tin.  By  A.  Waller  {Zeit.  Elehtrochem., 
1897,  4,  241 — 247). — Zinc  and  Cadmium. — A  neutral  solution  of  the 
chlorides  in  120  c.c.  of  water  is  treated  with  8  grams  of  potassium 
oxalate  and  2  grams  of  ammonium  oxalate  and  electrolysed  at  80 — 85°. 
Since  the  E.  M.  F.  required  for  the  decomposition  of  the  zinc  salt  is 
about  0*3  volt  higher  than  that  required  for  the  cadmium  salt,  and  the 
resistance  of  the  electrolytic  cell  employed  was  10  ohms,  it  follows 
that  a  current  not  exceeding  0*03  ampere  will  deposit  the  cadmium 
and  not  the  zinc.  With  0*02  ampere,  the  deposit  of  cadmium  was 
smooth  and  free  from  zinc.  The  test  analyses  given  show  that  the 
method  yields  excellent  results. 

Zinc  and  cobalt  were  separated  by  the  method  described  by  Yortmann 
(Blektrochem.  Zeit.,  1,  6).  Cobalt  potassium  sulphate  and  zinc  am- 
monium sulphate  were  dissolved  in  water,  6  grams  of  Rochelle  salt, 
1  to  1'5  grams  of  potassium  iodide,  and  2  to  3  grams  of  caustic  soda 
added,  and  the  whole  made  up  to  150  c.c.  and  electrolysed  at  60 — 65° 
with  about  2  volts  and  0-05  to  0-1  ampere.     A  little  cobaltic  oxide 
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OogOj,,  is  deposited  on  the  anode  which  must  be  weighed  after  drying 
at  110°.  The  error  of  the  determinations  does  not  exceed  1  per  cent. 
of  the  cobalt  present. 

Antimony  and  tin  are  separated  by  Ost's  method.  The  antimony 
and  tin  salts  are  dissolved  in  120  c.c.  of  a  solution  containing  pure 
sodium  sulphide  (quantity  not  stated)  and  2 — 3  grams  of  sodium  hydr- 
oxide, and  electrolysed  at  60°.  From  the  author's  experiments,  it  follows 
that,  under  these  circumstances,  antimony  free  from  tin  is  deposited 
when  the  E.  M.  F.  employed  varies  between  045  and  07  volt.  When 
the  E.  M.  F.  exceeds  0  7  volt,  tin  is  deposited  along  with  the  antimony. 

T.  E. 

Estimation  of  Copper  in  the  Presence  of  Other  Elements. 
By  Hariiy  Bbearley  (Chem.  News,  1897,  76,  291—293,  303—304).— 
The  author  has  applied  his  modifications  of  the  cyanide  titration  of 
copper  (this  vol.,  ii,  140)in  the  presence  of  various  elements,  using  in  each 
case  O'lO  gram  of  copper ;  alkali  salts,  equivalent  to  20  c.c.  of  hydro- 
chloric acid  (twice  normal  strength)  as  chloride ;  excess  of  sodium  car- 
bonate, 30  c.c.  (2N)  ;  excess  of  ammonia,  10  c.c.  (2N).     Sodium,  potas- 
sium, magnesium,  molybdenum,  arsenic,  antimony,  bismuth,  lead,  and 
uranium  cause  no  appreciable  error.     Zinc  causes  various  difBcultie.'*, 
re<]uires  more  ammonia,  also  more  cyanide,  and  then  reacts  with  the  silver 
nitrate,  so  that  it  is  best  to  add  an  excess  of  that  reagent,  filter,  and 
titrate  theexcesswith  cyanide;  or  sodium  pyrophosphate  in  concentrated 
solution  may  be  added  to  both  the  solution  and  the  standard  copper,  when 
fairly  good  results  are  obtained  ;  the  same  reagent  may  be  used  in  the 
presence  of  cadmium,  although  it  is  scarcely  required  in  that  case,  but 
it  is  said  to  be  useful  in  the  presence  of  iron.     With  aluminium,  the 
precipitates  with  ammonia  or  sodium  carbonate  are  objectionable,  and 
must  be  stopped  by  making  alkaline  with  soda  or  potash,  or  by  the 
use  of  sodium  pyrophosphate,  or  a  system  of  fractional  filtration  must 
be  adopted,  adding  the  bulk  of  the  silver  nitrate  required  before  the 
filtration.     The  use  of  soda  or  potash  is  only  to  be  recommended  within 
narrow  limits,  not  more  than  10  c.c.  of  2  normal  soda  in  about  250  c.c. 
of  solution.     Neither  citric  nor  tartaric  acid  can  be  used.     With  iron, 
the  ammonia,  the  results  are  good,  those  with  soda,  bad.    Manganese,  in 
the  ordinary  way,  forms  a  double  salt  with  copper,  and  so  gives  low 
results  ;  this  can  be  obviated  by  adding  sodium  carbonate  to  the  acid 
solution  of  copper  and  manganese  until  a  slight  precipitate  forms, 
dissolving  in  a  slight  excess  of  acid,  adding  cyanide  and  then  the 
usual  excess  of  sodium  carbonate ;  the  approximate  amount  of  copper 
must  be  known,  as  there  are  no  distinctive  colour  changes,  the  last 
precipitate  must  nob  be  filtered  until  it  has  changed  from  the  white, 
crystalline   to   a   brownish,  granular,   powdery,   and   more   compact 
condition.     Chromium  as  chromic  oxide  is  harmful,  as  chromic  acid  it 
is  harmless.     Cobalt,  nickel,  silver,   gold,   palladium,  and  platinum 
have  not  been  tried.      Mercury  exerts    an    influence  that  is  fairly 
regular,  as  might  be  expected  from  Deniges'  experience  (Abstr.,  1897, 
ii,  433).     The  precipitation  of  copper  by  means  of  sulphurous  acid  and 
potassium  thiocyanate  is   satisfactory,  but  filtration  is  a   difficulty  ; 
the  author's  recommendation,  therefore,  is  to  degant  the  solution  on  to 
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a  small  asbestos  or  paper  pulp  filter,  wash,  if  necessary,  with  a  dilute 
solution  of  the  reagents  ;  return  to  the  precipitating  vessel,  add  a  few 
CO.  of  nitric  acid  and  20  c.c.  (2N)  hydrochloric  acid,  boil  for  a  few 
minutes,  cool,  neutralise  with  sodium  carbonate,  add  the  usual  excess, 
and  titrate.  D.  A.  L. 

Estimation  of  Copper  as  Iodide.  By  Willenz  {Chem.  News, 
1897,  76,  243 — 244).— The  author  employs  an  approximately  N/25 
solution  of  sodium  thiosulphate  which  is  standardised  with  metallic 
copper  and  verified  before  each  set  of  analyses  ;  the  method  used  for 
this  purpose  must  be  rigorously  followed  in  the  actual  analyses,  and  is  as 
follows.  Ten  grams  of  electrotype  copper  is  dissolved  in  equal  volumes 
of  water  and  nitric  acid,  sp.  gr.  =  1*4,  the  nitrous  fumes  are  expelled 
by  boiling,  and  the  solution  diluted  to  a  litre.  Ten  c.c.  of  this  solu- 
tion is  transferred  to  a  200  c.c.  conical  flask  with  a  mark  at  50  c.c, 
and  carefully  treated  with  dilute  ammonia  until  precipitation  ceases  ; 
dilute  acetic  acid  is  then  gradually  added  to  dissolve  the  precipitate, 
and  this  solution  is  made  strongly  acid  with  6  or  6  c.c.  of  concentrated 
acetic  acid,  diluted  to  50  c.c,  and  mixed  with  10  c.c  of  a  10  per  cent, 
solution  of  potassium  iodide,  which  is  allowed  to  react  exactly  2 
minutes.  The  thiosulphate  solution  is  now  run  in  until  a  clear,  yellowish- 
brown  tint  is  attained ;  a  small  quantity  of  starch  solution  is  next 
added,  and  the  addition  of  thiosulphate  continued  with  agitation  until 
the  colour  changes  to  dirty  greyish-violet,  when  the  thiosulphate  is 
added  in  drops,  agitating  vigorously  after  each  drop ;  the  appearance 
of  a  straw  colour  is  taken  as  the  end  of  the  titration. 

It  is  also  applicable  to  pyrites,  the  preliminary  treatment  of  the 
mineral  being  as  follows.  Ten  grams  of  finely  powdered  and  dry  pyrites, 
with  8  c.c.  of  water  and  2  c.c.  of  sulphuric  acid,  is  treated  gradually 
with  from  25  to  30  c.c.  of  nitric  acid,  sp.  gr.  =  1*4,  until  there  is  no 
further  effervescence,  when  another  3  c.c.  of  sulphuric  acid  is  added. 
The  whole  is  boiled,  agitating  meanwhile  until  pasty,  treated  with 
hot  water,  boiled  again  for  a  short  time,  cooled,  diluted  to  half  a 
litre,  and  filtered.  One  hundred  c.c.  of  the  filtrate  is  treated  with 
a  few  c.c.  of  sulphuric  acid,  and  while  boiling,  a  warm,  concentrated 
solution  of  sodium  thiosulphate  is  gradually  added  ;  the  solution  as- 
sumes various  colours,  ultimately  becoming  black,  but  the  boiling  is 
continued  until  the  precipitate  agglomerates.  The  precipitate  is 
washed  rapidly  several  times  with  boiling  water,  by  decantation  and 
on  the  filter,  until  free  from  sulphuric  acid,  pressed  between  blotting 
paper,  and  gently  heated  in  a  crucible  to  get  rid  of  moisture  ;  finally, 
heated  strongly  to  eliminate  any  sulphur,  arsenic,  antimony,  and  tin. 
The  residue  is  dissolved  in  1  c.c.  of  a  mixture  of  equal  volumes  of 
water  and  nitric  acid,  sp.  gr.  =1-4,  and  the  process  continued  in  the 
manner  described  above.  D.  A.  L. 

Separation  of  Mercuric  from  Bismuth  Salts.  By  Ludwig 
Vanino  and  F.  Treubert  {Ber.,  1898,  31,  129—130.  Compare  Abstr., 
1897,  ii,  604). — Mercury  and  bismuth  can  be  readily  and  accurately 
estimated  in  mixtures  of  the  two  by  adding  a  mixture  of  hypophos- 
phorous  acid  and  hydrogen  peroxide  to  the  solution  slightly  acidified 
with  hydrochloric  acid,  when  the  mercury  is  precipitated  as  calomel. 
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The  filtrate  is  then  made  faintly  alkaline  with  caustic  soda,  warmed  to 
remove  the  hydrogen  peroxide,  and  treated  with  more  hypophosphorous 
acid,  which  precipitates  the  bismuth  in  the  metallic  state.         A.  H. 

Estimation  of  Nickel  in  Iron,  Cast  Iron,  and  Steel.  By 
Pebillon  {Chevi.  Centr.,  1897,  i,  437  ;  from  Rev.  chim.  anal.  appL,  5. 
21 — 22). — A  quantity  varying  from  025  to  4  grams  of  the  sample  is 
dissolved  in  nitric  acid  of  sp.  gr.  =  1'2,  and  after  the  excess  of  acid 
has  been  expelled  by  boiling,  enough  aqueous  potash  is  added  to  preci- 
pitate the  metals  ;  25  grams  of  oxalic  acid  is  then  added,  and  the  whole 
dried  at  80°.  On  boiling  the  dried  mass  with  100  c.c.  of  a  mixture  of 
equal  volumes  of  water,  acetic  acid,  and  alcohol  for  some  time,  and 
finally  keeping  for  4  hours  at  80°,  the  nickel  oxalate  is  completely 
precipitated  and  may  be  obtained  free  from  alkalis  by  wa.shing  it  with 
a  10  per  cent,  solution  of  oxalic  acid.  On  ignition,  it  leaves  nickel 
oxide,  which  may  be  freed  from  traces  of  iron  and  manganei?e  by  dis- 
solving it  in  hydrochloric  acid,  and  then  adding  bromine  water  and 
ammonia ;  the  precipitate  containing  the  iron  and  manganese  is  weighed 
and  the  nece.ssary  correction  made.  L.  de  K. 

Estimation  of  Chromium  in  Iron  Chromium  Alloys.  By 
Heinrich  Fresenius  and  H.  Bayerlein  {Zeit.  anal.  Chem.,  1898,  37, 
31 — 35). — The  greater  part  of  the  alloy  employed  was  soluble  in 
hydrochloric  acid.  The  solution  was  evaporated  to  remove  silica  ; 
the  small  portion  not  soluble  was  fused  in  a  silver  crucible  with  sodium 
peroxide,  by  which  means  all  the  chromium  it  contained  was  rendered 
soluble  as  chromate,  and  was  united  with  the  principal  solution,  which 
was  then  treated  with  an  excess  of  sodium  peroxide  and  digested  at  a 
gentle  heat  until  evolution  of  gas  ceased.  The  precipitated  ferric 
oxide  was  redissolved  and  once  more  treated  with  sodium  peroxide, 
and  was  then  perfectly  free  from  chromium.  The  main  alkaline 
solution  was  next  acidified  with  hydrochloric  acid,  treated  with 
hydrogen  peroxide,  boiled  until  the  peroxide  was  decomposed  and  the 
chromate  reduced,  and  evaporated  to  dryness  to  get  rid  of  silica  dis- 
solved from  the  glass  vessels.  After  redissolving  in  acid,  it  was 
precipitated  with  ammonia  in  a  platinum  dish,  and  the  precipitate 
of  chromic  oxide  weighed.  To  remove  traces  of  alumina,  it  was  fused 
with  alkali  carbonate  and  nitrate,  and  the  solution  precipitated  by 
ammonia  and  ammonium  carbonate.  The  precipitate  was  not  free 
from  chromium,  and  required  a  repetition  of  the  fusion,  <tc. 

For  the  qualitative  detection  of  iron,  aluminium,  and  chromium,  it 
is  sufficient  to  free  the  solution  from  excess  of  acid,  add  excess  of 
sodium  peroxide,  and  heat ;  filter  from  the  iron  precipitate  and  test 
for  alumina  by  ammonia  after  acidifying  with  hydrochloric  acid. 

M.  J.  S. 

Thorium  Hydrogen  Oxalate.  By  Charles  Glaser  {Zeit.  anal. 
Chem.,  1898,  37,  25 — 28). — A  further  examination  of  the  salt  pre- 
cipitated by  hydrochloric  acid  from  a  solution  of  thorium  oxalate  in 
ammonium  oxalate  shows  that  it  has  not  the  simple  composition 
previously  assigned  to  it  (Abstr.,  1897,  ii,  349),  but  is  a  mixture  of 
the  normal  and  the  acid  oxalate,  the  composition  varying  somewhat 
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according  to  the  circumstances  under  which  it  is  precipitated.  The 
analyses  made  are  not  quite  conclusive,  but  when  the  amount  of  the 
normal  salt  (ThCgO^  +  2H2O)  calculated  from  them  was  deducted,  the  re- 
mainder indicated  for  the  acid  salt  the  formula  Th2H2(02^4)5  +  ^^2^> 
after  drying  at  115°.  M.  J.  S. 

Volumetric  Estimation  of  Antimony.  By  Ferdinand  Gautier 
{Actes  Soc.  Sci.  Chili,  1897,  7,  74— 76).— See  this  vol.,  ii,  232. 

Estimation  of  Carbonic  Anhydride  in  Natural  Waters.  By 
Clarence  A.  Seyler  {Analyst,  22,  312 — 316). — The  author  has  made 
use  of  Trillich's  process  for  the  last  seven  years  and  again  recommends 
it  as  being  quite  trustworthy.  One  hundred  c.c.  of  the  sample  is  mixed 
with  a  few  drops  of  a  neutral  alcoholic  solution  of  phenolphthalein  and 
titrated  in  a  narrow  glass  cylinder  with  a  N/20  solution  of  sodium 
carbonate,  until  a  faint,  but  permanent,  red  tint  appears.  This  gives 
the  free  carbonic  anhydride  alone.  The  combined  acid  is  then  estimated 
by  adding  a  little  methyl-orange  and  titrating  with  N/20  hydrochloric 
acid ;  the  total  carbonic  acid  is  the  sum  of  the  two  titrations.  Water, 
which,  after  boiling,  turns  red  with  phenolphthalein  does  nob  neces- 
sarily contain  alkali  carbonates,  as  the  red  coloration  may  be  due 
to  incompletely  precipitated  calcium  or  magnesium  carbonate. 

Attention  is  called  to  the  great  importance  of  the  free  and  half- 
bound  carbonic  acid  when  Clark's  softening  process  is  to  be  applied. 

L.  DE    K. 

Estimation  of  Paraffin  in  Petroleum  of  High  Boiling  Point. 
By  D.  HoLDE  {Chem.  Centr.,  1897,  i,  309,  443  ;  from  Chem.  Rev.  Fett 
ii.  Harz.  Ind.,  4,  4 — 6,  21 — 25). — The  author  considers  the  processes  of 
Pawlewski  and  Filemonowicz,  Zaloziecki  and  Holand,  Holand  and 
Aisinmann  as  untrustworthy,  and  recommends  the  following :  10 — 20  c.c. 
of  a  sample  solidifying  at  -  5"^,  or  5  c.c.  of  a  sample  solidifying  at  0°,  is 
dissolved  in  the  smallest  amount  of  a  mixture  of  equal  parts  of  com- 
mercial absolute  alcohol  and  ether.  This  solution,  contained  in  a 
200  c.c.  Erlenmeyer  flask,  is  cooled  to  —18°  or  —20°  by  a  mixture  of 
ice  and  salt,  and  more  alcohol-ether  mixture  is  cautiously  added  until 
no  more  oil-drops  are  visible  and  there  is  merely  a  flocculent  deposit  of 
paraffin.  The  liquid  is  then  filtered,  the  funnel  being  surrounded  with 
a  freezing  mixture,  and  washed  with  the  ether  mixture  cooled  to  -  20° 
if  dealing  with  hard  paraffin,  but  for  soft  paraffin  a  mixture  of  2  vols. 
of  alcohol  and  1  vol.  of  ether  cooled  to  -  20°  is  used.  The  washing  is 
continued  until  10  c.c  of  the  filtrate  no  longer  gives  an  oily  residue. 
The  insoluble  residue  is  dissolved  off  the  filter  by  hot  benzene,  which  is 
then  evaporated  in  a  tared  beaker.  When  dealing  with  a  product  rich 
in  soft  paraffin,  it  is  necessary  to  treat  the  residue  once  more  in  the 
manner  described  above. 

Petroleum  containing  pitch  or  asphalt  cannot  be  tested  by  this 
method.  L.  de  K. 

Estimation  of  Paraffin  in  Crude  Oil  Distillates.  By  Semjon 
Aisinmann  {Cliem.  Centr.,  1897,  1,  1261—1262;  from  Chem.  Rev.  Fett 
■a.  Harz.  Ind.,  4, 106— 108, 117— 119).— The  author  states  that  paraffin 
is  quite  inBoluble  in  absolute  alcohol  cooled  down  to   -  15°  by  means 
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of  a  mixture  of  ice  and  salt.  Five  grams  of  the  sample  dissolved  in  a 
suflBciency  of  absolute  alcohol  is  cooled  to  -  15°;  when  no  more  paraffin 
separates,  the  liquid  is  filtered  off  through  a  funnel  surrounded  by  a 
freezing  mixture,  and  the  filter  is  washed  with  absolute  alcohol  at 
-  15°  until  the  washings  no  longer  become  turbid  on  adding  water. 
The  parafiin  is  then  dried  in  a  desiccator  and  weighed.  L.  de  K. 

Tabarie's  Method  for  the  Estimation  of  Alcohol.  By  Norman 
Leonard  and  Harry  M.  Smith  {Analyst,  22,  225 — 227). — In  this 
process,  the  sp.  gr.  of  the  alcoholic  liquid  is  taken ;  a  known  volume  is 
then  evaporated  to  a  small  bulk  to  drive  off  the  alcohol,  and  after 
making  up  to  the  original  bulk  with  water,  the  sp.  gr.  is  again  taken. 
To  get  the  sp.  gr.  of  the  spirit,  either  the  extract  gravity  is  divided 
into  the  present  gravity,  or  the  excess  of  extract  gravity  over  1000  ia 
deducted  from  the  present  gravity.  There  having  been  much  dis- 
cusfsion  as  to  which  of  the  two  calculations  is  the  correct  one,  the 
authors  have  made  a  long  series  of  experiments  on  the  subject,  and 
have  come  to  the  conclusion  that,  for  spirits  with  but  little  solid  matter, 
the  division  formula  should  be  used,  whilst  the  subtraction  formula 
should  be  employed  for  heavily  sweetened  articles.  L.  dk  K. 

Behaviour  of  Glycerol  towards  Metallic  Oxides  with  a  view 
to  its  Quantitative  Estimation.  By  Frieurich  Bullnheimer 
(C/iem.  Cenlr.,  1897,  1,  522 — 523  ;  from  Forach.  Ber.  Lebensm.,  4, 
12 — 21). — This  is  an  account  of  a  series  of  experiments,  not  yet 
finished,  on  the  solubility  of  metallic  oxides  in  glycerol  containing 
excess  of  free  alkali.  The  only  oxides  which  dissolve  to  a  considerable 
extent  are  those  of  copper,  bismuth,  and  antimony.  The  following 
six  oxides  are  completely  reduced  to  the  metallic  state  under  the  condi- 
tions of  experiment,  namely,  silver,  gold,  mercury,  rhodium,  palladium, 
and  platinum.  L.  de  K. 

Detection  of  Glycerol.  By  Georges  DENiofes  {Chem.  Cenfr.,  1897, 
1,  1002—1003  ;  from  Bull.  Soc.  Pharm.  Bordeaux,  36,  356).— The 
glycerol  is  first  isolated  by  the  well-known  method  of  extraction  with 
alcohol-ether,  and  after  evaporating  the  latter,  the  residue  is  heated  in  a 
small  retort  with  potassium  hydrogen  sulphate.  If  a  pungent  odour  of 
acraldehyde  is  emitted,  a  rod  moistened  with  Nessler's  reagent,  or  an 
ammoniacal  silver  nitrate  solution  is  exposed  to  the  fumes;  when  acralde- 
hyde is  present,  the  reagent  will  become  brown.  L.  de  K. 

Detection  of  Picric  Acid,  and  Distinction  ftom  Dinitrocresol 
(Saffron  Substitute).  By  A.  Rymsza  {Zeit.  anal.  Chem.,  1897,  36, 
813 — 814;  from  Inaug.  Dissert.  Bat'jxit). — The  substance  is  macerated 
for  several  hours  with  water  acidified  with  sulphuric  acid,  then  mixed 
with  3  vols,  of  95  per  cent,  alcohol,  and  digested  for  24  hours  at 
50 — 60°.  After  filtration  and  evaporation  of  the  alcohol,  any  fat  is 
removed  by  shaking  with  light  petroleum,  and  the  liquid  is  then 
acidified  with  hydrochloric  acid,  and  .shaken  repeatedly  with  ether. 
Urine,  which  in  cases  of  poisoning  with  picric  acid  is  always  coloured 
reddish-brown  by  the  presence  of  picramic  acid,  may  be  extracted  with 
ether  after  simply  acidifying.  The  residue  obtained  by  evaporating 
the  ether  is  then  tested  for  picric  acid,  by  (1)  the  isopurpuric  acid 
reaction  (blood-red  colour  on  warming  with  potassium  cyanide  and  soda), 
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(2)  the  picramic  acid  reaction  (blood-red  colour  on  heating  with  soda 
and  grape-sugar),  or,  better,  (3)  soda  and  ammonium  sulphide,  (4)  ammo- 
niacal  copper  solution  (yellowish-green  precipitate  of  hexagonal  needles 
which  polarise  light),  and  (5)  by  dyeing  white  wool.  The  limit  of 
sensitiveness  of  the  five  reactions  is  1:5000,  1:7000,  1:12500, 
1  :  80000,  1  :  110000  respectively.  Reactions  (2)  and  (5)  are  less  sensi- 
tive in  presence  of  fats  and  other  substances. 

When  reduced  with  stannous  chloride  and  hydrochloric  acid,  potas- 
sium dinitrocresol  gives  a  cherry-red  colour  with  ammonia  ;  picric  acid, 
a  brownish-red.  Reduced  with  zinc  and  hydrochloric  acid,  the  former 
gives  a  bright  red  colour,  which  disappears  after  a  time.  Picric  acid 
sometimes  gives  a  blue  colour,  later  a  brownish-green,  which  remains 
unchanged  for  days.  M,  J.  S. 

Detection  of  Cholesterol  and  Phytosterol  in  Fats.  By 
Arthur  Forster  and  Rudolf  Riechelmann  {Chem.  Centr.,  1897,  i,  563  ; 
from  Zeit.  offentl.  Chem.,  3,  10 — 12). — The  sample  (50  grams)  is  boiled 
twice  for  5  minutes  with  75  c.c.  of  96  per  cent,  alcohol,  using  a  reflux 
condenser,  and  when  cold  the  spirit  is  decanted  off  thi'ough  a  filter. 
The  filtrate  is  then  heated  in  a  retort  with  50  c.c.  of  50  per  cent, 
aqueous  soda  until  about  three-fourths  of  the  spirit  has  distilled  over, 
the  residue  transferred  to  a  porcelain  dish,  and  the  rest  of  the  spirit 
removed  by  evaporation.  The  aqueous  liquid  is  then  extracted  by 
shaking  with  ether  in  a  suitable  apparatus,  the  ethereal  liquid  dis- 
tilled to  dryness,  and  the  residue  again  taken  up  with  a  little  ether, 
which  is  fi.ltered  into  a  small  glass  and  allowed  to  evaporate  slowly. 
The  residue  is  again  dissolved  in  strong  alcohol  and  allowed  to  crystal- 
lise, when  it  will  be  in  a  sufficiently  pure  condition  for  microscopical 
examination,  best  with  polarised  light. 

Cholesterol  crystallises  in  very  thin,  rhombic  tablets.  Phytosterol, 
on  the  other  hand,  in  fascicular,  well-formed,  fairly  broad  needles  ; 
when  crystallised  very  slowly,  the  crystals  assume  the  form  of  six- 
sided  tablets.  From  undoubtedly  pure  lard,  the  authors  have  sometimes 
obtained  crystals  of  cholesterol  which  were  not  well  formed,  so  as  to 
render  the  test  uncertain.  L.  de  K. 

Fehling's  Solution.  By  J.  Bishop  Tingle  {Amer.  Chem.  J.,  1898, 
20,  126 — 127). — Since  ordinary  Fehling's  solution,  unless  strongly 
alkaline,  is  reduced  by  mineral  acids  (compare  Jovitschitsch,  this 
vol.,  ii,  98),  the  use  of  the  following  solution,  described  by  Purdy,  is 
recommended.  4 '742  grams  of  crystallised  copper  sulphate  is  dissolved 
in  200  c.c.  of  water  and  38  c.c.  of  glycerol,  and  mixed  with  23*5  grams 
of  potassium  hydroxide  dissolved  in  200 c.c.  of  water;  450  c.c.  of 
ammonia  (sp.  gr.  =  0-9)  is  added,  and  the  mixture  diluted  to  1  litre ; 
35  c.c.  of  this  solution  is  equivalent  to  0"02  grams  of  dextrose ;  to 
determine  dextrose,  35  c.c.  of  the  copper  solution  is  diluted  with  70  c.c. 
of  water,  boiled,  and  the  sugar  solution  added,  drop  by  drop,  until  the 
blue  colour  is  discharged.  The  copper  solution  is  not  reduced  by 
mineral  acids,  and  is  unchanged  by  long  keeping.  W.  A.  D. 

Estimation  of  Dextrose.  By  Eduard  PFLitGER  {PJluger's  Archiv., 
1898,  69,    339 — 471). — A  critical   article  dealing  with   the  various 
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methods  of  estimating  sugar,  and  giving  full  details  of  a  new  method, 
a  preliminary  notice  of  which  has  already  appeared  (Abstr.,  1897,  ii, 
378).  W.  D.  H. 

Volumetric  Estimation  of  Grape  Sugar  and  other  Substances 
Oxidisable  by  Fehling's  Solution.  By  E.  Rieoleb  {Zeit.  anal.  Chem., 
1898,  37,  22 — 25). — The  method  depends  on  the  use  of  an  excess  of 
the  Fehling's  solution  and  the  titration  of  the  excess  of  copper  by 
iodine  and  thiosulphate.  Ten  c.c.  of  standard  copper  sulphate  (69 '28 
grams  per  litre)  is  mixed  with  10  c.c.  of  the  alkaline  tartrate  solution 
(346  grams  of  sodium  potassium  tartrate  and  100  grams  of  sodium 
hydroxide  in  the  litre),  and  100  c.c.  of  water ;  2  c.c.  of  pure  concentrated 
sulphuric  acid  is  added  and  well  mixed  in,  the  mixture  is  cooled,  1 
gram  of  potassium  iodide  in  10  c.c.  of  water  is  added  and  a  little  starch, 
and  the  liberated  iodine  is  titrated  with  N/10  thiosulphate  until  the  blue 
colour  is  destroyed  and  does  not  reappear  for  5  minutes  (a  reappearance 
later  is  to  be  disregarded).  If  the  thiosulphate  is  of  correct  strength, 
27*8  c.c.  will  be  required,  and  each  c.c.  will  correspond  with  000635  gram 
of  copper. 

Fresh  quantities  of  the  copper  and  tartrate  solutions  diluted  with  30 
c.c.  of  water  are  heated  to  boiling,  10  c.c.  of  the  sugar  solution,  which 
must  not  exceed  1  per  cent,  in  strength,  is  run  in,  and  after  boiling 
for  a  few  seconds  the  precipitated  cuprous  oxide  is  filtered  off  with  a 
dense  filter  and  well  washed.  The  filtrate  is  acidified  and  titrated  as 
above,  and  from  the  difference  between  the  two  titrations  the  copper 
precipitated  is  calculated,  and  the  corresponding  amount  of  grape 
sugar  found  from  AUihn's  table.  Test  analyses  showed  satisfactory 
results.  For  the  estimation  of  lactose  in  milk,  the  proteids  must  be 
first  removed.  This  is  very  neatly  effected  by  using  a  solution  of  asa- 
prole  in  citric  acid  (30  grams  of  each  per  litre) ;  15  c.c.  of  this  reagent 
suffices  for  10  c.c.  of  milk,  the  mixture  being  made  up  to  100  c.c, 
warmed  to  60°,  and  filtered.  Twenty  c.c.  of  the  filtrate  is  then  treated 
with  the  mixed  copper  solutions  as  before,  the  boiling  being  continued 
for  6  minutes  before  filtering.  Soxhlet's  table  gives  the  amount  of 
lactose  corresponding  with  the  copper  precipitated.  M.  J.  S. 

Detection  and  Estimation  of  Saccharose  in  Wine.  By  Arthur 
BoRNTBAGEE  {Zeit.  anal.  Oiem.,  1897,  36,  767 — 776). — Saccharose  is 
always  detected  and  estimated  by  inverting  with  an  acid  and  ascer- 
taining the  increase  in  laevorotation  of  polarised  light  and  in  reducing 
power,  but  the  proportion  of  acid  to  be  used,  and  the  time  and  tem- 
perature of  heating  have  been  most  variously  prescribed  by  diffei'ent 
authorities.  Of  late,  the  opinion  seems  to  have  gained  ground  that 
with  the  large  quantity  of  acid  employed  by  the  early  experimenters 
a  danger  existed  of  partially  reversing  the  Isevorotation  of  the  in- 
verted sugar  (compare  Bishop,  Abstr.,  1 889,  85).  The  author  confirms 
the  fact  of  this  reversal  when  the  heating  is  unduly  prolonged,  but 
shows  that  with  sugar  solutions  of  the  strength  employed  for  Soleil's 
instrument  (16'35  grams  per  100  c.c.  and  stronger  solutions  are  hardly 
ever  met  with  among  sweet  wines)  the  maximum  Isevorotation  is  at- 
tained when  1/10  volume  of  hydrochloric  acid  of  sp.  gr.  =11  (20  per 
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cent.)  is  added  and  the  temperature  is  maintained  at  67 — 70°  for 
10 — 20  minutes.  With  the  Yentzke  solution,  however  (26-048  grams 
per  100  c.c),  the  maximum  is  reached  at  10  minutes  and  already  at 
15  minutes  a  falling  off  is  observed.  The  author  therefore  regards 
the  method  which  he  adopted  in  1888  (Abstr.,  1890,  426)  as  free  from 
all  objection,  especially  when  it  is  considered  that  many  hundred 
samples  of  sweet  wine  free  from  saccharose  examined  by  this  method 
have  given  practically  identical  rotations  before  and  after  inversion. 
When  the  saccharine  strength  does  not  exceed  that  of  the  Soleil 
standard,  inversion  may  be  completed  by  leaving  the  mixture  for  18 
hours  at  18 — 20°,  but  with  the  stronger  solution,  it  is  incomplete  even 
at  48  hours.  Sweet  wines  free  from  saccharose  show  a  slight  increase 
(2-2  degrees  Yentzke  with  a  200  mm.  tube)  when  inverted  in  the  cold, 
although  the  reducing  power  remains  unchanged,  and  since  1  degree 
Ventzke  of  Isevorotation  corresponds  with  about  0*8  gram  of  saccharose 
per  100  c.c.  the  measurement  of  the  reducing  power  after  cold  inversion 
is  the  more  accurate  method  of  estimating  the  saccharose  present. 

M.  J.  S. 

Estimation  of  Glycogen  in  the  Liver.  By  A.  E.  Austin 
{Virchow's  Archiv.,  1897,  150,  185 — 196). — Briicke's  method  of  pre- 
paring glycogen  leaves  a  considerable  quantity  of  that  substance  in 
the  liver,  which  can  be  then  extracted  by  Kiilz's  method.  Various 
objections  to  the  use  of  the  latter  method  are,  however,  advanced.  A 
method  was  therefore  devised  in  which  the  liver  was  first  subjected 
to  gastric  digestion  ;  the  amount  then  obtained  was  sometimes  more, 
sometimes  less,  than  by  Kiilz's  method.  Pepsin  hydrochloric  acid  has 
no  action  on  glycogen.  W.  D.  H. 

Detection  of  Aldehydes  and  Phenols.  By  Barbet  and 
Jandrier  (Zeit.  anal.  Chem.,  1898,  37,  47 — 48 ;  from  Ann.  Chim. 
anal.,  17,  325). — A  few  c.c.  of  a  phenol  are  mixed  in  a  test  tube  with 
2  c.c.  of  absolute  alcohol  containing  traces  of  an  aldehyde,  1  c.c.  of 
concentrated  sulphuric  acid  is  then  poured  down  the  side,  and  the 
colours  observed  at  the  contact  surface  and  after  shaking. 

With  phenol  and  acraldehyde  (a  O'OOl  per  cent,  solution),  the  acid 
layer  is  yellow,  the  alcoholic  violet.  On  shaking,  the  whole  becomes 
heliotrope-coloured. 

Formaldehyde  gives  no  such  reaction  with  phenol ;  but  with  gallic 
acid  the  lower  layer  is  yellow  and  the  upper  blue,  and,  on  shaking, 
the  whole  becomes  heliotrope-coloured,  passing  into  salmon  colour,  or 
with  a  stronger  solution  (0*01  per  cent.),  dirty  green.  Acraldehyde 
gives  no  colour  with  gallic  acid.  y8-Naphthol,  a-naphthol,  quinol,  and 
phloroglucinol  all  give  colours  with  aldehydes,  some  of  the  reactions 
being  both  characteristic  and  very  sensitive.  M.  J.  S. 

Detection  of  Chloral  Hydrate.  By  Adam  Jaworowski  {Zeit. 
anal.  Cliem.,  1898,  37,  60—61 ;  from  Pharm.  Zeit.  Russ.,  33,  373).— 
A  solution  of  0*12  gram  of  resorcinol  in  dilute  aqueous  chloral  hydrate 
poured  upon  dilute  sulphuric  acid  gives  a  brown  ring  at  the  contact 
surface,  and  the  whole  becomes  brown  on  shaking.  Strong  ammonia 
floated   on    the   mixture  acquires   a   yellowish-red  colour.      Aqueous 
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chloral  hydrate  gives,  with  Nessler  solution,  a  brick-red  precipitate, 
changing  to  dirty  yellowish-green.  Chloral  hydrate  solution  (2  c.c. 
containing  0*03 — 0'06  gram)  when  boiled  with  03  gram  of  potassium 
thiocyanate,  and  then  treated  with  3 — 5  drops  of  normal  potash 
solution,  becomes  light  brown,  and  on  standing  gives  a  dark  brown 
precipitate  with  a  colourless  upper  liquor. 

A  similar  experiment  with  0'2 — 0'3  gram  of  sodium  thiosulphate 
gives  a  turbid,  brick-red  liquid,  becoming  clear  and  brownish-red  when 
the  potash  is  added.  When  phloroglucinol  is  heated  with  choral 
hydrate  and  then  treated  with  potash,  it  gives  a  deep  brown-red 
colour;  on  acidifying  with  hydrochloric  acid  after  cooling  an<i  then 
shaking  with  amylic  alcohol,  the  latter  becomes  brownish-red. 

M.  J.  S. 

Estimation  of  Acetic  Acid  in  the  Presence  of  Inorganic 
Salts.  By  Bebtbah  Blount  {Aiudyst,  22,  309— 310).— The  mixture, 
which  should  be  free  from  nitrates,  is  distilled  with  dilute  sulphuric 
acid  until  fumes  of  the  latter  begin  to  make  their  appearance,  the 
distillate  being  collected  in  a  receiver  containing  aqueous  soda.  It  is 
then  evaporated  nearly  to  dryness,  and  a  large  excess  of  absolute 
alcohol  added,  which  dissolves  the  sodium  acetate  and  the  excess  of 
sodium  hydroxide,  leaving  the  sodium  chloride  and  sulphate  as  an 
insoluble  residue.  As  the  solution  still  contains  some  impurities,  the 
alcohol  must  be  evaporated,  and  the  residue  re-distilled  with  dilute 
sulphuric  acid  ;  the  distillate  is  collected  in  a  receiver  containing 
aqupous  baryta,  and  after  the  excess  of  baryta  has  been  removed  by 
means  of  carbonic  anhydride,  the  barium  acetate  is  dried  and  weighed. 

L.  DE  K. 

Dissociation  of  the  Salts  of  Petroleum  Acids  and  the 
Estimation  of  Free  Acids  in  Mineral  Oils.  By  Roman  Zalo- 
ziECKi  {Ckem.  Centr.,  1897,  i,  444  ;  524—525  ;  Chem.  Rev.  Fett.  it. 
Harz.  Ivd.,  4,  25—27  ;  36— 38).— The  author  states  that  the  free 
acidity  of  mineral  lubricating  oils  is  best  estimated  by  means  of  N/iO 
soda  dissolved  in  proof  spirit. 

The  soap  formed  is  not  decomposed  by  water,  but  is  hydrolysed  to  a 
certain  extent  when  agitated  with  petroleum.  L.  de  K. 

Detection  of  Margarine.  By  Hebmann  Bbemer  {CJiem.  Centr., 
1897,  i,  948  ;  from  Milch.  Zeit.,  26,  210— 211).— It  has  been  proposed 
to  add  small  quantities  of  phenolphthalein  or  dimethylamidoazobenzene 
to  margarine  so  as  to  facilitate  its  detection ;  the  addition  of  5  per 
cent,  of  sesame  oil  is  recommended  by  the  author,  who  wishes  this  to 
be  made  compulsory,  not  only  in  the  case  of  butter  substitutes,  but 
also  for  lard  adulterants.  L.  de  K. 

Rapid  Detection  of  Margarine  in  Cheese.  By  Rudolf 
Hefelmann  {Chem.  Centr.,  1897,  i,  1002  ;  from  Zeit.  'offentl.  Chem.,  3, 
117 — 120). — Twenty  to  50  grams  of  the  rasped  cheese  is  introduced 
into  a  tube  20  cm.  long  and  2*5  cm.  wide  ;  20 — 25  c.c.  of  hydrochloric 
acid  of  sp.  gr.  =  1*19  is  added,  and  the  tube  is  then  placed  in  a  boiling 
water  bath  for  about  half  an  hour  ;  the  casein  dissolves,  and  the  fatty 
matter  floats  on  the  top  of  the  brown  liquid.     A  few  drops  of  the  fat 
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are  then  pipetted  off  and  tested  in  the  butyro-refractometer.  If  the 
fat  which  separates  is  not  quite  clear,  it  must  be  dissolved  by  agitating 
the  liquid  with  light  petroleum,  when  the  latter,  on  evaporation,  will 
leave  the  fat  in  a  sufficiently  pure  state.  L.  de  K. 

Examination  of  Cheese  for  Foreign  Fats  (Artificial  Cheese) 
and  the  Estimation  of  Water  and  Fat  in  Cheese.  By  Arthur 
Devarda  {Zeit.  anal.  Chem.,  1897,  36,  751 — 766). — The  estimation  of 
the  volatile  fatty  acids  by  the  Reichert-Meissl  process  is  a  most 
valuable  method  of  detecting  the  presence  of  foreign  fats.  Although 
in  most  cases  the  true  milk  fats  of  cheese  show  little  change  after 
the  completion  of  the  ripening  process,  yet,  in  consequence  of  the 
development  of  lactic  acid  and  of  certain  unelucidated  changes  in  the 
proteids,  the  fats  extracted  by  ether  often  show  a  higher  percentage 
of  volatile  fatty  acids  than  is  the  case  in  butter.  The  following 
method  of  extraction  avoids  this  source  of  error.  About  50 — 100 
grams  of  the  cheese,  cut  into  small  fragments  or  rubbed  up  with  a 
little  water  in  a  mortar,  is  placed  in  a  Wolfbauer's  flask  (a  double 
flask  shaped  like  a  figure  8)  with  50 — 80  c.c.  of  water,  100 — 150 
CO.  of  ether,  and  a  drop  of  phenolphthalein.  After  vigorous  shaking, 
dilute  potash  is  added  until  a  pink  colour  is  obtained,  and  the  flask  is 
again  well  shaken.  The  ethereal  layer  is  filtered  and  distilled,  and 
the  fat,  after  drying  at  100°,  is,  if  necessary,  again  filtered.  In  about 
45  specimens  of  genuine  cheese,  the  Reichert-Meissl  number  ranged 
from  23"1  to  32*6,  only  two  specimens  (a  Limburg,  and  a  Swiss 
green  cheese)  showing  lower  numbers  (20'1  and  15'4  respectively,  with 
the  abnormally  low  saponification  number  216),  whilst  the  four  artificial 
cheeses  examined  gave  only  1-7 — 3'1. 

The  best  method  of  estimating  the  water  is  to  expose  10  grams  of 
the  cheese,  cut  into  small  pieces,  in  a  vacuum  over  sulphuric  acid  at 
the  ordinary  temperature  for  24 — 36  hours,  and  to  finish  by  2 — 6 
hours  at  100°.  The  loss  of  volatile  acids  is  by  this  means  reduced  to 
a  minimum,  and  the  cheese  is  left  in  a  porous  condition,  in  which 
state  it  is  easily  pulverised  without  adding  sand,  and  is  very  readily 
extracted  with  ether.  The  ether  exti'act  rarely  contains  notable 
proportions  of  non-fatty  organic  matters.  The  crude  fats  may  be 
partially  purified  by  redissolving  in  cold  ether,  or  by  shaking  the 
ethereal  solution  with  water  or  dilute  alkali.  Light  petroleum 
presents  no  advantage  over  ether  for  the  extraction  of  the  fats. 

M.  J.  S. 

Glucosides  contained  in  Digitalis  Leaves,  and  their  Estima- 
tion. By  0.  C.  Keller  {Chem.  Centr.,  1897,  i,  1211  ;  from  Ber.  Pharm. 
Ges.,  1895,  Heft  11). — According  to  the  author,  the  leaves  of  digi- 
talis contain  the  three  glucosides,  digitoxin,  digitonin,  and  digitalin, 
which  are  identical  with  the  glucosides  contained  in  the  seeds.  To 
estimate  the  quantity  of  digitoxin,  the  leaves  are  extracted  with 
70  per  cent,  alcohol,  the  solution  evaporated,  the  residue  taken  up 
with  water,  basic  lead  acetate  added,  the  lead  removed  from  the  filtrate 
by  sodium  sulphate,  the  solution  made  alkaline  with  ammonia,  and 
shaken  with  chloroform.  The  digitoxin  thus  extracted  is  purified  by 
means  of  a  mixture  of  ether  and  chloroform  (3  :  7)  in  light  petroleum. 

20—2 
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It  forms  a  yellow  solution  in  hydrochloric  acid,  which,  when  heated  to 
100°,  becomes  green  and  then  yellowieh-green.  When  a  solution  of 
digi toxin  in  glacial  acetic  acid  containing  ferric  chloride  is  treated  with 
concentrated  sulphuric  acid,  the  zone  of  demarcation  of  the  two  liquids 
becomes  dark,  and  in  a  few  minutes  the  acetic  acid  turns  indigo-blue 
(Keller's  test).  The  red  coloration  obtained  by  treating  digitoxin  with 
concentrated  sulphuric  acid  is  probably  due  to  the  presence  of  traces 
of  digitalin.  The  above  process  may  be  used  for  the  valuation  of 
digitalis. 

Digitonin  is  obtained  from  the  aqueous  solution  after  shaking  with 
chloroform,  by  expelling  the  ammonia,  acidifying  with  hydrochloric 
acid,  precipitating  with  tannin,  dissolving  the  {annates  in  50  {)er  cent, 
alcohol,  adding  lead  oxide,  evaporating,  extracting  the  residue  with 
dilute  alcohol,  filtering,  and  evaporating  the  solution  to  dryness.  Digi- 
tonin, when  submitted  to  Keller's  test,  gives  a  bright  red  coloration. 

Digitalin  is  obtained  from  the  filtrate  from  the  digitonin  tannates 
as  follows.  More  tannin  solution  and  concentrated  sulphuric  acid  are 
added,  the  precipitate  dissolved  in  70  per  cent,  alcohol,  the  solution 
boiled  with  lead  carbonate,  the  liquid  decanted,  evaporated  with  lead 
oxide,  the  residue  extracted  with  alcohol,  and  the  solution  evaporated. 
Digitalin,  when  tested  by  Keller's  reaction,  gives  a  characteristic 
red  zone. 

For  pharmaceutical  purposes,  it  is  sufficient  to  determine  the  content 
of  digitoxin.  E.  W.  NV. 

Influence  of  certain  Drugs  on  the  Analysis  of  Urine.  By 
Bbuno  Bardach  (Zeit.  anal,  t'hem.,  1897,  36,  776 — 784). — Infiuence  of 
Nitrates  on  the  JEstiniation  of  total  Nitrogen. — Whether  the  original 
method  of  Kjeldahl  or  the  special  modification  of  Jodlbauer  and  Forster 
is  employed,  not  only  is  the  nitrogen  of  the  nitrate  missed,  but  consider- 
ably less  is  found  than  is  present  in  other  forms.  This  is  due  to  the 
intermediate  formation  of  nitrous  acid,  which  then  decomposes  urea 
with  evolution  of  nitrogen.  By  reducing  the  nitrates  with  aluminium 
and  soda  before  adding  the  sulphuric  acid,  the  total  nitrogen  present 
may  be  estimated  with  great  accuracy.  For  10  c.c.  of  urine,  0"3  gram 
of  ignited  aluminium  foil  and  5  c.c.  of  soda  of  sp.  gr.  =  1  "34  may  be  used. 
The  reduction  is  allowed  to  proceed  for  f-hour  in  the  cold,  and  the  liquid 
is  then  carefully  boiled  for  5  minutes,  and  air  is  aspirated  through  the 
flask  for  f-hour  longer,  the  gases  being  passed  through  standard  acid 
with  precautions  against  the  transport  of  soda  by  the  hydrogen.  The 
concentrated  sulphuric  acid  (30  c.c.)  is  then  added,  and  the  process 
finished  as  described  by  Kjeldahl.  To  ensure  the  complete  absorption 
of  the  ammonia,  it  is  desirable  to  pass  the  hydrogen  twice  through 
acid. 

Titration  of  Urea  hy  Liehig'a  Method. — In  presence  of  iodides,  the  end- 
reaction  occurs  too  soon,  although  thisefEect  can  to  some  extent  be  com- 
pensated by  the  addition  of  sodium  chloride.  Ammonium  chloride,  on 
the  contrary,  delays  the  end-reaction  very  seriously. 

Estimation  of  Uric  Acid. — Salkowski's  method  (Abstr.,  1872,  333)  is 
not  appreciably  influenced  by  piperazine,  lysidine,  or  potassium  iodide, 
in  the  proportions  of  the  ordinary  doses.  M.  J.  S. 
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Estimation  of  Alloxuric  Bases.  By  Ernst  L.  Salkowski 
[PJluger's  Archiv.,  1898,  69,  268 — 306). — The  paper  proposes  certain 
modifications  of  the  silver  method  of  estimating  uric  acid  and  the  allox- 
uric (xanthine)  bases,  and  criticises  Camerer's  work  on  the  subject. 

W.  D.  H. 

The  Kriiger-Wulff  Method  for  Estimating  Alloxuric  Com- 
pounds. By  Ernst  L.  Salkowski  (CAem.  Centr.,  1897,  i,  1076 — 1077; 
from  Deutsch.  rmd.  Woch.,  23,  213 — 216). — The  author  thinks  that  his 
process,  involving  the  use  of  silver  solution,  is  preferable  to  the  method 
based  on  the  action  of  a  cuprous  salt ;  silver  throws  down  the  alloxuric 
bases,  all  but  completely.  L.  db  K. 

Estimation  of  Caffeine  in  Coffee.  By  Arthur  Forster  and 
BuDOLF  BiECHELMAN  {Chem.  Centr.,  1897,  i,  1259 — 1260;  from  Zeit. 
offentl.  Chem.,  3,  129 — 131). — Twenty  grams  of  the  ground  roasted 
coffee  is  boiled  four  times  with  200  c.c.  of  water,  and  after  the  joint 
infusions  have  been  made  up  to  1  litre  and  filtered,  600  c.c.  of  the  filtrate 
is  extracted  in  a  specially  constructed  apparatus  for  10  hours  with 
chloroform,  the  liquid  having  previously  been  made  alkaline  with 
aqueous  soda.  The  chloroform  is  distilled  off,  the  residue  treated  by 
Kjeldahl's  process,  and  the  amount  of  caffeine  calculated. 

The  liquid  also  contains  another  alkaloid,  which  although  it  cannot 
be  extracted  by  an  immiscible  solvent,  may  be  precipitated  by  phos- 
phomolybdic  acid.  This  alkaloid  may  be  obtained  from  the  precipitate 
by  treating  it  with  lime  and  extracting  with  alcohol ;  probably  it 
is  identical  with  Paladino's  caffeearine.  L.  de  K. 

Estimation  of  Caffeine  in  Tea.  By  C.  C.  Keller  {Chem.  Centr., 
1897,  i,  1134—1135;  from  B.  Pharm.,  7,  105— 112).— Six  grams  of 
the  sample  is  treated  in  a  separating  funnel  with  120  grams  of  chloro- 
form, and  after  soaking  for  a  few  minutes,  6  c.c.  of  a  10  per  cent, 
solution  of  ammonia  is  added,  and  the  whole  shaken  for  half  an  hour-. 
After  leaving  it  for  3  to  6  hours,  100  grams  of  the  chloroform  extract, 
representing  5  grams  of  tea,  is  drawn  off,  distilled  to  dryness,  and  the 
residue  moistened  with  3  c.c.  of  absolute  alcohol  ;  this,  when 
evaporated  in  a  strong  current  of  air,  causes  the  chlorophyll  to  separate 
mechanically.  The  caffeine  is  purified  by  warming  it  with  a  mixture 
of  7  c.c.  of  water  and  3  c.c.  of  alcohol ;  20  c.c.  more  water  is  then 
added,  and  the  liquid  filtered.  On  evaporation,  it  leaves  pure,  weigh- 
able  caffeine. 

The  percentage  of  caffeine  in  various  commercial  samples  of  tea  is 
tabulated.  L.  de  K. 

Reagents  for  the  Detection  of  Certain  Alkaloids.  By 
Alphonse  L.  Brociner  {Zeit.  anal.  Chem.,  1898,  37,  62  ;  from  Pharm. 
Zeit.  Puss.,  28,  778). — A  solution  of  1  gram  of  potassium  perruthenate 
in  20  c.c.  of  concentrated  sulphuric  acid  gives  the  following  colora- 
tions : — with  solanine,  a  gradually  developing  red  colour,  which  dis- 
appears on  heating ;  with  ononine,  an  immediate  brownish-red  ;  with 
chelidonine,  green  ;  with  imperatwine,  blue  changing  to  green.  A 
bolution  of  1  gram  of  ammonium  uranate  in  20  c.c.  of  sulphuric  acid 
(which  must  be  freshly  prepared)  gives  : — with  codeine,  a  blue  coloration 
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on  gently  warming  ;  with  imperatoriiie,  blue  disappearing  on  warming ; 
with  morphine,  a  dirty  green  on  warming ;  and  with  chelidonine,  s 
slowly  developing  green  coloration.  M.  J,  S. 

Detection  of  Opium  Alkaloids.  By  Gustave  Bbuylants  (Zeit. 
anal.  Chevi.,  1898,  37,  62—63;  from  Pharm.  Zeit.  Buss.,  28,  778).— 
The  following  colour  reactions  are  given  by  the  various  opium  alkaloids 
with  the  Frohde-Buckingham  reagent  and  the  modifications  of  the  test 
suggested  by  the  author  (Abstr.,  1896,  ii,  132). 


Frbhde  reagent  in 
the  cold. 

Frohde  rea^nt  after 
warming. 

Potassium  nitrate 
added  to  hot  mixture. 

Morphine    

Apomorphine... 
Oxymorphine . . . 

Codeine  

Violet. 

Greenish-blue. 

Blue. 

Dirty  green,  then 

bine. 

Blue  changing  to 

green. 

Green,  then  greenish- 

brown. 

Green,  then  blue, 

then  red. 

Very  transient  green. 

Dirty  green,  then 

greenish-brown. 

Green. 
Ibid. 
Ibid. 

Ibid. 

Dirty  green. 

Green. 

Green,  then  bine, 

then  red. 

Dirty  blue. 

,Dark  brown. 

Red,  then  yellow. 

Ibid. 

The  violet  changes 

to  red. 

Like  morphine. 

Like  morphine. 

Violet,  then  transient 
red. 
Green  rapidly  dis- 
appearing. 
Ibid. 
Ibid. 

Narceine 

Narcotine   

Papaverine 

Meoonine    

Cryptopine 

M.  J.  S. 

Estimation  of  Morphine  in  Opiimi.  By  Cleuente  Montemaetini 
and  D.  Teasciatti  {Gazzetta,  1897,  27,  ii,  302— 335).— Most  of  the  test 
estimations  of  morphine  in  opium  by  various  methods  have  been  made 
on  a  few  samples  of  opium  of  approximately  the  same  composition. 
The  authors  have  determined  the  morphine  in  nine  samples  of  opium 
(A  to  K),  differing  widely  in  composition,  by  the  principal  methods,  the 
results  being  summarised  in  the  accompanying  table  ;  the  best  were 
obtained  by  a  method  which  the  authors  themselves  have  elaborated, 
depending  on  extracting  the  morphine  with  a  sodium  chloride  solution. 
Theanalysis  is  carried  out  as  follows.  Ten  grams  of  the  powdered  opium, 
dried  at  100°  is  macerated  in  a  mortar  with  90 — 100  c.c.  of  a  20  per 
cent,  sodium  chloride  solution  for  1  hour,  and  then  thrown  on  to  a  small 
filter,  the  residue  being  again  treated  for  1  hour  with  60  c.c.  of  the 
sodium  chloride  solution.  The  mixture  is  then  filtered,  and  the  residue 
repeatedly  treated  with  sodium  chloride  solution  until  a  colourless  filtrate 
is  obtained,  or  until  a  drop  gives  no  reaction  with  Frbhde's  reagent. 
The  mixed  filtrates  are  evaporated  to  dryness  on  the  water  bath,  and 
the  powdered  residue  is  repeatedly  extracted  with  boiling  absolute 
alcohol  (300 — 350  c.c.)  until  the  extract  gives  no  reaction  with  Frohde's 
solution  ;  the  alcoholic  solution  is  evaporated,  and  the  residue,  after 
being  covered  with  15  c.c.  of  very  dilute  ammonia  and  left  for  24  hours, 
is  collected  on  a  tared  filter,  washed  with  aqueous  morphine  solution 
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until  the  washings  are  colourless,  and  dried  at  100°.  The  filter  con- 
taining the  morphine  is  then  put  into  a  tap  funnel  and  covered  with 
chloroform  ;  the  latter  is  run  off  and  the  treatment  repeated  until, 
on  evaporating  a  few  drops,  taking  up  the  residue  with  hydrochloric 


Helfenberger. 

(3 

talian      Phai 
copceia  of  18J 

1 

a 

3 

o 

■3 

0 

eS 
03 

.0 
'3 

0 

QQ 

Aliquot 
parts. 

o 

1 

■t-9 

I     I— I 

(C 

0 

A. 

14-35 

11-05 

10-46 

10-94 

16-84 

16-70 

B. 

12-30 

11-40 

11-62 

— 

— 

11-76 

15-60 

15-02 

15-80 

C. 

10-10 

7-68 

10-28 

10-09 

14-36 

10-76 

12-29 

12-40 

12-00 

D. 

6-40 

5-10 

4-40 

5-89 

— 

6-74 

8-60 

10-85 

8-36 

E. 

10-12 

10-15 

10-44 

11-60 

11-70 

11-42 

13  04 

13-11 

13-55 

F. 

4-08 

— 

— 

— 

— 

— 

8-77 

8-89 

8-67 

G. 

— 

— 

— 

— 

— 

13-00 



16-09 

16-55 

H. 

— 

— 

— 

5-53 

19-42 

5-84 

11-37 

11-07 

11-42 

K. 

7-36 

— 

— 

9-58 

14-24 

10-12 

12-82 

13-58 

13-51 

acid  and  adding  soda,  no  turbidity  is  obtained.  The  morphine  is  then 
again  brought  on  to  a  tared  filter,  dried  at  100*^,  and  weighed  ;  the  whole 
determination  takes  about  4  days  for  its  completion. 

The  most  concordant  results  are  obtained  by  this  method  and  by 
those  of  Perger  and  Squibb.  W.  J.  P. 

Detection  of  Atropine  in  Corpses.  By  Paul  Soltsien  (C/tem. 
Centr.,  1897,  1,  1002  ;  from  Zeit.  offentl.  CJiem.,  3,  115— 116).— In  the 
case  of  a  child  who  died  through  eating  atropine  pills,  this  alkaloid 
could  not  be  detected  in  the  alkaloidal  residue  obtained  from  the 
kidneys,  liver,  and  spleen,  either  by  the  physiological  test  or  by 
Vitali's  reaction ;  neither  could  any  atropine  be  obtained  from  the 
stomach  or  its  contents,  or  from  the  duodenum  or  cesophagus.  In  the 
urine,  however,  a  trace  of  alkaloidal  residue  was  obtained  which, 
although  it  could  not  be  detected  by  Vitali's  reaction,  gave  a  very 
good  physiological  test  when  applied  to  the  eye.  L.  de  K. 

The  Precipitation  of  Proteids.  By  N.  C.  Henrik  Schjerning 
{Zeit.  anal.  Chem.,  1897,  36,  643— 663).— A  marked  difference  is 
produced  in  the  properties  of  albumin  and  other  proteids  by  the 
presence  or  absence  of  saline  matter,  the  ash-free  proteids  evidently 
possessing,  in  some  respects,  the  character  of  acids.  The  precipitation 
of  the  proteids  by  the  four  reagents  employed  by  the  author  (Abstr., 
1896,  ii,  631),  namely,  stannous  chloride,  lead  acetate,  ferrio  acetate, 
and  uranium  acetate,  may  therefore  be  regarded  as  resulting  from  the 
formation  of  insoluble  protein  salts  of  the  heavy  metal.  To  investi- 
gate the  question  whether  these  precipitations  would  be  furthered  by 
the  presence  of  normal  salts,  containing  in  the  first  place  a  different 
basic  radicle,  and  in  the  second  case  a  different  acid  radicle  from  that 
in  the  precipitant,  two  series  of  experiments  were  made,  employing 
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beer  as  the  proteid  solution  and  working  strictly  according  to  the 
methods  laid  down  in  former  papers.  In  the  first  series,  varying 
amounts  of  a  calcium  salt  were  added  before  the  precipitating  reagent, 
the  acid  radicle  of  the  calcium  salt  employed  being  in  each  case  identical 
with  that  of  the  precipitant.  The  result  was  that  the  amount  of  nitro- 
genous matter  precipitated  by  stannous  chloride  increased  with 
increasing  additions  of  calcium  chloride  but  with  the  three  other 
reagents  the  reverse  effect  was  produced.  On  this  account,  it  is 
advocated  as  an  improvement  in  the  precipitation  of  albumin  by 
stannous  chloride  to  add  10  c.c.  of  a  10  per  cent,  calcium  chloride 
solution,  and  to  wash  the  precipitate  with  a  1  per  cent,  solution  of  the 
same.  In  the  second  series,  a  new  acid  radicle  was  introduced  (or 
rather  the  amount  already  present  was  augmented)  by  the  addition  of 
sodium  phosphate.  Up  to  a  certain  point,  this  caused  an  increased 
precipitation  of  nitrogenous  matter  by  each  reagent,  but  as  soon  as  the 
added  phosphate  was  sufficient  to  precipitate  the  reagent  by  itself,  the 
amount  of  nitrogenous  matter  thrown  down  diminished. 

The  addition  of  phosphate  is  therefore  only  desirable  in  cases  where 
the  proteid  solution  is  very  deficient  in  phosphoric  acid,  and  then  only 
to  the  amount  existing  in  normal  beer,  namely,  about  0*02  gram  of 
P,Og  in  25  c.c.  These  cases  may  be  recognised  by  the  incomplete 
precipitation  of  the  ferric  acetate  by  the  original  solution. 

The  author  has  now  applied  the  above  method  of  analysis  to  solutions 
of  egg-albumin,  milk,  decoction  of  yeast,  Witte's  peptone,  Liebig's 
meat  peptone,  and  meat  extract,  diastase  (Merck's)  and  urine.  Tbe 
results  indicate  that  whereas  beer-wort  seems  to  contain  only  four 
proteids,  milk  contains  a  fifth,  which  is  not  precipitable  by  stannous 
chloride,  but  is  precipitated  by  all  the  other  reagents,  including 
magnesium  sulphate.  This,  which  the  author  distinguishes  as 
albumin  II,  seems  to  agree  in  amount  with  the  lactalbumin  and 
lactoglobumin  of  Kbnig,  whilst  the  albumin  I  precipitable  by  stannous 
chloride  agrees  closely  with  the  amount  of  casein.  Witte's  peptone 
and  Liebig's  meat  peptone  contain  propeptones  (albumoses),  but  no 
peptones ;  Liebig's  meat  extract  shows  1 1  per  cent,  of  the  nitrogen  in 
the  form  of  peptones,  whereas  Kbnig  and  Bbmer  found  only  traces 
(Abstr.,  1896,  ii,  83).  In  normal  urine  only  traces  of  proteids  are 
discoverable.  M.  J.  S. 

Modification  of  Oliver's  Hsemoglobinometer.  By  Ernest 
Solly  {Froc.  Physiol.  Soc,  1897 — 8,  23). — Instead  of  using  a  dark 
room,  a  box  acting  as  a  portable  dark  chamber  which  can  be  illuminated 
with  a  small  candle  or  electric  lamp  is  employed,  and  modification  in 
the  extent  of  dilution  of  the  blood  is  also  suggested.  W.  D.  H. 
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Refractivities  of  Air,  Oxygen,  Nitrogen,  Argon,  Hydrogen, 
and  Helium.  By  William  Ramsay  and  Mokeis  W,  Travees  (Proc. 
Roy.  Soc,  1897,  62,  225 — 232). — By  means  of  an  apparatus  similar  to 
that  described  by  Lord  Rayleigh  (Abstr.,  1896,  ii,  598),  the  refractivity 
of  hydrogen  was  compared  with  that  of  air,  and  subsequently  the 
hydrogen  was  compared  with  oxygen  and  with  nitrogen  free  from 
argon.  Air,  oxygen,  and  nitrogen,  were  then  compared  with  one 
another,  and  with  argon.  Placing  air  in  each  case  equal  to  unity,  and 
calculating  the  refractivities  of  the  other  gases,  the  following  table  was 
obtained. 

Directly  Through 

Compared.  Oxygen.  Nitrogeu.  Hydrogen.  Argon. 

Hydrogen 0-4733  0-4737  0-4727  —               — 

Oxygen 0-9243  —  0-9247  0-9237  0-9261 

Nitrogen  1-0163  1-0155            —  1-0170  10191 

Argon  0-9596  0-9577  0-9572  —               — 

CO2 —  1-5316            _  _               _ 

It  has  been  tacitly  assumed  that  the  refractive  index  for  a  mixture  of 
gases  is  that  of  those  of  their  constituents,  taken  in  the  proportion  in 
which  they  occur.  The  index  of  refraction  of  air,  calculated  from  the 
above  determinations,  is  about  0-35  per  cent,  too  low,  that  of  a  mixture 
'of  about  equal  volumes  of  hydrogen  and  helium  is  3  per  cent,  higher 
than  the  value  found,  and  a  mixture  of  oxygen  and  carbonic  anhydride 
has  a  calculated  refractivity  that  is  less  than  the  observed. 

The  effect  of  mixing  equal  volumes  of  hydrogen  and  helium,  each  of 
which  has  too  large  a  coefl&cient  of  elasticity,  is  to  cause  each  to  occupy 
twice  the  volume  that  they  previously  occupied,  and  to  halve  approxi- 
mately the  pressure  for  each.  The  pressure  is  therefore  lower  than  it 
would  be  for  an  absolutely  ideal  gas,  for  each  gas,  hydrogen  and  helium. 
The  sum  of  these  pressures  will  accordingly  be  too  low,  or  transposing, 
the  sum  of  the  volumes  will  be  too  great.  The  opposite  argument  holds 
for  air.  But  if  the  refractive  power  is  a  function  of  the  dielectric 
constant,  and  hence  of  the  co-volumes  of  the  gases,  it  follows  that 
gases  are  not,  as  postulated  by  Dalton,  indifferent  to  one  another's 
presence,  but  that  they  modify  one  another's  properties  in  the  same 
manner  as  do  liquids,  although  to  a  different  extent.  Although  at  low 
pressures  and  large  volume,  measurements  of  pressure  and  volume  may 
not  be  accurate  enough  to  lead  to  the  detection  of  this  mutual  action, 
the  refractivity  seems  to  be  a  means  delicate  enough  to  be  used  for  this 
purpose.  H.  C. 

Optical  Constant  of  Sodium.  By  Paul  Drude  {Ann.  Phys. 
Chem.,  1898,  [ii],  64,  159— 162).— With  light  polarised  at  an  angle  of 
45°  to  the  plane  of  incidence,  an  angle  of  incidence  of  65°,  and  using 
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sodium  light,  the  author  finds  for  the  index  of  refraction  of  sodium 
n  =  0-0045,  and  for  that  of  absorption  A;  =  580.  Sodium  has  therefore 
the  smallest  inde.x  of  refraction  found  for  any  metal.  H.  C. 

Refractive  and  Dispersive  Power  of  Combined  Silicon.  By 
GiNO  Abati  (Gazzetta,  1897,  27,  ii,  437— 455).— The  author  has  deter- 
mined the  refraction  constants  of  a  number  of  silicon  compounds  for 
the  rays  H^,  H^,  H^,  and  D ;  the  chief  results  for  the  ray  Ha  are 
summarised  in  the  accompanying  table.    The  substances  were  examined 


Compound. 

t. 

dhtC. 

p  Mb.  -  I 
d 

d  m'-.+2 

Atomic  refraction 
of  silicon  for 

M- 

m'. 

SiCl^   

22  9' 
23-5 
22-3 
22-7 
220 
20  0 
22  7 
22-6 
24  1 
0 
16 
16 

1-47556 

2-77222 

0-76819 

0-76890 

1-02804 

0-9320 

0-9168 

0-97694 

2-65085 

2-804 

2-16 

47-26 
7007 
79-62 
79-38 
64  11 
84-84 
11618 
176-88 
26-44 
1236 
12-39 
11-66 

28-65 

40-48 

47-91 

47-77 

33-09 

50-52 

69-81 

107-02 

16-21 

716 

7-84 

8-06 

8-87 

13-62 

18-88 

7-81 

7-64 

7-58 

6-04 

10-04 

6-76 

6-79 

6-96 

4-47 

SiBr^  

SiEt.  

4-68 
7-27 

SiEt.  

713 

SUOMeU 

4-37 

Si(OEt)« , 

Si(OPr). 

3-56 
4-61 

SLO(OPr),     

3-82 

Si(0H)4  

•    5-73 

Quartz    

Tridymito  

4  00 
418 

Opal    

in  the  pure  state  with  the  exception  of  colloidal  silicic  acid,  which  was 
examined  in  a  2-153  per  cent,  aqueous  solution.  The  atomic  refraction 
of  silicon  calculated  by  either  the  fi  or  /a}  formula  varies  considerably 
in  the  different  compounds.  W.  J.  P. 

Refractive  Indices  of  the  Blue  and  Green  Solutions  of  the 
Chrome  Alums.  By  Charles  Soret,  Arn.  Bohel,  and  Eug.  Dumont 
(Chem.  Centr.,  1897,  i,  1088;  from  Arch.  Sci.  phys.  Genhv6,  [iy\  3, 
376 — 38.1). — Observations  were  taken  with  4  to  6  per  cent,  solutions 
of  potassium  and  ammonium  chrome  alum  for  the  rays  C,  D,  and  F. 
The  mean  refractive  index  of  the  blue  solutions  is  greater  than  that  of 
the  green  solutions  by  47  units  of  the  fifth  decimal.  The  difference  is 
the  same  for  solutions  of  both  the  alums.  The  observations  were  made 
at  about  20°.  H.  C. 

Refraction  of  Metallo-carbonyls.  By  Raffaele  Nasini  {Gazzetta, 
1897,  27,  ii,  556 — 559). — The  author  objects  to  Ferreira  da  Silva's 
statement  (Abstr.,  1897,  ii,  406)  of  the  views  of  Mond  and  Nasini, 
respecting  the  metallo-carbonyls.  W.  J.  P. 

Optical  Activity.  By  L.  Tch^gaeff  {Ber.,  1898,  31,  360—368). 
— The  author  considers  that  for  comparisons  of  the  optical  activities 
of  different  substances,  it  is  better  to  use  the  molecular  rotation, 
rM]D'=Mx[a]D,  and  not  the  usual  constant,  the  specific  rotatory 
power  =  [a]D. 
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The  following  numbers  have  been  obtained  for  the  different  menthylic 
salts  of  normal  acids. 


[aL. 

[M]„. 

d  2074°, 

B.  P.  at 
15  mm. 

Menthol; 

-50-0° 
-79-52 
-79-42 
-75-51 
-69-52 
-65-55 
-62-07 
-58-85 
-55-25 

-780 
-146-3 
-157-3 
-160-2 
-156-9 
-157-3 
-157-7 
-157-7 
-155-8 

0-9359 
0-9185 
0-9184 
0-9114 
0-9074 
0-9033 
0-9006 
0-8977 

Mentliylic  formate 

98' 

108 

,,          propionate    

,,          butyrate   

118 
129 

,          valerate    

141 

hexoate 

153 

,,          heptoate  

165 

,,          octoate 

175 

The  salts  were  obtained  by  the  action  of  the  various  acid  chlorides,  in 
slight  excess,  on  menthol ;  the  products  were  washed  with  sodium 
hydroxide,  dissolved  in  ether,  dried  with  potassium  carbonate,  and, 
after  distilling  off  the  ether,  carefully  fractionated  under  diminished 
pressure.  The  portions  taken  for  the  optical  constants  boiled  within 
a  few  tenths  of  a  degree.  The  measurements  were  made  in  a  Laurent 
half  shadow  polarimeter  at  a  temperature  of  20 — 20-5°.  The  tube 
used  was  100  mm.  long.  The  most  important  generalisation  which  can 
be  drawn  is,  that  whilst  the  function  [ajo  is  at  a  maximum  with  the 
formate  and  then  gradually  gets  smaller,  the  function  [  M  ]d  reaches  its 
maximum  with  the  acetate,  and  then  remains  practically  constant. 

A  similar  result  is  obtained  when  the  specific  rotatory  powers  of  the 
salts  of  ^amylic  alcohol  given  by  Guye  and  Chavanne  {Abstr,,  1895, 
i,  202,  317)  are  converted  into  the  corresponding  molecular  rotations. 
A.  maximum  is  reached  at  amylic  propionate,  and  the  higher  members  of 
the  series  have  roughly  the  same  molecular  rotation,  namely,   -4-33°. 

Similar  results  may  be  obtained  for  other  homologous  series,  namely, 
alkylic  salts  of  optically  active  valeric  acid  (Guye  and  Chavanne, 
Abstr.,  1893,  ii,  561),  the  derivatives  of  ^menthylamine  (Binz,  Inaug. 
Diss.,  1893),  the  ethereal  salts  of  glyceric  and  of  diacetylgly eerie  acid, 
Frankland  (Trans.,  1893,  511,  1410  ;  1894,  750),  and  also  the  alkylic 
salts  of  tartaric  acid  (Pictet  and  Freundler). 

In  the  different  series,  the  maximum  is  reached  at  very  different 
points ;  in  some  cases  near  the  beginning  of  the  series,  in  others 
towards  the  end.  In  certain  series,  the  maximum  appears  to  lie  beyond 
any  members  of  the  series  hitherto  investigated.  In  series  in  which  a 
change  in  the  sign  of  the  rotation  occurs,  it  seems  probable  that  no 
maximum  and  no  constant  molecular  rotation  will  be  found. 

J.  J.  S. 

Fluorescence  and  Chemical  Constitution.  By  Richard  E. 
Meyer  {J3er.,  1898,  31,  510 — 514). — The  author  has  endeavoured  to 
bring  into  line  the  numerous  facts  relating  to  fluorescence,  and  has 
traced  the  phenomenon  to  the  presence  of  certain  groups  which  he 
designates    as    fluorophores    (this    vol.,   ii,    105).      The   applicability 

21—2 
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of  these  generalisations  has  been  called  in  question  by  Pawlewski  (this 
vol.,  i,  322),  to  whom  the  present  paper  constitutes  a  reply. 

The  author  describes  a  simple  form  of  apparatus  which  has  been 
found  useful  in  the  demonstration  of  fluorescence  phenomena. 

M.  O.  F. 

Variation  of  the  Electromotive  Force  of  Different  Forms  of 
the  Clark  Standard  Cell  with  Temperature  and  with  Strength 
of  Solution.  By  Hugh  L.  Callendar  and  H.  T.  Barnks  {Proc.  Roy. 
Soc,  1897,  62,  117— 152).— The  authors  describe  a  lengthy  series  of 
experiments  carried  out  with  different  form.s  of  the  Clark  standard 
cell.  A  modiBcation  has  been  adopted,  which  is  termed  the  Board  of 
Trade  "crystal"  cell,  in  which  the  cell  above  the  mercurous  paste  is 
filled  with  moist  crystals,  instead  of  with  saturated  solution.  These  cells 
have  no  appreciable  diffusion-lag,  and  are  not  surpassed  in  quickness  by 
any  other  form.  Over  the  range  0°  to  28°,  we  may  take  the  formula 
Et  =  E,5-0-001200(<-15)-0-0000062(<-15)*,  as  representing  the 
temperature  variation  of  the  E.  M.  F.  of  these  cells  within  about 
one-twentieth  of  a  millivolt  between  these  limits.  Several  forms  of 
hermetically  sealed  cells  are  described  of  a  W  or  an  inverted  Y  pattern. 
Determinations  have  been  made  of  the  densities  of  zinc  sulphate  solu- 
tions and  of  the  solubility  of  zinc  sulphate  at  different  temperatures. 
At  about  38'8°,  a  break  in  the  solubility  curve,  and  a  change  in  the 
continuity  of  the  curve  representing  the  temperature  variation  of  the 
E.  M.  F.  were  observed,  and  referred  to  the  change  of  the  hydrate 
ZnSO^  +  7H2O  to  the  hydrate  ZnSO^  +  6H2O  (compare  Jaeger,  this  vol., 
ii,  202).  H.  C. 

A  New  Kind  of  Transition  Cell.  By  Ernst  Cohen  (Zeit.  physikal. 
Chem.,  1898,  25,  300— 304).— The  author  described  (Abstr.,  1894, 
ii,  340)  an  electrical  cell  in  which  an  E.  M.  F.  is  produced  by  means  of 
electrodes  placed  in  saturated  solutions  of  the  two  forms  of  a  compound 
capable  of  undergoing  a  transition  change,  and  an  element  where  the 
temperature  coefficient  changes  abruptly  at  the  transition  temperature 
(Abstr.,  1894,  ii,  407).  Another  class  of  cell  is  of  the  following  type. 
Electrode  reversible  with  respect  to  the  anion  |  saturated  solution  in 
presence  of  stabile  solid  phase  |  electrode  reversible  with  respect  to  the 
cation.  Such  a  cell  is  the  Clark  cell,  consisting  of  mercury  in 
mercuric  sulphate,  |  saturated  solution  of  zinc  sulphate,  |  zinc,  and  in 
this  cell  the  temperature  coefficient  should  change  abruptly  at  the  tem- 
perature of  transition  from  ZnSO^  +  7H2O  to  ZnSO^  +  GHg^.  Callendar 
and  Barnes  (preceding  abstract)  found  this  temperature  to  be  38*75° ; 
solubility  experiments  gave  the  value  39*3°,  and  by  the  dilatometric 
value  the  temperature  385°  was  obtained.  L.  M.  J. 

Action  of  Drop-electrodes.  By  Wilhelm  Palmaeb  (Zeit.  phyaikal. 
Chem.,  1898,  25,  265 — 283). — During  the  formation  of  the  drop  in  a 
mercury-dropping  electrode  the  surface  of  separation  of  mercury  and 
calomel  solution  is  increased,  and  hence,  if  the  solution  tension  of  the 
mercury  is  less  than  the  pressure  of  the  mercury  ions,  the  latter  pass 
into  the  drop,  whilst  the  equivalent  quantity  of  chlorine  ions  form  the 
double  layer  at  the  surface  until  the  normal  potential  difference  is 
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reached.  When  this  drop  reaches  the  lower  surface  of  mercury, 
already  in  its  normal  state,  the  mercury  and  chlorine  ions  again  pass 
into  solution  reforming  calomel,  so  that  it  follows  that  the  concentra- 
tion of  the  calomel  decreases  above  and  increases  below.  By  inde- 
pendent mercury  electrodes  in  the  electrolyte  at  the  upper  and  lower 
poi'tions,  and  a  mercury  electrode  in  an  independent  calomel  solution, 
the  concentration  was  found  to  change  in  the  manner  expected.  The 
potential  difference  soon  attains  a  constant  value,  and,  if  the  dropping 
be  then  stopped,  the  E.  M.  F.  falls,  slowly  if  undisturbed,  but  imme- 
diately if  the  liquid  be  stirred.  Owing  to  the  formation  of  a  mercury 
«mulsion  in  the  liquid,  the  liquid  does  not  reach  a  normal  state,  even 
by  remaining  24  hours  without  stirring.  The  effect  of  change  of  level 
of  the  electrode,  diameter  of  dropping-tube,  and  head  of  mercury  were 
investigated,  and  the  concentration  of  the  mercury  ions  in  the  neigh- 
bourhood of  the  dropping-tube  was  found  to  be  about  one-tenth  that  of 
a  saturated  calomel  solution,  that  is,  about  I'l  x  10*7  normal. 

L.  M.  J. 

Electric  Conductivity  of  Nitric  Acid.  By  Yictor  H.  Yeley 
and  J.  J.  Manley  {Proc.  Roy.  Soc,  1897,  62,  223— 225).— Determina- 
tions were  made  of  the  electric  conductivity  of  nitric  acid  of  percentage 
concentrations  varying  from  1'3  to  99*97,  pui'itied,  as  far  as  possible, 
from  the  reduction  products  of  the  acid  and  other  impurities.  A  con- 
siderable quantity  of  the  practically  anhydrous,  99'97  per  cent.,  acid 
was  prepared,  and  some  of  the  properties  of  this  examined.  It  has  no 
action  on  (i)  copper,  (ii)  silver,  (iii)  cadmium,  or  (iv)  mercury,  all  of 
high  degree  of  purity,  or  (v)  commercial  magnesium,  at  ordinary 
temperatures ;  purified  iron  and  commercial  granulated  tin  were  not 
affected  by  the  acid,  even  when  boiling.  Purified  zinc  was  slightly 
acted  on,  but  sodium  immediately  caught  fire.  The  acid  has  no  action 
whatever  on  calcium  carbonate  at  ordinary  temperatures  or  the  boiling 
point.  Flowers  of  sulphur  and  iron  pyrites  dissolve  quickly  in  the 
gently-warmed  acid.  The  following  results  were  obtained  for  the 
■density  of  the  99*97  per  cent,  acid,  corrected  for  weighing  in  a  vacuum. 
Density,  4°/4°=  1*54212;  14-274°=  1*52234  ;  24*274°=  1*50394. 

The  specific  resistance  decreases  for  percentage  concentrations  from 
1'30  to  30,  at  first  more,  then  less  rapidly ;  from  this  point  the 
resistance  increases  slowly  up  to  76  per  cent,,  thence  more  rapidly 
until  a  maximum  is  reached  at  96*12  per  cent,,  when  a  sudden  reversal 
takes  place.  There  is  a  positive  temperature  coefficient  of  conducti- 
vity for  percentage  concentrations  from  1*3  to  96*12,  but  from  this 
point  up  to  99*97  per  cent.,  the  acid  has  a  negative  coefficient.  As 
nitric  acid  of  96 — 99*97  per  cent,  would  contain  few,  if  any,  free  ions, 
this  result  is  opposed  to  the  theory  of  ionic  dissociation.  On  the  other 
hand,  points  of  discontinuity  are  shown  on  the  conductivity  curve  cor- 
responding approximately  with  the  composition  required  for  the  hy- 
drate^ HNO3  +  2H20,HN03  -f  H2O,  2HNO3  +  H2O,  and  HNO3  +  lOHgO. 

H,  C. 

Energy  of  some  Toluenesulphonic  and  Xylenesulphonic 
Acids.  By  P.  Bonomi  da  Monte  and  A.  Zoso  {Gazzetta,  1897,  27, 
ii,  467 — 475). — The  authors  have  examined  toluene-w-sulphonic  acid, 
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O^H^'CHj'SOgH,  paraxylene-<o-8ulphonic  acid,  C^H^Me*  CHj- SOgH, 
tolueneparasulphonic  acid,  C,H^Me*SO,H,  and  paraxylenesulphonic 
acid,  CjHjMej*  SO3H,  determining  the  electrical  conductivity  of  their 
aqueous  solutions,  the  speed  with  which  they  invert  cane-sugar,  and 
their  cryoscopic  behaviour.  All  four  acids  are  nearly  wholly  electro- 
lytically  dissociated  in  aqueoua  solutions  of  moderate  dilution,  and 
have  about  the  same  affinity  constant  as  hydrochloric  acid.  The 
values  of  ft,^  for  the  four  acids  in  the  order  named  above  are  350'98, 
350-01,  350-49,  and  350-38,  the  corresponding  values  for  the  sodium 
salts  being  75*18,  74-21,  74-69,  and  7458  respectively.  The  differences 
observed  between  the  acids  are  so  small  that  no  influence  can  be  at 
present  assigned  to  the  position  of  the  methyl  groups.  W.  J.  P. 

Energy  of  some  Bases  of  Mixed  Function.  By  Giacomo 
Cabkaba  and  U.  Rossi  {(JazzeUa,  1897,  27,  ii,  505— 532).— The 
authors  have  determined  the  electrical  conductivites  of  a  number  of 
betaine  and  thetine  compounds,  the  experimental  data  being  sum- 
marised in  the  accompanying  table. 


SaUtance. 

MlOM- 

Mean  value 

''••      1  of  KyK, 

B«tain«  hydrochloridft  . , , 

111                —                '78-7 

,,      hydrobromide , 

114 
115 

108 

106 

108 

105 

105 

105 

103-98 

102-2 

1168 

116-9 

119-7 

105-2 

107-8 

105-2 

108 

108 

108 

108 

105-8 

ICO -2 

Dimethylthetine  hydrochloride  -'..« 

,,                hrdrobrornide 

Diethylthetine  hyorochloride 

88-1 
26-5 
50-0 

„            hydrobromide 

Dimethyl-a-propionylthetine  hydrochloride .. . 

,,        ,,            „                 hydrobromide  .. 

,,       -/3-           ,,                 hydrobromide... 
Diethylselenetine  hydrobromide 

40-3 
86-4 
84-4 
2248 
27080 

Etbylic  dimethylthetine  bromide  

TriethyUulphine  chloride 

^_ 

The  electrical  conductivities  of  the  hydrochlorides  and  hydrobromides 
of  betaine,  dimethyl-  and  diethyl-thetine,  and  dimethyl-a-propionyl- 
thetine are  of  the  same  order  of  magnitude  as  those  of  hydrogen 
chloride  and  bromide,  especially  in  dilute  solutions ;  the  behaviour  of 
diethylselenetine,  dimethyl-a-propionylthetine,  and  the  ether  of  di- 
methylthetine is  different,  these  substances  undergoing  much  less 
hydrolysis. 


Substauce. 

AC. 

K. 

Hydrogen  chloride  or  bromide  

0000286 
0-000162 
0-000167 
0-000103 

Dimethylthetine  hydrobromide 

0-00671 

,,                hydrochloride 

0  00623 

T?ptainp  TiyHrnMilorijIp        ,    , 

0-0172 

,,     hydrobromide     

0-000101              00181 

Dimethyl-o-propionylthetine  hydrochloride   

0  000150              0-00604 

,,                               hydrobromide    

0-000027              0-355 
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The  authors  have  also  determined  the  affinity  constants  of  the 
various  bases  by  Walker's  method,  which  consists  in  heating  a  solution 
of  the  hydrochloride  or  hydrobromide  of  the  base  with  methylic  acetate 
at  25 — 26°,  withdrawing  samples  from  time  to  time,  and  titrating 
against  standard  potash  ;  x  is  the  quantity  of  methylic  acetate  hydroly- 
sed  in  t  minutes,  A  the  quantity  originally  present  and  the  reaction 

is  a  monomolecular  one  obeying  the  equation   log     =  — .     If 

Ka  be  ten  times  the  affinity  constant  obtained  with  hydrogen  chloride 
or  bromide,  ^^^aS*  ten  times  the  affinity  constant  obtained  with  the 
hydrolysed  salt,  and  K  the  affinity  constant  of  the  base,  then 
K={Ka.-  K^S)IK'^-yS.  The  accompanying  table  gives  the  vales  of  AG 
and  K  obtained.  Comparison  of  the  figures  given  with  those  obtained 
by  Walker  shows  that  the  betaine  and  thetine  bases  are  more  powerful 
than  thiocarbimide,  carbimide,  or  acetamide,  and  less  powerful  than 
asparagine  or  glycocine.  W.  J.  P. 

Dielectric  Constants  of  certain  Organic  Stibstances  at  and 
below  the  Temperature  of  Liquid  Air.  By  James  Dewab  and 
John  A.  Fleming  {Proc.  Roy.  Soc,  1897,  61,  358 — 367.  Compare  this 
vol.,  ii,  9). — The  authors  have  examined  formic  acid,  methylic  alcohol, 
amylic  alcohol,  quinoline,  tetrethylammonium  hydroxide,  and  phenol, 
and  find  that  these  substances  have  in  the  liquid  or  solid  condition, 
and  at  temperatui*es  above  -  100°,  high  or  very  high  dielectric  values, 
but  all  have  their  dielectric  constants  reduced  to  a  value  not  far  from 
2*5  when  they  are  cooled  to  the  temperature  of  liquid  air.  The  di- 
electric constants  of  castor  oil  and  olive  oil  are  reduced  in  value  when 
these  oils  are  cooled  to  -  185°.  Carbon  bisulphide,  ether,  ethylic  nitrate, 
a  solution  of  sulphur  in  carbon  bisulphide,  and  a  10  per  cent,  solution 
of  metallic  sodium  in  absolute  alcohol  all  undergo  a  reduction  in  the 
value  of  the  dielectric  power,  large  or  small,  which  these  substances 
possess  at  normal  temperatures.  The  presence  of  the  radicles  hydroxyl, 
carbonyl,  and  carboxyl,  always  produces  relatively  high  dielectric 
values  in  the  substances  containing  them,  when  these  are  in  the  liquid 
state,  and  at  temperatures  not  very  far  below  their  freezing  points. 
When  these  substances  are,  however,  frozen  and  cooled  to  the  tempera- 
ture of  liquid  air,  all  of  them  suffer  a  reduction  in  dielectric  power, 
and  their  dielectric  constants  are  reduced  to  values  not  far  from  2*5 
at  the  temperature  -185°  or  a  little  below.  The  action  of  the  low 
temperature  is  thus  to  annul  the  effect  of  the  radicle.  No  exception 
has  so  far  been  found  to  the  rule  that  pure  organic  substances  have  a 
dielectric  constant  of  from  two  to  three  times  that  of  vacuous  space 
when  they  are  cooled  to  the  temperature  of  boiling  liquid  air,  no 
matter  what  value  their  constant  may  have  when  in  the  liquid  condition. 

H.  C. 

Dielectric  Constants  of  Metallic  Oxides  dissolved  or  sus- 
pended in  Ice  Cooled  to  the  Temperature  of  Liquid  Air.  By 
James  Dewar  and  John  A.  Fleming  {Proc.  Roy.  Soc,  1897,  61, 
368 — 379). — The  presence  of  csesium  hydroxide,  lithium  hydroxide, 
bismuth  oxide,  aluminium  oxide,  finely  divided  sulphur,  or  finely 
divided  gold  in  ice  was  found  to  make  little  or  no  difference  in  its 
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dielectric  poveer  when  cooled  to  the  temperature  of  liquid  air.  The 
presence,  to  about  the  same  extent,  of  the  hydroxides  of  potassium, 
Kodium,  rubidium,  or  the  oxides  of  copper,  iron,  or  lead,  causes  a  very 
great  increase  in  the  dielectric  power  of  the  ice  at  that  low  temjieratiire. 
The  dielectric  curves  are,  however,  all  seen  to  be  tending  downwards 
in  such  a  way  as  to  show  that  at  Htill  lower  temperatures  it  i.s  probable 
the  effect  of  the  oxides  or  hydroxides  would  be  annulled  and  the 
dielectric  constants  of  all  be  reduced  to  a  value  not  far  from  that  of 
pure  ice.  The  exception  to  this  tendency,  so  far  aa  yet  observed, 
appears  to  be  in  the  case  of  the  oxide  of  copper,  which,  when  suspended 
in  ice,  causes  it  to  possess  the  remarkably  high  dielectric  value  of  150 
oven  at  the  temperature  of  liquid  air.  It  is  possible,  however,  that 
in  this  case  the  conductivity  of  the  yet  insulated  particles  of  oxide 
may  account  for  the  rehult.  The  effect  of  the  solvent  is  also  exceed- 
ingly marked.  Oxide  of  copper  suspended  in  ice  has  a  dielectric  value 
of  about  150  at  -  185°,  oxide  of  lead  suspended  in  ice  has  a  value  of 
about  80  at  the  same  temperature.  If,  however,  the  oxide  of  copper 
is  dissolved  in  ammonia  and  frozen,  the  dielectric  constant  of  this  at 
-  185°  falls  to  2 '2,  whereas  if  the  oxide  of  lead  is  dissolved  in  5  per 
cent,  solution  of  potassium  hydroxide  and  frozen,  the  dielectric  constant 
ris«s  to  170  at  the  temperature  of  liquid  air. 

The  only  general  conclusion  that  can  as  yet  be  drawn  is  that  the 
presence  of  certain  oxides  or  hydroxides  of  metals  in  ice,  even  to  the 
extent  of  not  many  per  cent.,  has  an  immense  influence  in  raising  the 
dielectric  power  of  the  ice  when  taken  at  the  temperature  of  liquid 
air,  whereas  the  presence  of  other  oxides  or  hydroxides  chemically 
analogous  has  hardly  any  influence  at  all.  II.  C 

Dielectric  Constants  of  Frozen  Electrolytes  at  and  above 
the  Temperature  of  Liquid  Air.  By  John  A.  Fleming  and  James 
Dewar  {Proc.  Roif.  Soc,  1897,  61,  380—396.  Compare  this  vol., 
ii,  8). — As  regards  the  value  of  the  dielectric  constants  of  frozen 
electrolytes  at  the  temperature  of  liquid  air,  the  salts  examined  may 
be  divided  into  three  broad  classes. 

I.  Those  which,  when  added  to  water  in  percentages  from  5  to  50, 
do  not  much  affect  the  dielectric  constant  of  the  water  when  it  is 
frozen,  and,  at  the  temperature  of  liquid  air,  have  dielectric  constants 
not  far  from  2  5,  or  lying  between  2  and  3.  Such  salts  are  sodium 
hydrogen  carbonate  and  sulphate,  potassium  hydrogen  carbonate  and 
sulphide,  potassium  dichromate  and  iodide,  sodium  chloride  and  nitrite, 
barium  chloride  and  cupric  carbonate.  These  include  the  acid  salts 
and  halogen  salts. 

II.  Those  salts  which,  when  added  to  water  in  percentages  from 
5  to  50,  raise  the  dielectric  constant  of  the  water  somewhat,  and 
yield  frozen  electrolytes  having,  at  the  temperature  of  liquid  air, 
dielectric  constants  lying  between  3  and  10,  that  of  pure  ice  at  the 
same  temperature  being  2*5.  Such  salts  are  potassium  chromate, 
sodium  sulphate,  chlorate  and  acetate,  cadmium  borotungstate,  potas- 
sium aluminium  sulphate,  plumbic  nitrate.  These  are  all  highly 
oxygenated  salts. 

III.  Salts  which,  when  added  to  water  in  percentages  from  5  to  60, 
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yield  electrolytes  which,  if  frozen,  have  immensely  greater  dielectric 
constants  than  pure  ice  at  the  temperature  of  liquid  air,  namely, 
values  from  30  to  70.  Such  salts  are  sodium  carbonate,  borate  (borax), 
thiosulphate  and  silicate,  disodium  hydrogen  phosphate,  and  potassium 
ferrocyanide. 

Acid  salts  were  always  found  to  have  lower  dielectric  constants 
than  the  corresponding  normal  salts  at  the  temperature  of  liquid  air. 
From  the  downward  tendency  of  the  dielectric  curves,  it  would  seem 
probable  that,  with  few  exceptions,  all  frozen  electrolytes  would,  if 
reduced  to  temperatures  not  far  above  the  absolute  zero,  have  their 
dielectric  constants  approximately  equal,  and  reduce  to  a  value  not  far 
from  2  or  3.  At  the  same  time,  the  electric  resistivity  of  such  frozen 
electrolytes  would  tend  to  become  infinite,  as  the  temperature  is 
continuously  reduced.  H.  C. 

Dielectric  Constants  of  Organic  Substances  and  Electro- 
lytes at  very  Liow  Temperatures.  By  James  Dewar  and  John  A. 
Fleming  {Proc.  Ro7j.  Soc,  1897,  62,  250— 266).— Several  of  the 
authors'  previous  determinations  (this  vol.,  ii,  8  and  9)  have  been 
repeated,  using  Nernst's  method  for  the  measurement  of  dielecti'ic 
constants,  and  a  frequency  of  alternation  of  about  350  in  place  of  120. 
For  organic  substances  such  as  ethylic  alcohol,  amylic  alcohol,  ethylic 
ether,  and  glycerol,  practically  the  same  dielectric  values  were  obtained 
at  the  low  temperature  as  in  the  previous  set  of  observations.  On  the 
other  hand,  for  certain  other  substances  such  as  frozen  dilute  hydroxides 
of  potassium  and  rubidium  and  oxide  of  copper  suspended  in  ice,  the 
dielectric  value  at  the  low  temperatures  is  much  diminished  by 
increasing  the  frequency.  Abegg  has  suggested  that  the  h'gh  dielecti-ic 
values  at  low  temperatures  are  due  to  polarisation  of  the  electrodes  of 
the  condenser,  but  the  authors  show  that  this  can  hardly  be  the  case. 
The  dielectric  constant  may  be  considered  as  a  function  of  the  fre- 
quency and  the  temperature,  and  represented  therefore  by  a  dielectric 
surface,  which  surface  has  for  some  substances  a  region  of  abnormal 
dielectric  ordinate.  Lowering  the  temperature  sufficiently  acts  in  the 
same  manner  in  reducing  the  dielectric  constant  as  sufficiently  increasing 
the  frequency,  and  both  actions  reduce  the  abnormally  large  dielectric 
values  of  some  substances  to  values  moi*e  approximately  equal  to  the 
square  of  the  optical  i-efractive  index  of  the  substance.  H.  0. 

Decomposition  of  Compounds  by  Electrical  Oscillations.  By 
Alexander  de  Hemptinne  {Zeit.  phj/sikal.  Chem.,  1898,  25,  284 — 299). 
— Various  oi'ganic  compounds  were  exposed  in  the  gaseous  state,  at 
low  pressure,  to  the  influence  of  electrical  oscillations  and  the  decom- 
position products  were  examined.  From  methylic  and  ethylic  alcohols, 
mixtures  of  carbonic  oxide,  carbonic  anhydride,  hydrogen,  and 
methane  or  ethane  are  obtained,  and  as  the  quantity  of  oxides  of 
carbon  is  diminished  if  the  decomposition  occurs  in  the  presence  of 
phosphorus,  the  author  considers  these  compounds  to  be  due  to 
secondary  actions,  the  primary  reaction  being  represented  by  CHg*  OH 
=  CH^  +  0  ;  analogous  decompositions  occur  in  the  cases  of  propylic, 
isopropylic,  and  allylic  alcohols.  With  acetone  and  propaldehyde, 
however,  the   presence  of  phosphorus  causes  no   diminution   in   the 
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quantity  of  oxides  of  carbon  ;  these  are  hence  produced  in  the  primary 
decomposition,  which  is  in  each  case  CgHgO  =  CjHg  +  CO.  Acet- 
aldehyde  undergoes  an  analogous  decomposition,  but  acetic  and 
propionic  acids  decompose  with  the  formation  of  oxygen  and  the  un- 
saturated hydrocarbon.  Methylic  acetate  and  ethylic  formate  give 
the  same  decomposition  products,  and  the  chemical  formula  gives  no 
indication,  in  the  author's  opinion,  of  where  the  strongest  mechanical 
attraction  occurs.  A  few  liquids  were  also  exposed  to  the  oscillatory 
discharge,  and  glycerol,  glycol,  glyoxal,  glyceric  acid,  and  oxalic  acid 
were  all  found  to  be  partially  decomposed.  Phenol  and  benzoic  acid 
yielded  oxides  of  carbon  and  hydrogen,  and  resinous  compounds,  the 
latter,  together  with  hydrogen  and  acetylene,  also  being  formed  from 
benzene.  L.  M.  J. 

Absolute  Temperature.  By  K.  Schbeber  {Ann.  phys.  Chem.y 
1898,  [ii],  64,  163 — 185). — A  scale  of  temperature  is  suggested  on 
which  the  difference  of  temperature  between  two  substances  A  and  B, 
of  which  A  has  the  higher  temperature,  shall  be  1°,  no  matter  on  what 
portion  of  the  scale  this  difference  falls,  when  with  the  reversible 
transference  of  1  unit  of  heat  from  A  to  B,  a.  transformation  of  one 
heat  unit  into  work  is  connected.  In  a  mathematical  treatment  of 
the  subject,  the  author  discusses  the  theoretical  and  practical  advantages 
of  this  method  of  defining  temperature.  H.  C. 

Thermal  Conductivity  of  Nitric  Peroxide.  By  Gaetano 
Maonanini  and  Giovanni  Malaokini  (Gazxetta,  18i)7,  27,  ii,  493 — 497). 
— The  authors  have  determined,  with  the  aid  of  a  specially  designed 
apparatus,  the  rate  at  which  gases  take  up  heat  when  the  containing 
vessel  is  immersed  in  a  bath  at  a  higher  temperature.  Air,  carbonic 
anhydride,  oxygen,  and  hydrogen  follow  Newton's  law,  the  expression 
1  ft  —  /f 

_  log  j^ — -5  being  constant ;  d,  is  the  temperature  of  the  high  tem- 
t  d  -cLq 

perature  bath,  d^  the  temperature  in  the  vessel  containing  the  gas 
after  the  first  minute  of  heating,  and  d  the  temperature  of  the  gas  at  the 
time  t.  Hydrogen  has  a  higher  thermal  conductivity  than  air,  carbonic 
anhydride,  or  oxygen  ;  at  low  temperatures,  nitric  peroxide  conducts 
better  than  hydrogen,  at  70 — 100°  worse  than  hydrogen  but  better 
than  air,  and  at  150 — 190°  air  conducts  better  than  nitric  peroxide.  The 
explanation  of  this  is  found  in  the  thermal  equation  2NO2  =  NgO^  +  129^, 
the  conductivity  being  increased  by  molecules  of  NjO^  dissociated  into 
2NO2  by  the  hot  walls  of  the  containing  vessel,  travelling  into  the 
cooler  mass  of  gas,  and  giving  up  their  heat  of  dissociation  during  the 
act  of  association.  At  high  temperatures,  when  the  gas  is  completely 
dissociated,  it  conducts  less  rapidly  than  air. 

The  absolute  coefficient  of  thermal  conductivity  h,  at  high  tempera- 
tures, referred  to  millimetres,  milligrams,  seconds,  and  centigrade 
degrees,  can  be  calculated  from  the  data  now  given,  and  Winkelmann's 
values  for  air  and  hydrogen  as  ^j5(j=  =  0"0033.  W.  J.  P. 

Boiling  Points  of  Salts  in  Ethereal  Solution.  By  Robert 
Lespieau  (Compt.  rend.,  1897,  125,  1094— 1096).— The  boiling  points 
of  various  ethereal  solutions  of  salts  were  determined    by  Kaoult'a 
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method,  and  the  general  result  is  to  show  that  the  molecular  weight 
of  a  salt  dissolved  in  ether  cannot  be  determined  by  a  single  observa- 
tion of  the  boiling  point  of  the  solution,  since  the  values  vary  rapidly 
with  the  concentration.  It  is  necessary  to  determine  the  limit  towards 
which  the  values  tend  when  the  concentration  is  continually  reduced. 
This  limit  has  been  calculated  on  the  assumption  that  the  curves 
obtained  by  taking  the  increase  in  the  boiling  point  for  abscissfe,  and 
the  ratios  of  this  increase  to  the  weight  of  salt  dissolved  for  ordinates, 
are  right  lines.  With  mercuric  chloride,  the  limit  was  found  to  be  272,. 
and  with  ferric  chloride,  153;  zinc  chloride,  138;  antimony  chloride,  228;. 
uranyl  nitrate,  U02(N03)2  +  GHgO,  1044.  In  the  latter  case,  it  is  clear 
that  the  water  does  not  separate  from  the  uranyl  nitrate.  It  has  beeu 
pointed  out  that  the  molecular  weights  obtained  by  Raoult's  method 
may  be  multiples  of  the  true  molecular  weight,  but  it  does  not  seem 
to  be  sufficiently  recognised  that  if  a  substance  of  molecular  weight 
M  combines  with  the  solvent  S,  forming  a  compound  of  the  formula 
MxSy,  Eaoult's  method  at  the  limit  will  give,  not  the  number  if,  but 
the  number  xM,  in  which  x  may  be  either  less  or  greater  than  unity. 
If  X  is  taken  as  2  in  the  case  of  uranyl  nitrate,  and  as  0'5  in  the 
case  of  ferric  chloride,  the  old  molecular  weights  would  be  obtained. 
The  case  of  ferric  chloride  would  seem  to  be  settled  by  other  evidence,, 
but  the  point  to  which  the  author  calls  attention  is,  he  considers,  of 
especial  importance  in  the  cases  of  the  solutions  of  metals  in  mercury.. 

C.  H.  B. 

New  Process  for  Determining  the  Molecular  "Weight  by  the 
Boiling  Point  Method.  By  Willy  Landsberger  {Ber.,  1898,  31,, 
458 — 473). — The  liquid  or  solution  of  which  the  boiling  point  is  to  bfr 
determined  is  placed  in  a  test-tube,  the  side  of  which  is  perforated  near 
the  top  and  the  mouth  closed  by  a  stopper  through  which  pass  a  ther- 
mometer and  a  conducting  tube  reaching  to  the  bottom  ;  this  vessel  is- 
then  fastened  by  means  of  a  cork  into  a  larger  test-tube  provided  with 
a  side  tube  which  can  be  connected  with  a  condenser.  The  liquid  is- 
heated  by  the  vapour  of  the  solvent,  which  is  passed  in  through  the 
conducting  tvibe  from  a  flask  or  small  copper  boiler  heated  by  a  small 
flame  or  water  bath.  In  this  way,  a  constant  temperature  is  reached 
in  2  to  4  minutes  after  the  commencement  of  the  experiment,  so  that  the 
determination  can  be  very  rapidly  carried  out.  The  boiling  point  of 
the  pure  solvent  is  first  determined,  and  then  the  inner  test-tube  is 
emptied,  the  required  amount  of  the  substance  weighed  into  it,  some 
of  the  solvent  added,  and  the  vapour  again  passed  in.  The  tempera- 
ture is  observed  every  one-eighth  of  a  minute,  and  is  taken  as  constant 
as  soon  as  three  consecutive  readings  agree.  The  apparatus  is  then: 
immediately  disconnected  from  the  boiler  and  condenser,  and  the 
inner  tube  cooled,  cleaned  externally,  and  weighed,  the  empty  tube- 
being  afterwards  weighed,  and  the  weight  of  the  solvent  then  ascer- 
tained by  subtraction.  A  complete  determination  can  be  carried  out 
in  25  minutes,  and  this  great  saving  in  time  and  the  simplicity  of  the 
apparatus  constitute  the  most  important  advantages  of  this  method 
over  that  of  Beckmann.     The  thermometer  used  was  graduated  into- 
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0*05°,   and   the   results   obtained    agree    well   with   those   of   otier 
investigators.  A.  H. 

Laws  concerning  the  Molecular  Volumes  of  Liquids.  By 
Rafkaele  Nasini  {Gazzettu,  1897,  27,  ii,  533— 555).— The  author 
criticises  at  length  I.  Traube's  work  on  the  molecular  volumes  of 
liquids,  and  considers  that  the  method  of  calculation  employed  by  the 
latter  consists  only  in  a  method  of  calculating  molecular  volumes 
somewhat  different  from  those  previously  used.  Traube's  method  is 
not  as  accurate  as  ordinary  methods  of  calculating,  owing  to  the 
hypotheses  which  have  to  be  devised  and  to  the  uncertainty  of  the 
magnitudes  of  the  fundamental  values  involved.  W.  J.  P. 

Determination  of  the  Molecular  Weight  of  Solid  Substances. 
By  Andreas  Fock  {Her.,  18l»8,  31,  506— 508).— A  reply  to  1.  Traube 
(this  vol.,  ii,  213).  Traube  is  not  justified  in  extending  his  method  of 
molecular  weight  determination  from  liquid  and  dissolved  substances 
to  solids,  and  in  stating  that  "  the  diminution  of  the  co-volume  when 
a  liquid  solidifies  is  only  comprebeuHible  on  the  assumption  that  the 
molecules  associate."  The  passage  from  the  liquid  to  the  solid  state  is 
only  continuous  in  the  case  of  amorphous  solids ;  in  the  case  of 
crystalline  solids,  it  is  discontinuous,  and  may  well  be  accompanied  by 
a  change  of  volume,  apart  from  any  association  of  the  molecules. 
Moreover,  the  author  is  of  opinion  that  Traube's  method  cannot  be 
applied  legitimately  even  to  liquids.  C.  F.  B. 

Viscosity  of  Hydrogen  as  affected  by  Moisture.  By  Lord 
Rayleigii  (Proc.  Roy.  Soc,  1897,  62,  112— 116).— As  Crookes  states 
that  the  visco.sity  of  hydrogen  is  greatly  affected  by  moisture,  experi- 
ments were  carried  out  by  tlie  author  to  ascertain  whether  viscosity 
might  serve  as  a  test  of  purity.  A  compari.son  was  made  between 
hydrogen  as  it  issued  from  the  generator  without  any  desiccation 
whatever,  and  hydrogen  carefully  dried  by  passage  through  a  long 
tube  packed  with  phosphoric  anhydride,  but  the  difference  proved  to 
be  comparatively  trifling.  The  evidence  from  the  experiments  tends 
to  show  that  residual  moisture  is  without  appreciable  influence  on  the 
viscosity  of  hydrogen.  H.  C. 

Dissociation  of  Dibasic  Organic  Acids.  II.  By  "\V.  A,  Smith 
{Zeit.  p/njsikal.  Cheni.,  1898,  25,  193—264.  Compare  this  vol., 
ii,  155). — The  dissociation  constant  of  the  acid  and  the  hydrogen 
dissociation  of  the  acid  sodium  salt  were  determined  in  the  case  of  a 
large  number  of  dibasic  organic  acids.  In  the  case  of  the  oxalic  acid 
series  (oxalic  to  sebacic  acids),  Noyes'  law  is  well  illustrated,  namely, 
the  dissociation  constant  of  a  dibasic  acid  is  greater,  and  that  of  the 
acid  salt  is  less,  the  nearer  together  arc  the  two  carboxyl  groups.  In 
the  higher  acids  of  this  series,  however,  the  removal  further  apart  of 
the  acid  groups  has  but  little  effect  on  the  dissociation  of  the  second 
hydrogen  and  these  values  become  constant.  In  the  substituted 
malonic  acids,  the  effect  of  substitution  is  not  so  clear,  but  if  only 
analogous  acids  are  compared,  it  is  seen  that  the  dissociation  of  the 
second  hydrogen  decreases  when  that  of  the  first  hydrogen  increases ; 
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the  reverse  hclds  for  the  phthalic  acids,  whilst  in  the  camphoric  acids 
also  the  dissociation  of  each  hydrogen  is  similarly  affected.  The 
effect  of  all  substituents  except  hydroxyl  is  to  cause  a  decrease  of  the 
dissociation  of  the  second  hydrogen  ;  hydroxyl  causes  an  increase,  but 
the  effect  on  the  dissociation  of  the  first  hydrogen  differs  with  different 
acids,  so  that  Noyes'  law  that  both  hydrogens  are  similarly  affected  is 
not  correct.  The  numerical  results  of  the  determinations  are  given  in 
the  following  table,  the  dissociation  of  the  first  hydrogen  being  given 
by  K^,  that  of  the  second  by  K^. 


Acid. 


Malonic   

Succinic  

Glutaric 

Adipic 

Norm,  pimelic   

Suberic    

Azelaic     

Sebacic    

oa-Trimethylenedicarb- 

oxylic  

Dipropylmalonic    . 

Diethylmalonic  

Methylbenzylmalonic    .. 

j8-Benzoylisosuccinic 

Methylethylmalonic 

Benzylmalouic    

Ethylmalonic 

Tsopropylmalonic  

Heptylmalonic  

Octylmalonic 

Methylmalonic  

ao-Tetramethylenedi- 

carboxylic   

Dimethylmalonic  

Tartaric  

Malic   

para-Ethylallylsuccinic . 
Fum.  Dimethylsuccinic 
Mai.  Dimethylsuccinic. 
o)3-Pentamethylenedi- 

carboxylic  

Propyl  succinic    

Isuccinic 

Methylsuccinic  

Fum.  oa-Dimethyl- 

glntaric   


108  xKj. 

10«  X  Kg. 

1580-0 

1-0 

66-5 

2-3 

47-3 

2-7 

87-6 

2-4 

32-3 

2-6 

29-9 

2-5 

25-3 

2-7 

23-8 

2-6 

21400-0 

0-12 

11200-0 

0-05 

7400-0 

018 

2660  0 

0-12 

2500-0 

0-47 

1610-0 

0-17 

1510-0 

0-49 

1270-0 

0-54 

12700 

0-35 

1020-0 

0-61 

950-0 

0-65 

860-0 

0-76 

800-0 

0-30 

760-0 

0-31 

970  0 

59-0 

399-0 

8-3 

269-0 

2-3 

191-0 

1-3 

1230 

0-53 

113-0 

0-37 

88-6 

1-2 

85-0 

1-3 

86-0 

1-6 

58-0 

1-5 

Acid. 


Mai.  ao-Dimethyl- 
glutaric 

Fum.  oo-Dimethyladipic 

M  al.  -aa-Dimethyladipic 

Methylphenylitaconic . . . 

Itaconic 

Methylethylitaconic    ... 

Dimethylitaconic 

Fumaric 

Maleic    

Mesaccftiic 

i  Citraconic 

I  Phthalic     

A^-8-Dihydrophthalic  ... 
j  A^-Tetrahydrophthalic. 

Hydroxyterephthalic  ... 

A^-Tetrahydrotere- 
phthalic 

^ans-Hexahydrotere- 
phthalic 

cis-Hexahydrotere- 
phthalic 

yBy-Hydromuconic    

o/3-Hydromuconic    

Acetylenedicarboxylic . . . 

)8-Hydroxycamphoronic. 

o-Hydroxycamphoronic . 

Camphoronic 

i-Camphoric 

d-Camphoric 

Z-Camphoric 

Mesocamphoric 

Z-Isocamphoric 

Citric,  1st  H 

„      2ndH    

,.      3rdH 


lO'xKi. 


52-0 

42-0 

42-0 

236-0 

151-0 

150-0 

140-0 

930  0 

117000 

790-0 

3400-0 

1210-0 

165-0 

76-0 

2500-0 

50-0 

45-6 

29-7 

102-0 

175-0 

very 

6500-0 

3200-0 

175-0 

22-9 

22-9 

22-9 

18-7 

17-4 

820-0 


10»  X  K, 


1-6 

1-7 

1-7 

0-62 

2-3 

0-46 

0-46 

18-0 
0-39 
6-8 
0-24 
1-7 
1-2 
0-32 

21-0 

2-8 

2-5 

3-0 
5-3 

7-9 
stroncc 
8-4 
6-5 
8-3 
0-72 
0-72 
0-70 
0-66 
0-59 

32-0 
0-70 


L.  M.  J. 

Equilibrium  in  Systems  of  Three  Components,  -where  Two 
Liquid  Phases  may  exist.  By  Frans  A.H.  Schreinemakers  {Zeit. 
physihal.  Chem.,  1898,  25,  305 — 331). — In  a  previous  paper  (Abstr., 
1897,  ii,  483),  the  author  considered  the  general  case  of  equilibrium  in 
the  above  system  when  only  one  solid  phase  exists,  and  this  one  of  the 
components,  and  he  now  extends  the  theoretical  investigation  to  the 
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case  where  two  solid  phases,  both  components,  may  be  present.  The 
various  forms  of  equilibrium  curves  possible,  and  their  physical  inter- 
pretation, are  fully  considered  with  the  aid  of  the  usual  equilateral 
cliagrams.  In  many  cases,  labile  portions  of  the  curve  are  indicated, 
and  hence  certain  transition  temperatures  occur ;  for  example,  where  a 
solid  phase  A,  in  liquid  B,  forms  two  liquids,  one  containing  a  high, 
the  other  a  low  percentage  of  the  component  A.  The  effect  of  the 
addition  of  a  third  component  on  this  transition  temperature  is 
investigated.  Two  cases  occur,  where  the  component  added  is  more 
soluble  in  (1)  the  liquid  with  low  percentage  of  A,  (2)  the  liquid  with 
high  percentage  of  A.  In  the  first  case,  the  transition  tem{)erature  is 
raised,  an  example  occurring  in  the  csise  of  the  equilibrium  of  ethylenic 
cyanide,  water,  and  sodium  chloride,  the  transition  temperature  of  the 
first  two  components  being  raised  by  the  addition  of  the  third.  In  the 
second  case,  the  transition  temperature  is  lowered,  as,  for  example,  by 
the  addition  of  ether  to  the  system,  ethylenic  cyanide  and  water. 
This  two-fold  influence  of  foreign  compounds  may  frequently  be  of 
considerable  importance  in  purification  by  crystallisation.  The  two 
cases  are  also  considered  from  the  thermodynamical  standpoint  and 
the  results  obtained  above,  experimentally  and  from  the  diagrams,  are 
so  deduced.  L.  M.  J. 

Coloration  of  the  Ions.  By  Giacomo  Carrara  and  A.  Minozzi 
(Gazzetta,  1897,  27,  ii,  455 — 467). — The  authors  have  examined 
solutions  of  anhydrous  copper  sulphate  in  dry  methylic  alcohol,  and 
find  that  the  absorption  spectra,  as  recorded  photographically,  are  the 
same  for  aqueous  and  methylic  alcohol  solutions  of  the  same  concen- 
tration. A  quantitative  examination  of  the  absorption  spectra  shows 
that  the  absorption  for  the  wave-lengths  X  =  668 — 650,  640 — 6225, 
and  586 — 573-7,  in  concentrated  solutions,  is  stronger  for  aqueous 
than  for  methylic  alcohol  solutions,  whilst  for  dilute  solutions  the 
converse  is  true.  Of  the  curves  obtained  by  plotting  concentration 
against  absorption,  those  for  aqueous  and  methylic  alcohol  solutions 
cross  each  other,  but  the  points  at  which  they  cut  are  different  for  the 
different  wave-lengths. 

Determinations  of  the  electrical  conductivity  of  methylic  alcohol 
solutions  of  copper  sulphate  show  that,  at  ordinary  temperatures,  more 
dissociation  always  exists  in  the  alcoholic  than  in  the  aqueous  solutions 
of  the  same  concentration.  No  simple  relation  between  the  absorptive 
power  of  the  solutions  and  the  dissociation  could  be  established. 

W.  J.  P. 

Crystalline  Liquids.  By  Rudolf  Schenck  (Zeit.  jyhysikal.  Cheni., 
1898,  25,  337 — 352). — Certain  para-azoxy -compounds,  parazoxyanisoil, 
for  example,  melt  to  a  turbid  liquid,  which,  at  a  higher  tempera- 
ture, becomes  clear,  and  it  was  shown  by  Lehmann  that,  although  this 
turbid  liquid  consists  of  liquid  drops,  yet  it  exhibits  double  refraction 
and  behaves  optically  like  a  crystalline  compound.  When  the  tempe- 
rature is  raised,  and  the  liquid  becomes  clear,  these  optical  properties 
are  lost ;  this  temperature  may  hence  be  regarded  as  the  transition 
temperature  of  the  two  liquids,  and  the  author  endeavoured  to  deter- 
mine the  molecular  weight  of  the  two  liquids  in  the  cases  of  parazoxy- 
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anisoil,  parazoxyphenetoil,  and  cholesterylic  benzoate.  By  the  dilato- 
metric  method,  the  transition  temperatures  for  these  compounds  were 
found  to  be  respectively  134°,  165*2°,  and  178°,  the  last  compound  exhi- 
biting but  a  very  small  density  change.  The  molecular  surface  energy 
was  determined  by  Ramsay  and  Shields'  method,  but  only  in  the  case  of 
the  cholesterylic  benzoate  was  any  indication  obtained  of  a  difference 
in  the  molecular  weights  of  the  two  liquids.  The  molecular  lowering 
of  the  transition  temperature  in  the  case  of  parazoxyanisoil  was  750 '2, 
from  which,  by  the  expression  0'021'^/w,  the  heat  of  transition  is 
calculated  as  4 '42  cal.  Mixtures  of  the  compounds  gave  a  ^transition 
temperature  agreeing  satisfactorily  with  that  calculated  by  the  mixture 
rule.  The  effect  of  pressure  was  calculated  for  parazoxyanisoil  by  the 
expression  dt/dp  =  T(v^-  v)/u ;  to  raise  the  transition  point  one  degree 
requires  about  13  atmospheres  pressure.  L.  M.  J. 

Action  exerted  by  certain  Metals  and  other  Substances  on 
a  Photographic  Plate.  By  William  J.  Russell  (Proc.  Roy.  Soc, 
1897,  61,  424— 433).— Becquerel  (Abstr.,  1896,  ii,  406)  has  shown 
that  uranium  and  some  of  its  salts  act  on  a  photographic  plate,  the 
action  being  rendered  evident  by  the  ordinary  process  of  development. 
The  author  records  some  experiments  which  have  been  made  to  deter- 
mine whether  the  uranium  compounds  lose  their  peculiar  activity  on 
being  kept  in  the  dark.  No  marked  difference  could  be  detected 
between  samples  kept  in  the  light  and  those  preserved  in  total  dark- 
ness. In  carrying  out  these  experiments,  and  using  a  card  painted 
with  the  yellow  oxide  of  uranium,  perforated  zinc  was  used  as  a  screen 
to  show  the  activity  of  the  uranium  compound  by  the  density  of  the 
picture  of  the  pattern  formed,  but,  in  place  of  obtaining  in  all  instances 
a  negative  of  the  perforated  zinc,  the  reverse  took  place,  and  the 
greatest  amount  of  action  occurred  underneath  the  zinc.  From  this  it 
appeared  that  zinc  itself  must  be  able  to  effect  a  change  of  the  same 
kind  as  the  uranium,  at  all  events,  to  act  on  a  photographic  plate,  and 
further  experiment  with  zinc  alone  proved  this  to  be  the  case.  Colson 
(Abstr.,  1896,  ii,  601)  has  also  described  this  action  of  zinc,  and  found 
that  similar  results  can  be  obtained  with  cadmium  and  magnesium ; 
he  ascribes  the  action  to  vapour  given  off  by  these  metals. 

A  large  number  of  experiments  were  made  with  zinc  under  different 
conditions.  The  zinc  must  be  clean  and  bright,  as,  in  its  ordinary 
condition,  after  exposure  to  the  air,  it  ceases  to  be  active.  The  salts 
also  have  no  power  of  acting  in  this  way.  A  polished  piece  of  zinc 
laid  on  a  highly  sensitive  photographic  plate  will,  under  certain  con- 
ditions, even  in  4  or  5  hours,  so  act  on  it  that,  on  development,  a 
complete  picture  of  the  zinc  is  produced,  showing  the  scratches  or  any 
ruled  lines  or  faint  pattern  drawn  on  it,  or,  if  flaws  in  the  metal  exist, 
they  are  clearly  seen. 

Absolute  contact  of  metal  and  plate  is  not  necessary.  If  screens  of 
different  thicknesses  of  any  inactive  substance  be  interposed  between 
plate  and  metal,  thus  preventing  contact,  the  action  still  occurs ;  if 
the  screen  be  very  thin,  a  picture  of  the  zinc  surface  is  still  obtained, 
but  if  thicker,  only  a  dark,  cloudy  patch  is  formed.    If  a  thick  piece  of 
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glass  tubing  an  inch  long  be  placed  on  a  photographic  plate,  and  the 
upper  end  covered  with  a  piece  of  polished  zinc,  in  a  week  to  a  fortnight 
distinct  action  will  be  found  to  have  taken  place  below  the  zinc.  The 
action  is  not  transmitted  through  glass,  even  of  the  thinnest  kind,  but 
takes  place  readily  through  celluloid,  sheet  gelatin,  gutta-percha  tissue, 
collodion,  vegetable  and  real  parchment,  goldbeater's  skin,  tracing 
paper,  and,  no  doubt,  many  other  substances.  Certain  writing  papers 
are  quite  opaque  to  the  action ;  with  others,  pictures  of  the  structure 
and  the  watermark  are  easily  obtained.  A  mere  difference  of  colour 
does  not  appear  to  alter  the  absorptive  power  of  a  medium  ;  at  least, 
this  is  the  case  with  gelatin. 

In  addition  to  cadmium  and  magnesium,  many  other  metals  and  also 
certain  alloys  produce  effects  similar  to  that  produced  by  zinc.  The 
following  is  a  rough  list  of  active  metallic  substances  approximately 
in  the  order  of  their  activity : — mercury,  magnesium,  cadmium,  zinc, 
nickel,  aluminium,  pewter,  fusible  metal,  lead,  bismuth,  tin,  cobalt, 
antimony.  Mercury  is  at  ordinary  temperatures  the  most  active 
metal,  but  the  other  metals  do  not  follow  in  the  order  of  their  fusi- 
bility or  exactly  according  to  any  obvious  physical  property,  but  most 
nearly  according  to  their  {>osition  in  the  electrical  series.  The  action 
of  mercury  does  not  take  place  as  readily  through  gelatin,  but  more 
readily  through  gutta-percha  than  is  the  case  with  zinc.  Iron,  gold, 
and  platinum  are  not  active,  and  copper  only  very  slightly.  These 
results  are  founded  on  experiments  in  which  the  exposure  lasted  one 
week  ;  with  longer  exposure,  other  metals  will  probably  produce  some 
action. 

Aqueous  vapour  is  not  apparently  an  active  agent  in  producing 
these  reactions.  In  an  atmosphere  of  hydrogen,  the  action  takes  place 
as  it  does  in  air.  Carbonic  anhydride,  under  ordinary  conditions,  does 
produce  an  effect,  but  this  probably  arises  from  its  action  on  the  zinc 
plate.  Alteration  of  temperature  produces  very  marked  effects,  as  in 
all  cases  increase  of  temperature  causes  increased  action.  Like  glass, 
selenite,  gum  arabic  and  paraffin  are  impervious  to  the  action.  The 
behaviour  of  certain  salts  in  the  dry  state  was  tried  by  soaking  un- 
glazed  paper  in  different  solutions,  drying  it,  and  then  placing  it,  either 
with  or  without  a  screen,  between  the  zinc  and  the  photographic  plate. 
Solutions  of  alum,  potassium  chromate,  zinc  sulphate,  and  quinine 
sulphate  were  found  to  render  the  paper  quite  opaque  to  the  action  of 
the  zinc. 

Some  singular  developments  of  this  subject  have  arisen  from  ex- 
periments made  while  examining  the  metals.  A  piece  of  polished  zinc 
was  coated  with  copal  varnish  with  the  object  of  ascertaining  whether 
the  action  would  take  place  through  this  medium.  The  photographic 
plate,  notwithstanding  the  varnish  was  strongly  acted  on,  indeed  the 
pictures  were  darker  than  those  given  by  the  zinc  alone,  and  on  trying 
the  copal  on  plain  glass  instead  of  on  zinc,  it  proved  that  effects 
apparently  similar  to  those  obtained  with  zinc  were  produced.  Sub- 
stances which  are  transparent  or  opaque  to  the  action  of  the  metals 
seem  to  act  in  the  same  way  towards  copal.  Glass  is  perfectly  im- 
pervious to  its  action,  but  celluloid,  gutta-percha  tissue,  and  gelatin  it 
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permeates  more  readily  than  zinc  does.  It  is  rather  more  active  than 
zinc.  The  activity  of  the  copal  varies  considerably  under  different 
conditions.  The  fused  gum  is  not  so  active  as  when  picture  varnish 
is  used.  Heating  it  in  a  water  bath  for  a  considerable  length  of  time 
certainly  deprives  it  of  some  of  its  activity  ;  but  this  can  be  revived 
by  wetting  it  with  ether  and  allowing  it  to  dry  again  at  ordinary 
temperatures.  As  with  zinc,  increase  of  temperature  increases  its 
activity  to  a  great  extent. 

Many  other  substances  of  the  same  nature  as  copal  act  in  the  same 
way.  This  has  been  proved  to  be  the  case  with  Damar  and  with 
Canada  balsam,  but  copal  seems  to  be  the  best  representative  of  the 
class.  Certain  gums,  such  as  gum  arabic,  gum  Senegal,  have  not  the 
property  of  acting  in  this  way.  There  are,  however,  a  large  number 
of  substances  which  have  the  power  of  acting  in  a  manner  similar  to 
the  copal ;  one  of  these  is  wood,  and  it  possesses  a  very  considerable 
amount  of  activity.  Any  ordinary  smooth  piece  of  wood  laid  on  a 
photographic  plate  will  act  like  zinc  in  impressing  its  picture  on  the 
plate.  Substances  such  as  straw,  hay,  bamboo,  oiled  silk,  and  no  doubt 
many  others,  act  in  the  same  way.  If  wood,  however,  is  painted  with 
melted  paraffin  it  is  no  longer  active.  Ordinary  charcoal  also  depicts 
itself  on  a  photographic  plate,  but  if  it  be  heated  for  some  hours  in  a 
covered  crucible  it  loses  this  property.  An  ordinary  piece  of  wood,  if 
it  be  charred  on  one  side  by  heating  it  with  a  Bunsen  lamp,  becomes 
remarkably  active.  The  action  passes  readily  through  different  media, 
such  as  gelatin,  tracing  paper  and  vegetable  parchment,  and  the 
structure  of  the  charcoal  is  shown,  when  the  action  has  taken  place, 
even  through  a  sheet  of  vegetable  parchment.  Coal  and  coke,  sulphur, 
sugar,  on  the  other  hand,  exert  no  action  of  this  kind.  Printers'  ink 
in  most  casesjs  not  capable  of  acting,  like  copal,  on  a  photographic 
plate,  but  there  are  many  cases  in  which  it  is  a  remarkably  active 
substance.  Specially  so  is  the  ink  used  in  printing  many  of  the  news- 
papers. Samples  of  strawboard  from  different  sources  have  been  tried, 
and  all  found  to  be  active,  and  different  substances  of  a  like  nature 
have  been  tried,  such  as  brown  papers,  some  of  which  are  active,  but 
none  more  so  than  common  strawboard.  Writing  paper  and  white 
cardboard  have  not  this  power  of  acting  on  a  photographic  plate. 

The  action  of  the  vapour  from  a  few  liquids  on  a  sensitive  plate  has 
been  tried.  The  plate  was  placed  about  half  an  inch  above  the  liquid, 
and  a  screen,  with  holes  cut  in  it,  was  fastened  against  the  plate. 
Methylated  spirit  acted  slightly  on  the  plate  ;  pure  alcohol  and  ether 
had  no  action,  but  turpentine  and  oil  of  cloves  produced  a  slight 
amount  of  action. 

The  supposition  that  all  these  active  substances,  the  metals  as  well 
as  organic  compounds,  give  off  a  vapour  capable  of  acting  on  a  photo- 
graphic plate,  naturally  suggests  itself,  and  that  copal  does  give  off  a 
vapour  which  directly  or  indirectly  is  active  there  can  be  no  doubt. 
At  the  same  time,  it  is  difficult  to  suppose  that  this  can  be  the  case 
throughout,  and  further  experiments,  it  is  hoped,  may  lead  to  ex- 
planations not  now  evident. 

It  is  only  the  most  sensitive  photographic  plates  which,  without 
extremely  long  exposures,  give  the  results  described.  H.  0. 
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Self-regulating  Gas-generating  Apparatus.  By  W.  W. 
Andrews  (C/mj/u.  Zeit.y  1897,  21,  666— 667).— The  apparatus  consists 
of  two  parts,  a  reservoir  filled,  say,  with  acid,  and  a  generator  filled 
with  the  requisite  material. 

The  former  has  the  appearance  of  an  ordinary  wash-bottle,  the  longer 

tube  of  which  penetrates  but  a 
short  distance  into  the  acid,  and 
is  sealed  into  a  wider  tube,  open 
at  the  bottom  and  slightly  per- 
forated near  the  top ;  this  reaches  to 
the  bottom  of  the  acid. 

The  generator  is  merely  an 
ordinary  calcium  chloride  tower, 
connected  by  means  of  a  long  india- 
rubber  tube  with  the  reservoir. 
To  set  the  apparatus  going,  the  tap 
of  the  tower  is  opened,  and  a  little 
acid  is  blown  in  from  the  reservoir  ; 
this  starts  the  syphon,  and  more  acid 
entersin  consequence.  When  the  tap 
is  closed,  the  acid  is  forced  back  into 
the  reservoir,  and  being  now  higher 
in  specific  gravity,  it  sinks  to  the  bottom.  On  reopening  the  tap,  the 
syphon  again  acts,  and  fresh  acid  enters  the  tower.  For  acetylene, 
another  kind  of  generating  bottle,  made  of  thin  glass  so  as  to  with- 
stand heat,  is  recommended.  L.  de  K. 


Inorganic  Chemistry. 


Preparation  of  Chemically  Pure  Hydrogen  Sulphide  for 
Laboratory  Purposes.  By  Josef  R.  Miciileu  {GJiem.  Zeit.y  1897, 
21,  659). — The  author  recommends  using  a  solution  of  calcium  sulphide 
to  obtain  a  hydrogen  sulphide  absolutely  free  from  arsenic.  A  solution 
of  sp.  gr.  =  1"16  is  capable  of  yielding  110  times  its  volume  of  the  gas 
when  treated  with  hydrochloric  acid.  L.  de  K. 

[Chemical  and  Physical  Properties  of  very  Concentrated 
Nitric  Acid.]  By  Victor  H.  Veley  and  J.  J.  Manley  {Proc.  Roy. 
Socy  1897,  62,  224— 225).— See  this  vol.,  ii,  277. 

Densities  of  Carbonic  Oxide,  Carbonic  Anhydride,  and 
Nitrous  Oxide.  By  Lord  Rayleigii  {Proc.  Roy.  Soc,  1897,  62, 
204 — 209). — The  observations  were  carried  out  by  the  method  and 
with  the  apparatus  described  in  a  former  paper  (Abstr.,  1893,  ii,  514). 
Carbonic  oxide  was  prepared  from  potassium  ferrocyanide,  from  oxalic 
acid,  and  from  sodium  formate.  The  density  found  was  27*9989 
(O  =  32),  and  if  e  ^ual  volumes  may  be  taken  as  accurately  representa- 
tive of  CO  and  of  O2,  the  atomic  weight  of  carbon  will  be  11-9989 
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(0=  16).  Carbonic  anhydride  from  marble  and  hydrochloric  acid  gave 
the  weight  3-6349,  and  nitrous  oxide  prepared  from  ammonium  nitrate, 
or  obtained  from  the  commercial  liquefied  gas,  gave  3"6359,  corre- 
sponding with  2 '62 76  for  oxygen. 

The  following  summary  gives  the  densities  of  the  various  gases 
relatively  to  air,  all  obtained  by  the  same  apparatus.  The  last  figure 
is  of  little  significance. 

Air,  free  from  H2O  and  CO.^  1-00000  Argon 1-3775-2 

Oxygen  1-10535  Carbonic  oxide    0-96716 

Nitrogen   and  argon   (atmospheric)  0-97209  Carbonic    anhydride  1-52909 

Nitrogen 0-96737  Nitrous  oxide  1-52951 

The  value  obtained  for^  hydrogen  on  the  same  scale  was  0-06960  ; 
but  the  researches  of  Loduc  and  Morley  appear  to  show  that  this 
number  is  a  little  too  high.  H.  0. 

Formation  of  Metallic  Sodium  from  Sodium  Peroxide.     By 

Heinrich  Bamberger  {Ber.,  1898,  31,  451). — Metallic  sodium  is 
readily  formed  when  a  mixture  of  sodium  peroxide  with  charcoal, 
coke,  or  graphite  is  heated  at  300 — 400°  in  a  covered  crucible.  The 
reaction,  which  is  a  very  violent  one,  must  only  be  carried  out  with 
small  quantities,  and  can  be  used  as  a  lecture  experiment,  the  sodium 
being  found  after  the  experiment  on  the  cover  and  the  cool  upper  portion 
of  the  sides  of  the  crucible.  The  reduction  can  also  be  effected  by  means 
of  calcium  carbide,  the  reaction  then  being  even  more  violent  than 
when  carbon  is  used.  A.  H. 

Coloured  Haloid  Salts  of  the  Alkali  Metals.  By  Eilhard 
Wiedemann  and  Gerhard  0,  Schmidt  [Ann.  Phys.  Chem.,  1898,  [iij, 
64,  78 — 91). — The  authors  have  investigated  the  colour  changes  taking 
place  in  the  haloid  salts  of  the  alkali  metals  under  the  influence  of  the 
cathode  discharge,  already  noticed  by  Goldstein  (Abstr.,  1895,  ii,  150) 
and  others.  They  find  that  the  coloured  product  always  has  an  alka- 
line reaction,  and  that  in  physical  and  chemical  properties  it  is  identical 
with  the  substance  obtained  by  treatment  of  the  haloid  salt  with  the 
alkali  metal.  The  colour  change  must,  therefoi'e,  be  regarded  as  due 
to  the  formation  of  a  subchloride,  or  solution  of  the  free  metal  in  the 
haloid  salt.  H.  0. 

Baker's  Research  on  the  Non-combination  of  Dry  Hydrogen 
Chloride  and  Ammonia ;  Vapour  Density  of  Dry  Ammonium 
Chloride.  By  S.  Gutmann  {Annalen,  1898,  299,  267— 286).— The 
author  has  repeated  Baker's  experiments  (Trans.,  1894,  ^,  611)  re- 
lative to  the  effect  exerted  by  water  on  the  combination  of  hydrogen 
chloride  with  ammonia,  but  the  results  of  his  investigation  do  not 
confirm  those  of  Baker. 

In  the  first  place,  he  shows  that  dry  hydrogen  chloride  is  absorbed 
by  phosphoric  anhydride ;  the  drier  the  gas,  the  more  slowly  does 
absorption  proceed,  advancing  more  rapidly  with  time,  then  finally 
becoming  retarded.  It  is  also  found  that  dry  ammonia  is  absorbed  by 
phosphoric  anhydride. 

The   author's  experiments   indicate   that    complete   desiccation   of 

22—2 
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hydrogen  chloride  and  ammonia  is  powerless  to  prevent  combination, 
although  the  action  is  much  retarded,  and  is  rendered  less  energetic. 

Determination  of  the  vapour  density  of  carefully  dried  ammonium 
chloride  gave  results  concordant  with  complete  dissociation  (compare, 
however,  Baker,  Trans.,  1898,  422).  M.  O.  F. 

Ammonium  Peroxide.  By  Petb.  G.  Mklikoff  and  L.  Pissarjkw- 
8KV  {liar.,  1898,  31,  446—449.  Compare  this  vol.,  ii,  IGl,  219).— 
When  an  ethereal  solution  of  ammonia  and  hydrogen  peroxide  is 
cooluJ  to  -  ■W\  a  granular,  crystalline  mass  is  deposited  which  has  the 
composition  (NH^)202  +  H.^02,  and  readily  decomposes  at  —40°  into 
ammonia  and  hydrogen  peroxide  ;  the  crystals  are  isotropic  and  appear 
to  he  cubes.  At  the  ordinary  temperature,  the  compound  decomposes 
into  ammonia  and  oxygen  according  to  the  e<iuation  (NH^).,Oo  + 
HjO.,  =  2NH^*  OH +  Oj,atraceof  ammonium  nitrite  beingsimultaneously 
formed  ;  in  an  aqueous  solution,  a  similar  decomposition  occurs,  the 
amount  of  nitrite  formed  increasing  with  the  degree  uf  dilution  and 
with  the  tem[>erature. 

The  evolution  of  oxygen  which  takes  place  when  ammonia  and 
hydrogen  peroxide  are  brought  together  in  solution,  is  therefore  due 
to  a  rotction  between  ammonium  peroxide  and  hydrogen  peroxide, 
precisely  similar  to  that  which  ocuur*  when  sodium  peroxide  and 
hydrogen  peroxide  are  mixed.  A.  K. 

Duration  of  the  Phosphorescence  of  Strontium  Sulphide. 
By  Josfc  R.  MouBELO  {C<ynipt.  rend.,  1897,  125,  1098— 1100).— When 
the  different  niodifications  of  strontium  sulphide  (Abstr.,  1897,  ii,  450 
and  4G9)  are  exposed  to  light  under  pimilar  conditions,  the  intensity  of 
the  phosphorescence  increases  in  the  following  order,  (A)  Prepared  by 
the  reduction  of  the  sulphate  by  charcoal ;  (B)  by  the  action  of  sulphur 
on  the  carbonate  ;  (C)  by  the  action  of  hydrogen  sulphide  on  the  oxide  ; 
(D)  by  Verneuil's  method  for  preparing  calcium  sulphide,  and  (E)  the 
author's  modification  of  Verneuil's  method.  The  length  of  time  during 
which  the  sulphides  retain  their  phosphorescence  increases  in  the  same 
order  ;  A  and  B  ceased  to  phosphoresce  after  3  hours,  whilst  E  was 
still  phosphorescent,  although  feebly,  after  12  hours.  When  the 
time  of  exposure  of  the  sulphide  to  light  is  increased,  the  colour  and 
intensity  of  the  phosphorescence  is  not  affected,  but  its  duration  is 
materially  prolonged. 

The  miDimum  time  required  to  excite  phosphorescence  is  least  in 
the  case  of  E  and  greatest  in  the  case  of  A  ;  it  follows  the  inverse 
order  of  the  intensity  and  duration.  With  E,  a  second's  exposure  to 
diffused  light  is  sufficient  to  set  up  distinct  phosphorescence. 

Temperature,  up  to  50°,  has  no  appreciable  influence  on  the  intensity 
of  the  phosphorescence,  but  prolonged  exposure  to  direct  sunlight 
slightly  reduces  the  intensity.  On  the  other  hand,  insolation  markedly 
reduces  the  minimum  exposure  required  to  excite  phosphorescence, 
but  this  effect  gradually  disappears  and  the  sulphide  returns  to  its 
original  condition  as  regards  sensitiveness,  C,  H,  B. 

Alloys  of  Beryllium  and  Copper.  By  Paul  Lebeau  {Compt.  rend., 
1897,  126,  1172 — 1174). — Metallic  beryllium  cannot  be  obtained  by 
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the  action  of  the  electric  arc  on  a  mixture  of  the  oxide  and  carbon  or 
of  the  oxide  and  the  carbide,  most  probably  owing  to  the  great 
readiness  with  which  beryllium  and  carbon  combine  at  high  tempera- 
tures. Alloys  of  beryllium  with  other  metals  can,  however,  readily  be 
prepared  by  reducing  beryllium  oxide  in  presence  of  a  metal  or  a 
metallic  oxide.  When  a  very  intimate  mixture  of  copper  and  beryl- 
lium oxides  (such  as  is  obtained  by  the  action  of  heat  on  the  mixture 
of  nitrates  obtained  by  dissolving  the  two  oxides,  in  any  desired 
proportions,  in  nitric  acid)  is  heated  with  carbon  for  five 
minutes  with  an  arc  from  a  current  of  900  amperes  and  45  volts, 
the  product  is  red,  brittle,  and  non-homogeneous  ;  when  liquated,  it 
yields  the  pure  beryllium-copper  alloy,  and  leaves  a  crystalline  mass 
of  a  double  beryllium  copper  oxide. 

The  alloys  that  contain  10  per  cent,  of  beryllium  are  pale  yellow, 
almgst  white ;  those  with  5  per  cent,  are  yellower,  can  be  filed  and 
polished  readily,  and  are  malleable  when  hot  or  cold.  They  do  not 
alter  in  the  air,  but  tarnish  slightly  in  presence  of  hydrogen  sulphide, 
and  are  readily  dissolved  by  nitric  acid.  From  these  alloys,  others 
containing  a  definite,  but  lower,  proportion  of  beryllium  can  readily 
be  prepared  by  melting  them  with  the  necessary  proportion  of  copper. 
Even  so  low  a  proportion  of  beryllium  as  0*5  per  cent,  distinctly 
alters  the  appearance  of  the  copper,  and  makes  it  very  sonorous. 
An  alloy  containing  1'32  per  cent,  of  beryllium  is  golden  yellow, 
highly  sonorous,  and  can  readily  be  filed  and  forged. 

Alloys  of  beryllium  with  the  common  metals  and  with  chromium, 
molybdenum,  tungsten,  and  some  other  refractory  metals  have  been 
prepared  and  will  be  described  later.  C.  H.  B. 

OadmiurQ  Compounds.  By  Francesco  Canzoneri.  {Gazzetta, 
1897,  27,  ii,  486 — 492), — On  heating  cadmium  with  cadmium  chloride, 
in  the  hope  of  obtaining  a  cadmium  subchloride,  the  author  obtained 
a  small  proportion  of  a  grey  powder  the  composition  of  which 
depends  on  the  composition  of  the  mixture  of  cadmium  and  cadmium 
chloride  used.  If  cadmium  chloride  is  in  excess,  the  grey  powder  has 
practically  the  composition  2CdO,CdCl2 ;  a  similar  product  is  formed, 
with  development  of  heat,  as  a  heavy,  white  powder  on  fusing  a 
mixture  of  cadmium  oxide  and  chloride  in  the  requisite  proportion. 
If  cadmium  is  in  excess,  the  product  contains  more  cadmium  than  is 
required  for  the  composition  2CdO,CdCl2.  W.  J.  P. 

Microchemical  Examination  of  Alloys.  By  John  E.  Stead 
{J.  Soc.  Chem.  Ind.,  1897,  16,  200—208 ;  506— 509).— Lead-antimony 
alloys  containing  less  than  12*5  per  cent,  of  antimony  appear  to  be 
perfectly  homogeneous  after  solidification,  but  with  a  higher  per- 
centage of  antimony,  crystals  of  that  metal  separate  throughout  the 
mass,  and  rise  to  the  surface,  leaving  the  eutectic  alloy  of  the  compo- 
sition Pb^Sb,  which  has  a  solidifiying  point  of  247°,  and  sp.  gr.  =  10'48. 
This  solidifies  in  spherulites,  radiating  from  neuclei,  and  during 
solidification  splits  up  into  laminae  of  its  constituent  metals.  The 
solidified  eutectic  alloy  of  lead  and  tin  consists  of  similar  masses  of 
spherulites.     From  alloys  of  tin  and  antimony,  cubical  crystals  of  the 
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composition  SnSb  depurate,  but  the  compound  seems  only  to  form  in 
presence  of  a  considerable  excess  of  tin. 

The  papers  contain  much  valuable  information  respecting  other 
alloys,  and  are  illustrated  with  microphotographs  of  the  appearance  of 
polished  and  etched  surfaces.  M.  J.  S. 

Cerium.  By  0.  Boodouard.  Compt.  rend.t  1897,  125, 
1096— 1097.— A  reply  to  Wyrouboff  and  Verneuil.    (This  vol.,  ii,  222). 

Atomic  Weight  of  Cerium.  By  GRfkioiRS  N.  Wyrooboff  and 
AuoDSTE  V.  L.  Verneuil.  {Compt.  retid.,  1897,  126,  1180—1 181).— 
A  continuation  of  the  discushion  with  Boudouard  (preceding  abstract). 
In  the  authors'  experiments,  the  maximum  atomic  weight  obtained  wa.s 
92*85  and  the  minimum  92*49.  They  point  out  that,  althou^'li  pure 
cerium  oxide  is  white,  the  more  absence  of  colour  is  not  of  it.self  any 
guarantee  of  complete  purity.  C.  H.  B. 

Impurities  of  Aluminium  and  its  Alloys.  By  Ed.  Defacqz 
{Compt.  rerul.,  1897, 125,  1 174  — 1177).— When  aluminium  i.s  dissolved 
in  dilute  hydrochloric  acid  (1  :5)  the  ret«idue  is  impure  silicon,  con- 
taining silica  and  aluminium,  and  ferric  oxides,  with  traces  of  copper. 
An  alloy  of  aluminium  with  3  per  cent,  of  copper,  when  dis.solved  in 
dilute  aqua  regia,  aUo  yields  nmpure  silicon  containing  5  per  cent,  or 
more  of  copper  oxide.  The  same  alloy  when  dissolved  in  hydrochloric 
acid  (1  :  10),  yields  a  non-homogeneous  residue  of  copper  mixed  with 
silicon,  iron,  and  aluminium.  All  these  residues  oxidise  very  readily, 
even  on  the  filter.  It  is  noteworthy  that,  when  the  aluminium  and  its 
alloys  are  dissolved  in  dilute  acids,  the  impurities  divide  tlicmselves 
unequally  between  the  solution  and  the  residue.  C.  U.  B. 

Chromous  Sodium  Carbonate.  By  Oboroes  BaugA.  {Compt. 
rend.,  1897,  125,  1 177— 1180).— When  well  washed  and  moist  clirom 
ous  acetate  is  mixed  with  a  solution  of  sodium  carbonate,  it  first 
dissolves  and  after  a  time  a  reddish-brown  compound  separates ;  this 
is  washed  with  water,  and  afterwards  with  alcohol  of  98',  all  the 
operations  being  conducted  in  an  atmosphere  of  carbonic  anhydride. 
After  drying  in  a  current  of  carbonic  anhydride,  it  has  the  composition 
CrNa2(CO^)2-f- lOHjO,  and  forms  microscopic,  tabular  lozenge-shaped 
crystals  which  lose  water  in  a  vacuum  at  the  ordinary  temperature  or  at 
100°.  It  is  very  soluble  in  cold  water,  but  the  solubility  gradually 
diminishes,  probably  in  consequence  of  polymerisation.  It  is  a 
powerful  reducing  agent,  and  decomposes  water  at  a  little  below  100° 
with  liberation  of  hydrogen  and  formation  of  a  compound  that  will 
be  described  later.  When  exposed  to  dry  air,  it  effloresces,  and  is 
afterwards  converted  into  a  mixture  of  sodium  carbonate  and 
chromic  hydroxide  ;  in  moist  air,  it  oxidises  rapidly  with  develop- 
ment of  heat.  Chlorine  converts  it  into  chromic  oxide  with 
liberation  of  carbonic  anhydride  ;  hydrogen  and  hydrogen  sulphide 
have  no  action  on  it  in  the  cold,  and  when  heated  at  100°  in  a 
current  of  these  gases,  it  yields  the  monhydrate.  Dilute  hydro- 
chloric and  sulphuric  acids  dissolve  the  salt,  forming  blue  solutions. 

The  monhydrate,  CrNa2(C03)2 -h  HgO,  is  prepared  from   the   deca- 
hydrate  by  the  action  of  a  current  of  a  dry  inert  gas  at  100°.     It 
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is  a  yellow  powder  which  becomes  brown  when  heated  in  a  vacuum 
or  a  current  of  hydrogen,  but  regains  its  yellow  colour  on  cooling. 
At  300°,  it  decomposes  into  sodium  carbonate  and  chromic  oxide. 
When  heated  in  air,  it  is  converted  into  sodium  chromate  ;  when 
heated  in  chlorine,  it  yields  chromyl  dichloride  and  chromic  oxide  ; 
in  hydrogen  sulphide  at  about  240°,  it  yields  the  red,  crystalline 
sulphide  described  by  Moissan.  Its  other  properties  are  practically 
identical  with  those  of  the  decahydrate.  C.  H.  B. 

Alkali  Salts  of  Perchromic  Acid.  By  0.  Fritz  Wiede  {Ber., 
1898,  31,  516—524.  Compare  this  vol.,  ii,  28).— By  the  action  of 
ammonia  under  certain  conditions  on  an  ethereal  solution  of  perchromic 
acid,  there  is  formed  a  substance  of  the  formula  NH^CrO^  +  H2O2  ;  this 
is  a  violet-black,  crystalline  powder,  and  may  be  preserved  for  several 
days  in  a  cold  situation  if  protected  from  moisture.  When  kept  for 
some  time,  it  becomes  superficially  yellow,  and  when  exposed  to  air 
passes  completely  into  ammonium  dichromate  within  24  hours. 
The  solution  in  ice-cold  water  is  violet-brown,  and  neutral  to  test  paper  ; 
the  concentrated  solution  rapidly  decomposes,  yielding  oxygen  and 
ammonium  dichromate.  Ammonia  converts  the  substance  into  the 
compound  of  chromium  tetroxide  and  ammonia  {loc.  cit.)  ;  dilute 
sulphuric  acid  gives  rise  to  an  indigo-blue  solution.  Barium  chloride 
and  lead  acetate  give  violet-brown  precipitates,  which,  after  liberating 
gas,  pass  into  the  yellow  chromate ;  silver  nitrate  yields  a  brownish- 
violet  turbidity,  which  immediately  changes  into  the  reddish-brown 
silver  chromate.  Ferric  chloride  develops  a  grass-green  coloration, 
whilst  ferrous  sulphate  liberates  gas  and  forms  a  yellow  solution ; 
potassium  permanganate  forms  a  blood-red  solution,  which  yields 
oxygen  and  manganese  dioxide  when  acidified. 

By  means  of  alcoholic  potash  at  —  5°,  the  corresponding  potassium 
compound,  having  the  formula  KCrO^  -f  HgOg,  has  been  obtained  as  a 
violet,  indefinitely  crystalline  powder ;  it  is  highly  explosive,  and 
begins  to  decompose  in  the  process  of  desiccation.  In  aqueous  solution, 
it  behaves  like  the  ammonium  compound. 

The  author  regards  the  hydrogen  peroxide  in  the  foregoing  com- 
pounds as  hydrogen  peroxide  of  crystallisation.  In  an  ethereal  solution 
of  perchromic  acid,  the  latter  is  not  in  combination  with  hydrogen 
peroxide.  M.  O.  F. 

Rare  Earths.  By  Ludwig  Haber  {Monatsh.,  1897, 18,  687—699). — 
Thorium  chromate,  Th(CrOj)2  +  SHgO,  is  precipitated  as  an  orange- 
yellow,  crystalline  powder  when  a  solution  of  thorium  nitrate  is  boiled 
for  some  time  with  chromic  acid,  or,  better,  with  potassium  or  sodium 
dichromate ;  under  similar  conditions,  cerium,  lanthanum  and  didymium 
salts,  however,  give  no  precipitate,  whilst  zirconium  forms  a  basic 
chromate,  the  composition  of  which  varies  with  the  mode  of  pre- 
paration. 

When  a  solution  of  a  thorium  salt  to  which  sodium  acetate  has  been 
added  is  well  boiled,  a  brilliantly  white,  crystalline  precipitate  of 
basic  thorium  acetate,  Th(OAc)2(OH)2  +  H2O,  is  formed.  Since  cerium, 
lanthanum  and  didymium  are  not  precipitated  at  all  under  the  same 
conditions,  this  reaction  affords  an  easy  method  of  preparing  thoria 
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free  from  these  metals ;  zirconium  is,  however,  precipitated  u  a  boiit 
acetate  of  indeBnite  composition. 

Whilst  cerium,  lanthanum,  and  didymium  salts  are  precipitated  by 
sodium  formate  as  normal  formates,  the  salts  of  thorium  and  zirconium 
give  rise  to  crystalline,  batic  formaiet  of  varying  couiposition. 

The  precipitate  formed  on  adding  tartaric  acid  to  a  solution  of 
thorium  chloride  appears  to  have  the  composition,  C^H^O-Th(()H).„ 
not  (C^H^O,,)Jh3(OH)^  +  5H,0,  as  stated  byCleve(thi8  Journal,  1875, 
236).  Cerium,  lanthanum  and  didymium  are  not  precipitated  by 
tartaric  acid,  whilst  zirconium  gives  rise  to  a  salt  of  varying  composi- 
tion. 

A  ha^ic  thorium  citrate,  CjHjOyTh'OH,  is  formed  as  a  white, 
flocculent  precipitate  on  heating  a  solution  of  thorium  chloride  with 
citric  acid. 

Thorium  nialale,  (C4H^05)gTh2(OH)2,  is  a  white,  crystalline  powder 
which  is  almost  insoluble  in  water.  W.  A.  D. 


Mineralogical  Chemistry. 


Steenstruplne.  By  Jon.  Chr.  Mobebo  {Zeit.  Knjst.  Min.,  1898, 
20,  386 — 398). — Steenstrupine,  first  described  by  Lorenzen  (Abstr. 
1883,  960),  has  only  been  found  in  the  nephelite-syenite  at  Kanger- 
dluarsuk  in  West  Greenland  ;  it  has  been  placed  by  Brogger  in  the 
melanocerite  group.  The  following  new  analyses  have  been  made  by 
Blomstrand :  I,  on  crystalline  material  of  sp.  gr.  =  3*4009,  carefully 
separated  from  enclosed  aegirite ;  II  and  III,  on  massive,  and  more 
altered  material.  None  of  these  lead  to  simple  formulse ;  with  the 
exception  of  the  presence  of  beryllium  and  phosphoric  acid,  analysis  I 
agrees  with  that  made  by  Lorenzen.  The  black,  rhombohedral  crys- 
tals are  tabular  in  habit,  and  the  faces  are  somewhat  rough  and 
rounded  ;  the  axial  ratio,  a  :  c  =  1  :  1*0842,  is  near  to  that  of  eudialyte, 
but  quite  different  from  that  of  melanocerite.  The  mineral  is  optically 
negative ;  thin  sections  show  variations  in  the  strength  of  the  double 
refraction,  and  other  signs  of  alteration. 

SiO^    Ta,0„Nb,05,    PjOb-     ThOj.    CejOj.       La.j03,Dij03.    YjOj.    FcaO,. 


I. 

26-57 

1*21 

6*81 

303 

14*40 

15*90 

4*55 

II. 

20*61 

1-58 

4-53 

3*84 

17*03 

15*52 

2*19 

5*18 

III. 

21*30 

1*02 

4*39 

4*13 

18*50 

16*68 

1*68 

4-91 

MdjOj. 

AljO,.    BeO. 

CaO. 

PbO. 

Na^O. 

K,0. 

H,0. 

Total. 

I.  4*40  2*55         4*03     0*46     8*34      0*50        758        99*33 

II.  5*79     0*40      1*22  4*22      102     253        —        12*73        98*39 

TIL  6*80     0*60     1*93  4*55      0*78    2  54        —        10*30      10011 

The  mineral   is  decomposed  by  hydrochloric  acid,  giving   a   dark 
brown  solution  which  evolves  chlorine.     Crystalline  material  with  a 
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pale  yellow  streak  and  sp.  gr.  =  3'4733,  gave  off  chlorine  corresponding 
with  0'184  percent,  of  active  oxygen;  in  anal.  I,  this  gives  MngOg, 
1*82,  and  MnO,  2-32  per  cent.  The  more  altered  massive  material  with 
a  dark  brown  streak,  sp.  gr.  =  3-1901,  and  SiOg,  21-59  ;  H2O,  13-39  (of 
this  4-64  was  lost  at  100 — 110°),  contained  1-48  per  cent,  of  active 
oxygen,  which  is  enough  to  convert  all  the  manganese  and  cerium  in 
II  and  III  into  Mn203  and  CeOg  respectively.  L.  J.  S. 

[Microcline  from  Bohemia].  By  Friedkich  Katzer  (/a/iri./. 
Min.,  1898,  i.  Ref.  72  ;  from  Oesterr.  Zeit.  Berg-  u.  Hiittenwesen,  1896, 
44). — In  a  description  of  the  felspar  industry  in  Bohemia,  the  follow- 
ing analysis  is  given  of  greyish-green  to  green  microcline,  from  Kloub 
near  Protivin. 

Loss  on 
SiOg.         AUO3.         CaO.         K2O.         NaaO.         MgO.         ignition.  Total. 

6322      18-96         —        1602       1-94        012  0-33  100-59. 

L.  J.  S. 

Alpine  Cordierite-pinite.  By  Hermann  Gembock  {Zeit.  Kryst. 
Min.,  1898,  29,  305—332). — The  general  term  pinite  includes  a  large 
number  of  alteration  products  of  cordierite,  felspar,  nephelite,  and 
other  minerals ;  under  the  name  cordierite-pinite,  the  author  considers 
only  those  which  have  been  derived  from  cordierite.  Under  the 
microscope,  these  are  seen  to  consist  mainly  of  muscovite  and  chlorite, 
with  a  little  quartz,  biotite,  limonite,  kyanite,  epidote,  and  garnet. 
Only  a  portion  is  soluble  in  hydrochloric  acid,  the  soluble  portion  con- 
taining aluminium  and  iron  with  a  little  calcium  and  magnesium. 
Material  from  the  Alps  is  described  ;  lists  of  crystal  forms,  &c.,  and  a 
review  of  the  literature  are  given.  L.  J.  S. 

Mineral  Water  from  S.  Omobono  in  the  Imagna  Valley. 
By  GiAcoMO  Carrara  {Gazzetta,  1897,  27,  ii,  559—571). — The  old 
spring  of  S.  Omobono  issues  from  a  black,  schistose  rock,  containing 
pyrites,  in  the  Imagna  valley,  about  23  kilometres  from  Bergamo  ;  the 
water,  which  has  been  considered  efficaceous  in  cases  of  skin  diseases, 
issues  at  a  temperature  never  exceeding  13°,  and  has  an  odour  of 
hydrogen  sulphide.  It  has  the  sp.  gr.  =1-00026  at  9-5°,  and  contains 
traces  of  copper,  arsenic,  aluminium,  and  phosphoric  acid.  The 
analytical  results  show  that  the  water  contains  the  constituents  stated 
in  grams  per  litre  in  the  accompanying  table. 

Substance.  Percentage.  Substance.  Percentage. 

LiCl 0-00003  Ca(HC03)2   0-28000 

NH4CI 0-00004  Mg(HC03)2 0-19237 

NaCl     0-00216  Fe(HC03)2   0-00033 

Nal  000005  Si02  ....! 0-01144 

BaSO^  0-00035  Ti02 000001 

SrSO^   0-00707  CO2  (free) 0-07468 

K2SO4  0-01153  H2S  000601 

Na2S04 0-07031  N2  (free)  0-01488 

NaHCO.,  0-03864  Organic  matter    ...   0-03117 
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The  bacteriological  examination  shows  the  water  to  be  of  a  high 
degree  of  purity ;  plate  cultivations  gave  colonies  of  Bacillus  Jluore$ce7}» 
lujiiefacetm,  Tnmnidxum  elegang,  Mucor  inucedo,  and  white  water  bacilli. 

W.  J.  P. 


Physiological   Chemistry. 


Evolution  of  Gases  During  Pancreatic  Digestion.  By 
Fekdinand  Kluo  (/V%«r'«  Archir.,  18l»S,  70,  .329— 345).— In 
1874—1875  Hufner  (>.  prakl.  Chein.,  10,  1  ;  11,  4.3),  and  in  1881 
Waasilieff  {Zeit.  p/it/«!ol.  Cfiein.,  6,  112)  stated  that  various  gases, 
especially  carbonic  anhydride,  were  evolved  during  pancreatic  digestion 
when  the  activity  of  bacteria  are  excUule<I.  Since  then  the  opinion 
has,  however,  been  generally  held  that  the  formation  of  .such  gases  is 
duo  to  micro-organisms.  In  the  present  research,  the  old  statement  of 
Hufner  is  confirmed  ;  small  quantities  of  carbonic  anhydride,  and  in 
some  cases  of  hydrogen  also,  are  formed  when  bacterial  action  is 
excluded  by  disinfectants  like  thymol.  It,  however,  only  tiikes  place 
when  fat  is  the  substance  acted 'on  ;  it  docs  not  occur  with  glycerol,  so 
the  gases  are  considered  to  originate  from  the  decomi)08ition  of  the 
fatty  acid  radicles.  W.  D.  H. 

Absorption  in  the  Small  Intestine.  By  Budolf  HOiier 
{PJliiger's  Archiv.,  1898,  70,  624— 642).— Hypertonic,  isotonic,  and 
hy|K>tonic  solutions  of  salt  in  blood-serum  are  absorbed  in  the  small 
intestine.  The  hyper-  and  hypo-tonic  solutions  become,  in  the  course 
of  absorption,  isotonic.  Isotonic  solutions  of  different  salts  are 
absorbed  at  different  rates ;  dealing  with  solutions  so  dilute  that  the 
salts  are  almost  completely  dissociated  electrolytically,  the  difference  in 
their  boliaviour  depends  on  the  properties  of  their  ions.  Of  the  kation 
ions,  K,  Na,  and  Li  are  almost  equally  quickly  absorbed,  NH^  and  urea 
more  quickly,  Ca  more  slowly,  .and  Mg  slowest  of  all.  Ba,  on  account 
of  its  injurious  action  on  the  intestine,  could  not  bo  observed.  Of 
the  anion  ions,  CI  is  the  most  rapidly  absorbed,  then  follow,  in  the 
order  named,  Br,  I,  NO3,  SO^.  From  the  behaviour  of  the  NH^  and 
urea,  the  conclusion  is  drawn  that  the  cells  of  the  intestine  in  their 
permeability  resemble  blood-corpuscles  and  plant  cells.  From  the 
behaviour  of  Mg  and  SO^,  the  use  of  sulphates,  and  especially  of 
magnesium  sulphate,  as  purgatives  becomes  intelligible. 

W.  D.  H. 

Action  of  Salts  on  Blood  Corpuscles.  By  Sven  G.  Hedin 
(PJliiger's  Archiv.,  1898,  70,  525 — 543). — Ammonium  sulphate,  phos- 
phate, tartrate,  and  succinate,  when  added  to  blood  in  small  quantities 
(0"05  gram-molecule  per  litre),  divide  themselves  equally  between 
corpuscles  and  plasma,  whilst  larger  quantities  (01)  enter  partly  into 
the  corpuscles,  but  remain  principally  in  the  plasma.  The  fraction 
which  remains  in  the  plasma  increases  with  the  amount  of  salt  added 
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up  to  0'3  gram,  and  in  those  concentrations,  where  there  is  excess  of 
salt  in  the  plasma,  the  volume  of  the  corpuscles  diminishes. 

Ammonium  chloride,  bromide,  nitrate,  thiocyanate,  oxalate,  ferro- 
cyanide,  ferricyanide,  lactate,  and  ethylsulphonate  distribute  them- 
selves equally  in  plasma  and  corpiiscles  at  all  concentrations. 

The  corresponding  salts  of  trimethylamine,  ethylamine,  and,  pro- 
bably, of  other  nitrogenous  bases,  may  be  divided  into  the  same  two 
groups,  corresponding  with  those  of  ammonium  just  described. 

W.  T>.  H. 

Acids  obtained  by  the  Hydrolysis  of  the  Fat  of  the  Dog-fish. 
By  EuGEN  Ljubarsky  (J.  p\  Chem.,  1898,  [ii],  57,  19— 27).— On 
hydrolysing  the  fat  of  the  Caspian  dog-fish,  no  volatile  acids  were 
obtained,  but  a  mixture  of  17  per  cent,  of  palmitic  acid  with  83  per 
cent,  of  liquid  lansatui'ated  acids.  The  latter  portion,  on  oxidation 
with  alkaline  potassium  permanganate,  gave  rise  to  a  mixture  of 
dihydroxystearic  and  dihydroxypalmitic  acids,  and  thus  consisted  of  a 
mixture  of  oleic  acid  and  phy.setoleic  acid,  the  latter  being  present  in 
the  greater  proportion.  W.  A.  D. 

Effect  of  Feeding  with  Beet  and  Dried  and  Sour  DiflPusion- 
chips  on  Milk  Production.  By  Oscar  Kellner  and  G.  Andra 
(Landiv.  Versuchs.-Stat.,  1898,  49,  401 — 418). — Twenty-four  cows  were 
fed  during  four  pei-iods  of  20  days  on  a  ration  of  grass,  oat-straw,  bran, 
cotton  meal,  and  earth-nut  meal,  with  the  addition  of  (1  and  4)  roots, 
50  kilos. ;  (2)  dry  diffusion-chips,  8  kilos. ;  (3)  sour  chips,  78  kilos,  per 
1000  lbs.  live  weight.  The  results  of  the  experiments  show  that  the 
replacement  of  27*5  kilos,  of  roots  by  4*4  kilos,  of  dried  chips  increased 
the  yield  of  milk  by  0953  kilo.,  whilst  the  replacement  by  41-8  kilos. 
of  sour  chips  increased  the  yield  by  1*721  kilos,  per  cow  of  550  kilos, 
live  weight.  The  weight  of  the  cows  was,  on  the  whole,  greatest 
during  the  feeding  with  diffusion-chips.  The  composition  of  the  milk 
was  not  essentially  altered.  N.  H.  J.  M. 

Yield  and  Composition  of  Sow's  Milk.  By  William  A.  Henry 
and  Fritz  W.  A.  Woll  [Ann.  Rep.  Agr.  Exper.  Stat.  Univ.,  Wisconsin, 
1897>  14,  10 — 19). — The  amount  of  milk  yielded  by  several  sows  was 
ascertained  by  keeping  the  pigs  by  themselves  and  placing  them  with 
the  sows  at  suitable  intervals,  weighing  them  before  and  after  feeding. 
The  weighing  was  continued  for  3  days  in  each  case,  and  the  experi- 
ment was  repeated  at  intervals  of  two  weeks.  During  the  period  between 
farrowing  and  weaning,  the  average  daily  yields  of  the  four  sows  were 
5-8,  4  1,  5-4,  and  5-5  lbs. 

Analyses  of  seven  samples  of  sow's  milk  gave  the  following  per- 
centage results. 

Casein  and      Milk-  Solids 

Water.  Fat.        albumin.       sugar.         not  fat.  Ash. 

Average 80-96         7-06         6-20         4-75         11-99         1-07 

Lowest   79-5  3-9  5-3  3-1  10-8  0-8 

Highest 82-9  9-5  7-3  6-0  13-2  1-3 

Sp.  gr.  (average  of  5  samples)  =  1  -0389. 

When   compared  with   the   results  given    by  Konig,  the  greatest 


300  ABSTRACTS   OF  CHEMICAL   PAPERS. 

difference  is  seen  to  be  in  the  amount  of  fat  and  su^'ar  (compare 
also  Kohde,  Schweinezacht,  1892,  256),  but  the  results  [(for  fat) 
correspond  with  those  obtained  by  Petersen  and  Oetken,  and  Kunig's 
and  Rohde's  figures  are  certainly  too  low,  and  the  conclusions  based 
on  them  entirely  wrong.  The  average  amount  of  fat  (including  all 
the  available  results  mentioned,  64  samples)  is  6  74  per  cent. ;  a  sow 
giving  5  lbs.  of  milk  would  therefore  yield  about  0*34  lb.  of  fat  a  day, 
a  considerable  amount  for  an  animal  only  about  one-third  the  weight 
of  an  average  cow.  N.  II.  J.  M. 

lodothyrin  and  Atropine :  Sodium  Iodide  and  Muscarine. 
By  E.  VON  Cyon  {PJliiger's  Archiv,  1898,  70,  511—512  ;  634—644).— 
If  a  rabbit  is  atropinised  so  that  stimulation  of  its  vagus  produces  no 
inhibition  of  the  heart,  the  administration  of  iodothyrin  neutralises 
momentarily  this  effect.  This  action  of  iodothyrin  on  the  heart  nerves 
confirms  the  previous  opinion  expressed  by  the  author  on  the 
importance  of  the  thyroid  in  relation  to  the  heart. 

Hodium  iodide  is  antagonistic  to  iodothyrin  ;  the  question  arises,  is  it 
also  antagonistic  to  muscarine  which  has  a  stimulating  action  on  the 
vagua  endings  f  The  answer  is,  yes.  The  experiments  were  made  on 
rabbits.  If  sodium  iodide  is  injected  intravenously,  it  prevents  the 
8ub8ei]uent  action  of  muscarine,  and  muscarine  prevents  the  paralysing 
action  of  sodium  iodide  on  these  nerve-endings  from  taking  place. 

W.  D.  H, 

Formation  of  Fat  during  Phosphorus  Poisoning. — By  Osvaldo 
PoLiMANTi  (PJliiger's  Archiv.,  1898,  70,  349— 365).— This  investiga- 
tion was  undertaken  with  a  view  to  the  elucidation  of  the  much 
debated  question  whether  fat  may  originate  in  the  organism  from 
proteid  ;  the  result  gives  an  answer  to  this  question  in  the  affirma- 
tive. The  central  nervous  system  has  no  part  in  the  changes  produced 
by  poisoning  with  phosphorus.  The  frogs  used  were  free  from  glycogen. 
Not  only  fat,  but  also  water,  increases  in  the  organs  under  these 
circumstances.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Alcoholic  Fermentation  without  Yeast  Cells.  By  Eduard 
ScHUNCK  {Ber.,  1898,  31,  309.  Compare  this  vol.,  ii,  127).— In  1854, 
the  author  showed  that  erythrozyme,  the  madder  ferment,  is  capable  of 
producing  alcoholic  fermentation  of  a  sugar  solution  j  a  mixture  of 
hydrogen  and  carbonic  anhydride  is  set  free,  and  a  small  quantity 
of  succinic  acid  produced.  M.  O.  F. 

Formation  of  Nitrates.  By  Albert  Stutzer  and  R.  Hartleb 
(Cfiem.  Centr.,  1897,  i,  330  ;  iromCentr.  BakL  Par.,  1896,  2,  ii,  701).— 
A  mould  fungus  which  forms  a  branched  mycelium  and  macro-  and 
micro-spores  was  found  to  take  part  in  nitrification.  Its  action  varies 
with  the  degree  of    development,  and   the   nature   of   the    nutritive 
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solution  and  the  presence  or  absence  of  air  are  of  importance.  Under 
certain  conditions,  the  fungus  lives  on  organic  nitrogen  and  induces 
nitrification  ;  under  other  conditions,  nitrites  and  nitrates  respectively 
are  produced.  N.  H.  J.  M, 

The  Nitric  Organism.  By  Albert  Stutzer  and  E.  Hartleb 
{Chem.  Centr.,  1897,  i,  554—555,  and  1243—1244  ;  from  Centr.  Bakt. 
Par.,  1897,  3,  i,  6—9,  54—57,  and  ii,  161— 177).— When  the  nitric 
organism  has  been  growing  in  a  liquid  culture-medium  for  some  time, 
and  a  considerable  proportion  of  nitrite  has  been  converted  into  nitrate, 
as  Winogradsky  has  pointed  out,  the  mycelium  of  a  mould-fungus 
appears  on  the  surface  of  the  liquid.  This  fungus  appears  to  be  a 
modification  of  the  original  nitric  organism,  and  is  formed  when  air, 
free  from  carbonic  anhydride,  is  passed  through  a  test-tube  containing 
a  pure  culture  of  the  organism  in  a  solution  of  sodium  nitrite  containing 
glycerol.  The  morphological  properties  of  the  nitric  organism  are,  on 
the  other  hand,  not  changed  when  it  is  cultivated  in  a  solution  of 
nitrite  through  which  atmospheric  carbonic  anhydride  is  passed ;  in 
the  latter  case,  therefore,  no  mould-fungus  is  formed. 

The  authors  describe  the  morphology  of  the  fungus.  It  is  best  culti- 
vated at  20 — 30°  on  agai'-agar  plates,  with  a  substratum  containing 
asparagine,  peptone,  sodium  nitrite,  sodium  nitrate,  urea,  and  ammo- 
nium sulphate.  Special  attention  is  directed  to  the  white  incrustation 
(Kreideweisse  Aujlagerung)  that  is  formed  by  the  development  into 
hyphse  of  the  gonidia  after  they  become  detached  from  the  sterigma. 
The  hyphaB  produced  are  not  fertile,  but  break  up  into  short  rods, 
which  produce  spores.  Under  very  favourable  conditions,  the  "incrus- 
tation hyphse "  can  be  converted  into  the  fungus  from  which  they 
originated  ;  under  unfavourable  circumstances,  they  give  rise  to  a 
modification  which  cannot  be  distinguished  from  Cladothrix. 

W.  A.  D. 

Reduction  of  Nitrates  by  Bacteria,  and  consequent  Loss  of 
Nitrogen.     By  Ellen  H.  Richards  and  G.  W.  Eolfs  {Chem.  Centr., 

1897,  i,  424—425  ;  from  Tech.  quart.,  9,  40—59,  and  Centr.  Bakt.  Par., 
2,  ii,  709 — 710). — In  presence  of  decomposable,  non-sterilised  organic 
matter,  and  in  absence  of  sufiicient  dissolved  oxygen  for  the  growth  of 
the  bacteria,  the  oxygen  of  nitrates  is  utilised  by  the  bacteria,  and  the 
nitrates  reduced  to  nitrites  or  to  nitrogen.  The  reduction  of  nitrates 
in  irrigated  soil  may  be  considerable,  and  to  avoid  it,  water  should  only 
be  allowed  to  flow  over  the  land  in  thin  layers,  so  as  not  to  prevent 
aeration. 

Some  ferments  seem,  in  spite  of  aeration,  to  assimilate  most  readily 
the  oxygen  of  nitrogenous  compounds,  and  loss  of  nitrogen  cannot  be 
avoided  when  solutions  containing  certain  organic  compounds  are 
applied  to  land  containing  nitrates.  N.  H.  J.  M. 

Euglena  Sanguinea.     By  Fr.   Kutscher  {Zeit.  physiol.   Chem., 

1898,  24,  360— 363).— The  deep  brown-red  pigment  of  this  flagellate 
can  be  dissolved  out  with  alcohol,  and  on  evaporating  the  alcohol, 
octahedral  crystals  are  obtained  ;  they  sinter  at  103°  and  melt  at  105°, 
are  coloured  blue  by  50  per  cent,  sulphuric  acid,  and  green  by  50  per 
cent,  nitric  acid.     An  ethereal  solution  gives  one  absorption  band  in 
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the  green.  The  pigment  is  not  the  same  as  bacterio-purpurin,  which 
gives  three  absorption  bands.  The  organism  also  contains  paramylum 
granules.  W.  D.  H. 

EfiTect  of  Chemical  Agents  and  of  Light  on  Germination. 
By  A.  J.  J.  Vandevelde  {Chem.  CetUr.,  1897,  i,  822—823;  from  Hot. 
Centr.,  60,  237 — 342). — In  order  to  ascertain  the  effect  of  chemical 
agents  on  germination,  seeds  of  Pisum  sativum  were  kept  for  24 
hours  in  different  solutions.  Pure  water  did  not  alter  the  power  of 
germinating,  but  the  energy  of  germination  was  not  inconsiderably 
accelerated.  In  presence  of  dissolved  substances,  the  power  and  the 
energy  of  germination  decreased  as  the  strength  of  the  solutions 
increased,  up  to  a  certain  |)oint  of  concentration  ;  beyond  this  point, 
the  effect  of  the  solution  diminished  the  nearer  its  strength  approached 
saturation.  In  saturated  solutions,  the  seeds  did  not  swell.  This 
diminished  effect  in  strong  solutions  is  attributed  to  the  lessened 
power  of  diffusion. 

The  nitrates  of  potassium,  sodium,  ammonium,  calcium,  barium,  and 
strontium  are  more  injurious  than  the  corresponding  chlorides,  and  the 
sulphates  of  potassium,  sodium,  and  ammonium  less  injurious  than  the 
chlorides  and  nitrates. 

With  potassium  and  sodium  salts,  the  power  and  the  energy  of 
germination  are  similarly  affected  when  the  metal  is  the  same. 

Contrary  to  what  would  be  expected,  judging  by  their  effect  on 
che  animal  organism,  barium  and  strontium  salts  are  less  injurious  to 
germination  than  calcium  salts.  Potassium  chlorate  is  only  slightly 
injurious  during  the  first  stages,  and  the  perchlorate  is  still  lens  so ; 
but  potassium  chromate  and  dichromate,  and  copper  and  iron  sulphates 
are  extremely  injurious. 

With  regard  to  the  effect  of  light,  experiments  made  with  a  variety 
of  seeds  showed  that  germination  was  not  affected  by  the  presence  or 
absence  of  light.  N.  H.  J.  M. 

Bflfect  of  Formaldehyde  on  Germination.  By  Wilhelm 
KiNZEL  {Landvo.  Vereuchs.-Stat.,  1898,  49,  461— 466).— The  object  of 
the  investigation  was  to  ascertain  whether  formaldehyde  is  suitable 
for  destroying  the  smut  of  grain  crops,  or  whether  it  would  prove 
injurious  to  the  germinating  power  of  the  grain.  Rye,  wheat,  oats, 
barley,  clover,  and  lupins  were  treated  with  0-1,  02  and  05  per  cent, 
formaldehyde  solutions  for  J,  1  and  2  hours.  It  was  found  that  O'l 
per  cent,  formaldehyde  (for  1  hour)  was  without  injury  to  the  seeds, 
whilst  it  almost  entirely  destroyed  spores  obtained  from  oats. 

Dilute  solutions  of  formaldehyde  undergo  less  change  than  was 
supposed ;  O'l  per  cent,  solutions,  kept  for  10  days,  showed  their  full 
effect  on  spores,  whilst  a  40'8  per  cent,  solution  still  contained  38*4 
per  cent,  of  formaldehyde  when  kept  for  14  months. 

N.  H.  J.  M. 

Dependence  of  the  Functions  of  Chlorophyll  on  the 
Chromatophores  and  on  the  Cytoplasm.  By  Leopold  Kny 
{Ber.  iUut.  hot.  Ges.,  1897,  15,  388— 403).  —  Whilst  Boussingault 
\Agronomie,  4,  317)  and  Jodin  (Abstr.,  1886,  476)  found  that  chlorophyll 
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can  no  longer  assimilate  the  carbon  of  carbonic  anhydride  in  absence 
of  the  chromatophores,  Regnard  (Abstr,,  1886,  254)  obtained  results 
indicating  that  this  property  of  chlorophyll  is  independent  of  the 
vegetable  cell.  In  Regnard's  experiments,  however,  the  blue  coloration 
did  not  appear  for  two  or  three  hours ;  and  Jodin  {loc.  cit.,  p.  648) 
and  Pringsheim  (5er.  deut.  hot.  Ges.,  1886,  4)  have  thrown  doubt  on 
the  suitability  of  the  reagent  he  employed.  In  the  experiments  now 
described,  a  suitable  solution  for  qualitative  purposes  was  prepared  as 
follows.  Hydrogen  sodium  sulphite  (about  30  grams)  was  dissolved  in 
tap  water  (100  c.c),  zinc  dust  added,  the  whole  shaken  for  5  minutes, 
and  diluted  with  5  to  10  parts  of  water.  After  being  filtered,  the 
solution  is  treated  with  rather  thick  milk  of  lime  until  slightly 
alkaline,  and  allowed  to  settle.  When  indigo-carmine  is  added  to  the 
solution  until  it  is  still  just  decolorised,  the  mixture  has  a  yellowish 
tint.  Jodin's  statement  {loc.  cit.)  that  the  Coupler  blue  preparation 
acquires  a  blue  colour  when  exposed  to  sunlight,  also  holds  good  for  the 
indigo-carmine  solution,  but  this  is  overcome  by  heating  the  preparation 
to  boiling,  before  exposure  to  sunlight,  quickly  closing  the  vessel. 
The  solution  may  then  be  exposed  to  sunlight  for  several  days  without 
change.  Experiments  made  with  the  above  solution  showed  clearly 
that  chlorophyll  cannot  decompose  carbonic  anhydride  when  the 
enclosing  cells  are  killed,  or  when  extracted  from  a  living  plant  and 
deposited  on  filter  paper  ;  similar  results  were  obtained  with 
Engelmann's  bacteria-method. 

According  to  Engelmann  {Ber.  deut.  hot.  Ges.,  1881,  446),  isolated 
chlorophyll  grains  less  than  0  005  mm.  in  diameter  continue  for  a  long 
time,  in  presence  of  light,  to  give  off  oxygen.  The  same  result  was 
obtained  by  Haberlandt  (comp.  Pfeffer,  Ber.  Math.-Phys.  Classe  k. 
Sachs.  Ges.  Wiss.  Leipzig,  1896,  314).  The  author's  experiments  made 
with  chlorophyll  grains  from  many  different  sources  give  a  decided 
negative  result. 

The  third  point  considered  is  the  question  as  to  how  far  a  temporary 
or  permanent  injury  to  the  cytoplasm  results  in  weakening  the 
chlorophyll  function.  The  effects  of  plasmolysis  (Klebs,  Bot.  Centr., 
1887,  7,  166),  of  a  constant  electric  current,  heat,  chloroform,  nitric 
acid  (1 — 2*5  :  10000)  and  ammonia  were  investigated.  The  results 
show  that  injury  to  the  functions  of  chlorophyll  by  external  influences 
is  not  exactly  coincident  with  injury  to  the  cytoplasm  and  the  cell 
nucleus.  The  cytoplasm  may  lose  its  mobility  without  the  elimination 
of  oxygen  being  hindered.  Constant  electric  currents  seem  to  increase 
carbon  assimilation  in  presence  of  light.  N.  H.  J.  M. 

Occurrence  of  Glutamine  in  Plants.  By  Ernst  Schulze 
{Landw.  VersucJis.-Stat.,  1898,  49,  442—446.  Compare  ihid.,  1896, 
48,  33,  and  Abstr.,  1896,  ii,  572). — Glutamine  probably  takes  the 
place  of  asparagine  in  the  Garyophyllacece  and  perhaps  also  in  the 
Chenopodiacece.  It  was  previously  mentioned  that  the  seedlings  in 
which  glutamine  was  found  were  from  seeds  rich  in  fat.  Seedlings  of 
Pcqmver  somniferum,  Tropceolum  majus,  and  Pinus  sylvestris  (the  seeds  of 
which  are  rich  in  fat)  contained,  however,  considerable  amounts  of 
asparagine,  but  no  glutamine. 
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The  seedlings  previously  found  to  contain  glutamine  were  etiolated. 
Glutamitie  occurs  also  in  normal  seedlings  of  Ricinus  covimunis,  Sinapis 
alba  and  Picea  excelsa.  The  greatest  amount  of  glutamine  found  in 
seedlings  was  only  25  per  cent,  in  the  dry  matter,  wliich  is  much  less 
than  the  amount  of  asparagine  found  in  leguminous  seedlings  ;  but  it 
is  supposed  that,  owing  to  the  difficulties  of  separating  glutamine,  the 
plants  contained  at  least  twice  as  much  as  was  actually  obtained. 

In  the  case  of  Cruci/eraij  glutamine  occurs  in  the  roots  and  tubers,  but 
it  is  not  to  be  supposed  that  plants  which  protluco  glutamine  when 
germinating  necessarily  produce  it  at  other  periods  when  there  is  an 
accumulation  of  amides.  N.  H.  J.  M. 

Tyrosine  in  Trifolium  Pratense.  By  N.  A.  Orloff  (Chem. 
Cenlr.,  1897,  i,  1234  ;  from  I'hami.  Zeit.  Rtiss.,36,  214).— The  solution 
obtaiue<l  by  precipitating  an  aqueous  extract  of  7'rifolium  pratense  with 
lead  ccetate,  and  subsequently  removing  the  excess  of  lead,  produces 
with  mercuric  nitrate  a  precipitate  which  becomes  red  on  standing  or 
on  being  warmed  ;  when  this  is  decomposed  by  hydrogen  sulphide,  a 
substance  is  obtained  which  dissolves  in  ammonia,  giving  a  solution 
that  becomes  turbid  on  adding  acetic  acid.  These  reactions  probably 
indicate  the  presence  of  tyrosine.  W.  A.  D. 

The  Question  as  to  how  far  Soil  Analysis  can  indicate  the 
Potash  reqxiirement  of  Soils.  Hy  Otto  Lkmmkkmann  (Landw. 
Versncha.-Stut.,  1897,  49,  287 — 339). — Field  experiments  were  made 
in  which  oats  and  wheat  were  grown  on  different  soils  of  known  com- 
position, with  and  without  kninite.  Oats  were  also  grown  in  pots  in 
soil  which  had  been  extracted  with  006,  025,  05,  1,  and  5  per  cent, 
hydrochloric  acid,  and  in  the  same  soil  in  its  natural  condition  ; 
mineral  manures  were  added  to  some  of  the  pots.  The  amounts  of 
total  produce  and  the  lime,  magnesia,  potash,  and  phosphoric  acid  in 
the  produce  are  given. 

From  the  results  of  the  experiments,  it  is  concluded  that,  for  rye 
and  wheat,  potash  should  be  applied  to  soil  which  contains  less  than 
0  2351  per  cent,  of  potash  soluble  in  10  per  cent,  hydrochloric  acid. 
Soil  containing  more  than  0*2424  per  cent,  of  potash  does  not  require 
application  of  potash  for  oats.  N.  H.  J.  M. 

Composition  of  the  Straw  of  Wheat,  Oats,  and  Rye.  By 
Balland  {Gompt.  rend.,  1897,  125,  1120— 1122).— Analyses  of  the 
straw  of  wheat,  oats,  and  rye  from  different  localities  show  that  they 
all  contain  vei'y  little  assimilable  matter,  and  that,  so  far  as  chemical 
composition  is  concerned,  they  are  practically  identical.  The  percentage 
composition  varied  between  the  following  limits: — Water,  9*20  to  14'50 ; 
nitrogenous  matter,  1"01  to  3*22  ;  fats,  0*92  to  1*60  ;  extractive  matters 
and  saccharifiable  cellulose,  39*43  to  48*04;  non-saccharifiable  cellulose, 
32-90  to  39*15;  ash,  2*86  to  6*94;  and  acidity,  0*044  to  0*118.  These 
variations  are  mainly  due  to  the  fact  that  the  composition  of  the 
leaves,  the  stem  and  the  awns  is  not  the  same,  and  consequently  the 
composition  of  the  whole  varies  with  the  proportions  of  these  organs. 
The  composition  of  the  stem  is  also  different  in  its  upper  and  lower 
portions.     Analyses  are  given  of  the  different  parts  of  one  sample  of 
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oat-straw,  one  of  rye-straw,  and  two  of  wheat-straw.  Short  straw 
with  a  high  proportion  of  leaf  should  be  selected  for  feeding  purposes, 
and  long  straw  is  useful  only  for  litter.  C.  H.  B. 

Food  Value  of  Lucerne.  By  Achille  MtJNTz  and  Charles  A . 
GiRARD  {Ann.  Agron.,  1898,  24,  1 — 39). — A  number  of  samples  of 
lucerne,  and  samples  of  stems  and  leaves  of  lucerne  were  analysed, 
whilst  the  digestibility  of  fresh  and  dry  lucerne,  of  the  stems  and 
leaves  respectively,  and  of  a  mixture  of  lucerne  and  grass  was  deter- 
mined by  experiments  with  horses. 

Green  lucerne  is  not  appreciably  more  digestible  than  lucerne 
which  has  been  properly  dried,  the  nitrogenous  matter  being  in  both 
cases  equally  utilised.  Contrary  to  what  would  be  expected,  the 
cellulose  becomes  more  digestible  after  the  lucerne  is  dried,  but  this  is 
probably  owing  to  the  fact  that  the  horses  eat  the  hay  more  slowly, 
and  masticate  it  more  thoroughly,  than  the  green  fodder.  The  other 
constituents,  such  as  the  pectic  and  gummy  substances  and  organic 
salts,  are  more  completely  digested  in  green  than  in  dry  lucerne. 

In  the  following  summary,  the  percentage  amounts  of  total  and 
digestible  constituents  of  lucerne  and  meadow  hay  are  compared  : — 

Nitrogenous  matter.  N-free  extract.       Crude  cellulose. 

Total.       Digestible.       Total.  Digestible.  Total.    Digestible. 

Lucerne    10'90  7-85  39-71     26-29      27-54     10-77 

Meadow  hay    ...       6-95  4'81  47-37     34-34      23-93     16-84 

Lucerne  contains,  therefore,  3  per  cent,  more  digestible  nitrogenous, 
and  14  per  cent,  less  non-nitrogenous,  matter  than  meadow  hay.  It  is 
suggested  that  lucerne  may  be  considered  better  than  hay  for  the  pro- 
duction of  force,  whilst  meadow  hay  would  be  the  more  suitable  for 
fattening. 

Comparing  the  produce  from  a  given  area  of  land,  it  is  shown 
that  lucerne  produces  162  kilos,  per  hectare  more  digestible  nitrogenous 
matter  than  a  natural  meadow,  and  that  if  the  latter  produces  the 
more  digestible  non-nitrogenous  matter,  lucerne  is  the  more  valuable 
crop.  Moreover,  lucerne  utilises  a  greater  amount  of  atmospheric 
nitrogen  than  is  the  case  with  mixed  herbage,  and  enriches  the  soil  to 
a  correspondingly  greater  extent.  N.  H.  J.  M. 

Composition  of  Hemp.  By  Fausto  Sestini  and  Ghero.  Catani 
[Landw.  Versuchs-Stat.,  1898,  49,  447 — 460). — Analyses  are  given  of 
three  samples  of  hemp  stems  in  the  natural  state  with  the  leaves  and 
flowers,  of  the  same  number  of  samples  of  stems  broken  in  the 
field,  and  of  macerated  stems.  The  results  obtained  with  the  natural 
stems  of  plants  grown  on  the  experiment  field  are  as  follows  (per  cent. 
in  dry  matter). 

Organic  matter.     Pure  cellulose.     Ether  extract.     Nitrogen.     Extractives.       Ash. 
96-210  50-409  1-401  1-154        37-186        3-790 

The  pure  ash  contained  (per  cent,). 

K2O.       NajO.       CaO.       MgO.    FeiOg  +  AljOa.      PA-      SO3.       SiOj.      CI. 
42-182   0-920    28-830  3-140        3584        11-037  4282  4-408  1-966 

VOL.  LXXIL  ii.  23 
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The  results  show  that,  with  a  normal  yield  of  100  cwt.  of  stems,  the 
hemp  crop  is  less  exhausting  than  was  indicated  by  former  analyses. 
It  is  very  important  to  break  the  stems  on  the  land  and  to  return  the 
useless  portions  for  manure.  N.  H.  J.  M. 

Amount  of  Pentosans  in  Different  Feeding  Materials,  and 
the  amounts  remaining  in  the  Foods  after  they  have  been 
subjected  to  Operations.  By  Bebnhard  Tollen.s  and  Hubert 
Glauhitz  {C'/ievi.  Centr.,  1897,  i,  613 — 614;  from  J.  Landw.,  45, 
97 — 111). — In  examining  the  sulphuric  acid  and  the  caustic  potash 
solutions  used  in  determining  crude  fibre  in  brewers'  grains,  it  was 
found  that  most  of  the  pentosans  were  in  the  1^  per  cent,  sulphuric 
acid,  a  very  small  amount  being  found  in  the  potash  extract ;  some 
remained  in  the  crude  fibre.  In  meadow  hay,  23*63  per  cent,  of  the 
total  pentosans  was  found  in  the  crude  fibre. 

In  the  case  of  barley,  malt,  worts,  and  grains,  three-fourths  of  the 
pentosans  of  the  malt  were  found  in  the  wort,  the  rest  iu  the  gi-ains. 
Barley  does  not  lose  pentosans  in  germinating.  In  mashing,  the 
dissolved  pentosans  of  the  malt  are  not  all  found  in  the  wort,  but  in 
the  beer  also,  as,  even  if  they  are  partly  converted  into  pentoses,  they 
are  not  capable  of  alcoholic  fermentation. 

The  determination  of  pentosans  in  food  should  be  extended,  as  the 
digestible  cellulose  is  equal  in  value  to  digestible  starch. 

N.  H.  J.  M. 

Bfitect  of  Diflferent  Potassium  Salts  on  the  Yield  and  Com- 
position of  Potatoes.  By  F.  W.  Theodok  Pfeiffeb,  E.  Franke, 
Otto  Lemmermann,  and  H.  Schillbach  {Landw.  Vermchs-Stat.,  1897, 
49,  349 — 385). — The  experiments  were  made  in  zinc  vessels  contain- 
ing 27  kilograms  of  fine  sandy  soil  manured  with  blood  meal,  sodium 
nitrate,  superphosphate,  and  caustic  lime.  There  were  six  pots  without 
potash,  and  thirty  pots  with  various  potassium  salts. 

Potassium  chloride,  in  quantities  up  to  250  kilograms  of  potash  per 
hectare,  had  the  same  effect  as  the  sulphate,  the  chlorine  having  no 
injurious  action  on  the  growth  of  the  potatoes.  The  same  amount  of 
potash,  applied  in  the  form  of  "  crude  salts "  (rich  in  chlorides), 
instead  of  being  beneficial,  caused  a  slight  decrease  in  the  amount 
of  starch  produced.  This  is  attributed  to  the  presence  of  magnesium 
compounds,  as  well  as  other  chlorides  in  the  "crude  salts." 

A  low  percentage  of  chlorides  in  soil  is  possibly  injurious  to  the 
growth  of  potatoes,  and  in  some  cases  the  direct  application  of  chlorides 
may  be  beneficial. 

Unusually  high  production  of  starch  is  sometimes  coincident  with 
a  very  high  percentage  of  chlorine  in  the  tubers  and  above-ground 
growth,  and  it  is  suggested  that,  by  cultivation  under  altered  con- 
ditions, potatoes  may  gradually  become  accustomed  to  large  amounts 
of  chlorides,  and  may  even  require  chlorides  for  producing  heavy  crops. 

The  experiments  were  made  with  one  kind  of  potatoes  (Keichskanzler), 
and  the  manures  were  applied  in  the  spring  immediately  before  sowing. 
These  conditions  are  to  be  kept  in  view  in  considering  the  above 
conclusions.  N.  H.  J.  M. 


ANALYTICAL  CHEMISTRY. 


807 


Analytical   Chemistry. 


B 


Volumetric  Estimation  of  Hydrofluoric  Acid.  By  Julius 
Zellner  (Monatsh.,  1897,  18,  749 — 755). — Hydrofluoric  acid  can  be 
accurately  estimated  by  standard  potash,  using  phenolphthalein  as 
indicator,  by  first  adding  an  excess  of  the  alkali,  heating  for  a  short 
time,  and  then  titrating  the  hot 
solution  with  the  acid.  If  cold 
solutions  are  employed,  the  error 
may  be  as  great  as  1  per  cent. 
The  acid  solution  is  weighed  in  a 
small  vulcanite  bottle  fitted  with 
a  fine-pointed  vulcanite  tube 
that  can  be  closed  with  a  pinch- 
cock.  The  apparatus  for  deliver- 
ing a  known  volume  of  the  acid 
for  the  final  titration  is  as  fol- 
lows. The  burette  and  the  vessel 
G  are  of  glass,  whilst  //  and  the 
funnel  T  are  of  vulcanite.  G  is 
filled  with  water  to  the  level  D, 
the  pinchcock  1  is  then  closed, 
and  2  opened ;  H  is  filled  to  the 
level  £J  with  the  acid  by  means 
of  the  funnel  T,  the  cocks  2  and 
3  are  closed,  and  the  burette  filled 
with  water.  On  opening  the  cock 
1,  an  amount  a  of  water  flows  in- 
to G,  the  level  in  the  burette 
finally  becoming  stationary  at  B  ; 
the  cock  4  is  then  opened  as  well 
as  1,  and  the  requisite  volume  x 
of  acid  delivered,  the  level  in 
the  burette  falling  to  C. 

If  b  is  the  volume  BC ;  v  that  of  the  vessel  G  together  with  the  con- 
necting tube  F  as  far  as  F ;  h^  the  height  BB,  h^  the  height  CD,  and 

Bm  that  of  the  water  barometer ;  then  the  volume  x  =  \^  ~  ^A  ^i  ~  h)  +  5^ 

Bm  +  h^ 
if  the  temperature  remains  constant  throughout  the  experiment. 

It  is  pointed  out  that  a  solution  of  hydrofluoric  acid  of  sp.  gr.  =  1*1 48 
contains  41  "1  per  cent.  HF,  and  not  35"35  as  stated  by  Bineau;  con- 
tamination with  hydrofluosilicic  acid  greatly  influences  the  density ; 
the  author's  determinations  were  carried  out  using  a  vulcanite 
pyknometer.  W.  A.  D. 

A  Source  of  Error  in  Kjeldahl's  Nitrogen  Estimation. — By 
B.  Sjollema  (CAem.  Zeit.,  1897,  21,  740 — 741). — When  using  zinc  to 
prevent  bumping,  a  small  amount  of  hydrogen  is  evolved,  and  this 
carries  over  a  certain  quantity  of  fixed  alkali,  which  may  cause  an 
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error  of  0*3  per  cent,  of  nitrogen,  or  nearly  2  per  cent,  of  nitrogenous 
matter. 

The  author  has  fixed  to  the  distilling  flask  a  specially  constructed 
tube  in  which  the  gas  is  made  to  pass  through  a  little  water,  and  is 
consequently  freed  from  any  6xed  alkali.  L.  de  K. 

Oomparative  Experiments  on  the  Estimation  of  Phosphoric 
Acid. — By  Alexander  Cameron  {J.  Soc.  Cliem.  Ind.,  181)7,  16, 
499 — 502). — When  estimating  the  soluble  phosphoric  acid  in  super- 
phosphate, the  highest  (and  presumably  most  correct)  result  is 
obtained  by  treating  the  substance  (2  grams)  twice  with  20 — 30  c.c. 
of  cold  water,  and  finishing  the  extraction  with  boiling  water. 

The  most  accurate  method  of  estimation  seems  to  be  the  molybdate- 
citrate  method,  in  which,  after  first  precipitating  with  molydate,  0"1 
gram  of  citric  acid  is  added  to  the  ammoniacal  solution  of  the  yellow 
precipitate  before  the  addition  of  the  magnesia  mixture.  Without 
this  addition  of  citric  acid,  the  results  are  unquestionably  above  the 
truth.  A  more  rapid  method,  and  one  which  does  not  involve  the  use 
of  molybdate,  is  the  "  citrate  "  method.  Although  this  method  gives 
lower  results,  they  can  be  made  to  agree  with  those  of  the  molybdate- 
citrate  method  by  adding  1/50  to  the  weight  of  the  magnesium 
pyrophosphate  obtained.  A  weighed  quantity  of  citric  acid  is  added 
(varying  from  0*3  to  2  grams  according  to  the  class  of  phosphate 
and  the  amount  of  iron  present,  but  kept  as  low  as  possible,  since 
increase  of  citric  acid  leads  to  deficiency  in  the  result).  The  liquid  is 
boiled,  excess  of  ammonia  is  added,  then  excess  of  acetic  acid  and 
ammonium  oxalate.  The  calcium  oxalate  is  filtered  o£P  and  washed,  the 
filtrate  and  washings  not  being  allowed  to  exceed  200  c.c.  The 
phosphoric  acid  is  then  thrown  down  with  magnesia  mixture  in  the 
usual  manner.  The  precipitate  should,  however,  be  redissolved  in 
hydrochloric  acid  and  reprecipitated  by  ammonia  after  adding  01 
gram  of  citric  acid.  Should  the  result  be  required  rapidly,  filtration 
may  take  place  10  minutes  after  adding  the  magnesia  mixture  (the 
liquid  having  been  stirred  continuously  meanwhile),  but  in  that  case 
the  weight  of  precipitate  obtained  should  be  increased  by  one 
milligram.  When  iron  or  aluminium  is  present,  the  calcium  oxalate 
precipitate  will  contain  a  little  of  the  phosphoric  acid,  but,  on  the 
other  hand,  the  weight  of  the  magnesia  precipitate  will  be  slightly 
increased.  M.  J.  S. 

Estimation  of  Citrate-soluble  Phosphoric  Acid  in  Basic 
Slag. — By-Max  Passon  {Zeit.  angw.  CJiem.,  1897,  746.  Compare 
Abstr.,  1897,  ii,  230). — Instead  of  Wagner's  solution,  which  contains 
ammonium  citrate  and  free  citric  acid,  but  which  is  difficult  to 
prepare  of  the  exact  strength,  the  author  recommends  a  solution 
made  by  dissolving  140  grams  of  citric  acid  and  30  grams  of  neutral 
potassium  citrate  and  making  up  to  a  litre.  L.  db  K. 

Estimation  of  Citrate-soluble  Phosphoric  Acid  in  Basic 
Slag.  By  0.  Bottcher  {Chem.  Zeit.,  1897,  21,  783— 785).— The 
author  again  recommends  the  direct  precipitation  with  magnesium 
mixture  instead  of  the  troublesome  molybdate  method.     Five  grams 
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of  the  sample,  which  should  be  weighed  in  the  same  state  as  received, 
is  introduced  into  a  half-litre  flask,  which  is  then  filled  with  Wagner's 
dilute  ammonium  citrate  solution,  and  rotated  for  30  minutes  at  the 
rate  of  30 — 40  rotations  per  minute.  The  liquid  is  poured  off  from 
the  deposit  and  at  once  passed  through  a  filter. 

Fifty  c.c.  of  this  filtrate  is  mixed  as  soon  as  possible,  or,  at  all 
events,  the  same  day,  with  25  c.c.  of  Marcker's  citrate  solution  and  of 
his  magnesium  mixture,  and  agitated  in  a  shaking  apparatus  for  30 
minutes;  the  magnesium  phosphate  precipitate  is  then  at  once  col- 
lected in  a  Gooch's  crucible,  washed,  dried,  ignited,  and  weighed. 

L.  DE  K. 

Detection  of  Arsenic  and  Antimony.  By  Pontus  H.  Conrad- 
son  {J.  Soc.  Chem.  Ind.,  1897,  16,  518— 519).— Hager's  test  for 
arsenic  is  sufficiently  sensitive,  but  does  not  distinguish  arsenic  from 
antimony,  and  is  useless  if  hydrogen  sulphide  is  evolved  with  the 
hydrogen  arsenide.  The  author  employs  four  test  papers,  all  of  which 
are  to  be  freshly  prepared  and  used  wet.  Nos.  1,  2,  3  are  prepared 
by  placing  drops  of  lead  acetate,  silver  nitrate,  and  mercuric  chloride 
solutions  respectively  in  the  middle  of  pieces  of  filter  paper  large 
enough  to  cover  the  test-tube.  No.  4  is  prepared  by  putting  two 
drops  of  nitric  acid  (sp.  gr.  =  1  •2)  on  the  paper,  and  then  two  drops  of 
potassium  iodide  solution  (1  :  10)  in  the  middle  of  the  nitric  acid  spot. 
Either  zinc  or  magnesium  may  be  used  to  generate  hydrogen  from 
dilute  sulphuric  acid,  and  these  materials  must  first  be  tested  for 
sulphur,  arsenic,  and  antimony  by  causing  the  evolved  gas  to  act  on 
papers  1  and  2  in  succession  for  15  minutes  each.  The  substance  is 
then  added,  and  (with  a  slow  evolution  of  gas)  the  papers  are  applied 
in  the  order  of  their  numbers,  and  each  exposed  for  15  minutes.  No. 
2  is  blackened  by  both  arsenic  and  antimony ;  No.  3  acquires  a  lemon- 
yellow  to  orange-brown  colour  with  arsenic,  but  a  brownish-grey  tint 
free  from  yellow  with  antimony;  No.  4  becomes  bright  yellow  to 
orange  with  antimony,  but  is  not  affected  by  arsenic  or  by  pure 
hydrogen.  M.  J.  S. 

Comparison  of  Rapid  Methods  for  Estimating  Carbonic 
Anhydride  and  Carbonic  Oxide.  By  Louis  M.  Dennis  and  0.  G. 
Edgak  {J.  Amer.  Chem.  Soc,  1897,  19,  859—870).  The  authors  have 
experimented  with  the  apparatus  devised  by  Honigmann,  Bunte, 
Orsat,  Elliot,  and  Hempel,  and  have  tabulated  the  results. 

All  these  various  apparatus  work  within  1  per  cent.,  and  with  the 
exception  of  the  first-named  even  within  half  a  per  cent.  As  regards 
speed  and  convenience  none  are  equal  to  the  Hempel  apparatus.  As 
in  the  Bunte  and  Elliot  methods  the  aqueous  potash  can  only  be  used 
once,  these  methods  are  very  wasteful.  L.  de  K. 

Estimation  of  Potassium  by  Reduction  of  Potassium 
Platinochloride  by  means  of  Sodium  Formate.  By  B.  Sjollema 
{Chem.  Zeit.,  1897,  21,  739— 740).— The  author,  after  pointing  out 
some  defects  in  the  commercial  processes  recently  proposed  for  the 
estimation  of  potassium,  now  recommends  that  devised  by  Corenwinder 
and  Contamine. 

According  to  these  authors,  a  solution  containing  0'5  gram  of  the 
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matorial  is  acidified  with  hydrochloric  acid,  mixed  with  excess  of 
platinic  chloride,  and  evaporated  on  the  water  bath  to  a  syrupy  con- 
sistence ;  when  cold,  the  residue  is  treated  with  a  mixture  of  9  parts 
of  95  per  cent,  alcohol  and  1  part  of  ether,  and  after  some  hours  the 
insoluble  matter  is  collected  on  a  filter  and  washed  with  the  same 
mixture.  It  is  then  dissolved  in  boiling  water  and  boiled  with  a 
solution  of  sodium  formate  ;  this  reduces  the  platinum,  which,  after 
being  washed  first  with  aci(lified  water  and  then  with  boiling  water, 
is  ignited  and  weighed.  One  atom  of  platinum  corresponds  with  2 
atoms  of  potassium. 

The  author,  however,  prefers  washing  with  90  per  cent,  alcohol, 
instead  of  the  mixture  of  alcohol  and  ether.  L.  db  K. 

Analysis  of  Limestones.  By  Karl  J.  SundstbOm  {J.  Soc.  CJt*in. 
Ind.,  1897,  16,  520). — An  analysis  embracing  the  estimation  of  the 
calcium  and  magnesium  carlx)nates,  silica  and  alumina  and  ferric  oxide 
with  Kulticient  accuracy  for  technical  purposes,  can  be  completed  in 
2 — 3  hours  by  the  following  scheme.  One  gram  of  substance  is  dis- 
solved in  25  c.c.  of  normal  hydrochloric  acid,  and  the  excess  of  acid 
estimated  by  normal  alkali,  using  methyl-orange  as  indicator.  A 
second  gram  is  dissolved  in  acid,  and  the  solution  evaporated  for 
silica.  The  filtrate  from  the  silica  is  precipitated  with  ammonia  for 
aluminium  and  iron,  and  the  filtrate  from  this  precipitate  is  mixed 
while  boiling  with  a  boiling  solution  of  ammonium  oxalate.  After 
two  or  three  minutes,  the  clear  liquid  can  be  decanted  on  to  a  filter. 
The  precipitate  is  dissolved  in  hydrochloric  acid  and  reprecipitated  by 
ammonia,  and  weighed  as  calcium  oxide  after  washing  and  igniting 
over  a  blast  lamp.  The  magnesium  is  calculated  from  the  difference 
between  the  acid  neutralised  and  that  required  by  the  calcium  found. 

M.  J.  S. 

Electrolytic  Estimation  of  Cadmium.  By  Daniel  L.  Wallace 
and  Edgar  F.  Smith  {J.  Anier.  C/iern.  Soc,  1897,  19,  870—873).— 
The  authors  (compare  Abstr.,  1896,  ii,  220)  state  that  Heidenreich's 
failure  to  obtain  correct  results  with  Smith's  electrolytic  process  is 
probably  due  to  the  use  of  a  current  of  different  strength.  Two 
experiments  are  communicated,  showing  that  50  c.c.  of  a  solution  con- 
taining about  01 3  gram  of  cadmium  oxide  in  the  form  of  acetate 
deposited  all  the  metal  when  electrolysed  at  a  temperature  of  50°  with 
a  current  of  002  ampere  for  37  sq.  cm.  of  cathode  surface,  voltage 
3'5,  the  time  required  for  complete  precipitation  being  about  4  hours. 

The  same  amount  of  cadmium  oxide  dissolved  in  2  c.c.  of  dilute 
sulphuric  acid  of  sp.  gr.  =  1*09  and  diluted  to  30  c.c,  deposited  all  the 
metal  when  electrolysed  for  4^  hours  at  50°  with  a  current  of  0*08 
amp6re  for  37  sq.  cm.  cathode  surface,  voltage  2"5.  The  electrolytic 
process  may  also  be  employed  for  the  separation  of  copper  from 
cadmium  if  the  liquid  contains  free  nitric  acid.  A  solution  containing 
about  0*1  gram  of  cadmium,  and  the  same  amount  of  copper  per 
100  c.c,  and  also  2  c.c.  of  strong  nitric  acid,  when  heated  to  50°  and 
electrolysed  with  a  current  N.D.joq  =  0-10  amp6re,  voltage  2*5, 
deposits  the  copper  completely  in  3  hours,  leaving  all  the  cadaiium  in 
solution.  L.  DE  K. 
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Volumetric  Estimation  of  Zinc.  By  Edward  G.  Ballard  {J.  Soc. 
Ckem.  Ind.,  1897,  16,  399 — 400). — In  titrating  zinc  solutions  by 
sodium  sulphide,  the  point  at  which  an  excess  of  sulphide  is  first 
present  is  very  accurately  ascertained  by  placing  a  drop  of  the  mixture 
on  a  bright  plate  of  silver  (cleaned  with  chalk  and  ammonia),  allowing 
it  to  remain  for  10  or  20  seconds,  and  then  wiping  off  with  filter  paper. 
One  part  of  sodium  sulphide  in  20,000  of  water  will  produce  a  stain. 
In  cases  where  the  amount  of  zinc  is  not  known  approximately,  time 
may  be  saved  by  adding  an  excess  of  sulphide  at  once  and  titrating 
back  Avith  a  zinc  solution,  watching  the  disappearance  of  the  stain  on 
silver.  As  zinc  sulphide  in  presence  of  a  large  excess  of  ammonia 
blackens  the  silver,  an  excess  of  ammonia  must  be  avoided  as  far 
as  possible  if  working  in  the  cold,  but  at  82°  a  much  larger 
amount  of  ammonia  may  be  present  without  disturbing  the  result. 

M.  J.  S. 

Estimation  of  Cerium  in  the  Presence  of  the  Rare  Earths. 
By  Georg  von  Knorre  {Zeit.  angw.  Chem.,  1897,  685—688  ;  717—725). 
— The  mineral  is  boiled  with  sulphuric  acid,  and  after  diluting  with 
water,  the  metals  of  the  cerium  group  are  precipitated  with  oxalic  acid 
so  as  to  free  them  from  titanic  and  phosphoric  acids ;  the  oxalates  are 
ignited,  the  residue  dissolved  in  sulphuric  acid,  diluted,  and  a  little 
persulphuric  acid  added  to  peroxidise  the  cerium ;  the  excess  of  the 
reagent  is  then  removed  by  boiling. 

To  the  cold  solution,  an  excess  of  a  solution  of  hydrogen  peroxide, 
previously  standardised  with  potassium  permanganate,  is  then  added 
to  reduce  the  metal  to  the  cerous  state.  The  undecomposed  hydrogen 
peroxide  is  again  titrated  with  permanganate,  and  the  difference 
between  the  two  titi-ations  noted  ;  if  the  permanganate  solution  has 
been  standardised  with  metallic  iron,  56  parts  of  the  latter  correspond 
with  140  parts  of  cerium.  L.  de  K. 

Methods  of  Analysis  of  Chrome  Salts.  By  Henry  R.  Proctor 
(/.  Soc.  Chem.  Ind.,  1897,  16,  412 — 414). — Chromic  acid  is  most  con- 
veniently estimated  by  causing  it  to  liberate  iodine  from  acidified 
potassium  iodide.  It  is  quite  sufficient  to  mix  the  solution  (containing 
not  more  than  0*01  gram  of  potassium  dichromate  or  its  equivalent) 
with  1  gram  of  potassium  iodide  and  5  c.c.  of  concentrated  hydro- 
chloric acid  in  a  stoppered  bottle,  and  allow  a  few  minutes  to  elapse 
before  titrating  with  thiosulphate.  To  ascertain  the  extent  to  which 
the  chromic  acid  is  combined  with  alkali,  the  solution  may  be  directly 
titrated  with  standard  alkali,  using  as  indicator  phenolphthalein  to 
which  normal  chromates  are  neutral,  whilst  dichromates  are  acid.  If 
chromic  salts  are  also  present,  they  are  very  readily  oxidised  to 
chromates  by  boiling  with  excess  of  permanganate  after  making 
alkaline  with  sodium  hydroxide.  The  excess  of  permanganate  is 
removed  by  cautious  addition  of  alcohol  to  the  boiling  solution  until 
the  pink  colour  disappears.  M,  J.  S. 

Separation  of  Tin,  Arsenic,  and  Antimony.  By  William 
Dancer  {J.  Soc.  Chem.  Ind.,  1897,  16,  403— 405).— On  treating  the 
sulphides  of  the  above  metals  with  an  excess  of  lime-water,  the  tin 
sulphide  is  converted  into  an  insoluble,  white  substance,  which,  after 
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heatJDg  to  about  80°,  can  be  readily  filtered  and  washed  with  boiling 
water ;  the  antimony  and  arsenic  sulphides  dissolve,  although  the 
latter  partially  precipitates  again  in  a  short  time.  If  arsenic  is 
absent,  the  antimony  can  be  recovered  as  sulphide  by  adding  an  excess 
of  acid  to  the  filtrate.  If  the  arsenic  does  not  amount  to  more  than 
5  or  6  per  cent,  of  the  tin,  the  whole  of  it  will  be  present  in  the 
filtrate  from  the  tin  precipitate,  and  may  bo  separated  from  the  anti- 
mony by  adding  ammonia  (5  c.c.  to  each  100  c.c.  of  solution),  heating 
to  near  boiling,  and  adding  acetic  acid  drop  by  drop  until  a  small, 
permanent  precipitate  is  formed.  A  short  boiling  then  precipitates 
the  antimony  as  sulphide,  and  after  filtering  hot,  the  arsenic  is  obtained 
by  adding  hydrochloric  acid  to  the  filtrate.  If,  however,  the  arsenic 
exceeds  the  above  proportion,  the  tin  precipitate  must  be  dissolved  in 
yellow  ammonium  sulphide,  the  solution  diluted  and  boiled,  lime  added 
gradually,  and  the  boiling  continued  until  the  ammonia  is  nearly  all 
expelled.  The  liquid  is  then  cooled  and  filtered,  and  the  arsenic  pre- 
cipitated from  the  filtrate  by  hydrochloric  acid.  The  tin  precipitate 
which  contains  calcium  is  ignited  and  boiled  with  dilute  nitric  acid  to 
remove  calcium.  If  the  arsenic  is  in  excess,  repetitions  of  the  processes 
may  be  necessary.  M.  J.  S. 

Volumetric  Estimation  of  Antimony.  By  Henri  E.  Causse 
{Compt.  rend.,  1897,  125,  1100— 1103).— When  antimonious  acid, 
either  free  or  in  combination,  is  brought  into  contact  with  iodic  acid, 
decoiiiposition  takes  place  in  accordance  with  the  equation  SSb.^Og  -f- 
2I2O5  =  SSbjOj  +  2I2,  and  the  liberated  iodine  can  be  estimated  in  the 
usual  way  with  thiosulphate  solution.  The  iodic  acid  solution  is  pre- 
pared by  dissolving  50  grams  of  the  acid  in  250  c.c.  of  water.  The 
antimony  compound,  containing  from  0*5  to  0*6  gram  of  antimonious 
anhydride,  is  placed  in  a  flask  connected  with  a  set  of  condensing 
bulbs  (Mohr  or  Fresenius'  apparatus)  and  mixed  with  20  to  25  c.c.  of 
the  iodic  acid  solution.  Ten  c.c.  of  a  20  per  cent,  solution  of  potassium 
iodide  is  placed  in  the  condenser,  and  the  liquid  in  the  flask  is  boiled 
until  all  the  iodine  has  been  expelled.  The  iodine  solution  in  the 
condenser  is  diluted  with  water  and  titrated  in  the  usual  way. 

Antimony  can  be  determined  in  this  way  in  any  of  its  com- 
pounds. The  metal  is  precipitated  as  sulphide,  washed,  dissolved 
in  hydrochloric  acid,  and  after  expelling  all  the  hydrogen  sulphide, 
precipitated  with  sodium  carbonate.  The  precipitate,  when  washed, 
may  be  heated  directly  with  the  iodic  acid  solution,  or  may  be 
first  dissolved  in  tartaric  acid,  or  sodium  hydrogen  tartrate,  neither 
of  which  has  any  action  on  iodic  acid.  All  acids  such  as  the  halogen 
hydracids,  sulphurous  acid,  or  hydrogen  sulphide,  that  interact  with 
iodic  acid,  must,  of  course,  be  absent  from  the  liquid. 

C.  H.  B. 

Analysis  of  Bearing  Metal  Alloys  ;  New  Volumetric  Method 
for  Estimating  Copper.  By  W.  E.  Garrigues  (J.  Amer.  Chem.  Soc, 
1897,  19,  934 — 948). — The  most  interesting  point  in  this  elaborate 
article  is  a  new  method  of  estimating  copper. 

The  solution,  which  must  contain  sulphuric  acid  only,  is  mixed  with 
excess  of  sulphurous  acid  and  precipitated  by  means  of  ammonium 
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thiocyanate,  precipitation  being  promoted  by  gently  heating;  after 
the  precipitate  has  been  washed  until  no  longer  acid,  the  filter  and  its 
contents  are  put  back  into  the  beaker,  boiled  with  a  measured  excess 
of  standard  alkali,  and,  when  cold,  diluted  to  a  known  volume,  say 
200  c.c.  Half  the  liquid  is  then  passed  through  a  dry  filter  and  the 
free  alkali  is  estimated  with  standard  acid,  using  methyl-orange  as 
indicator.  One  equivalent  of  sodium  hydroxide  removed  is  equivalent 
to  one  of  copper. 

The  following  is  a  summary  of  the  process  for  a  complete  analysis. 
Antimony  is  estimated  by  Mohr's  method  :  titration  with  iodine  in 
alkaline  solution,  the  antimony  being  first  reduced  by  Gooch  and 
Gruener's  method  (Abstr.,  1892,  ii,  242).  Lead  is  estimated  as 
sulphate,  being  collected  on  a  Gooch  crucible,  dried  (not  ignited),  and 
weighed.  Tin  is  weighed  as  oxide,  or,  in  presence  of  antimony,  is 
determined  by  difference  in  weight.  Arsenic  is  determined  by 
Lundin's  distillation  process,  and  phosphorus  is  weighed  as  magnesium 
pyrophosphate.  L.  DE  K. 

Colorimetric  Estimation  of  Ammonia,  Nitrous  Acid,  and 
Iron  in  Waters.  By  F.  Josef  Konig  {Chem.  Zeit,  1897,  21, 
599 — 601). — The  author  tests  for  ammonia  by  adding  to  300  c.c.  of 
the  water  2  c.c.  of  a  soda  solution  made  by  dissolving  2'7  grams  of 
pure  crystallised  sodium  carbonate  in  5  c.c.  of  water,  and  adding 
1  gram  of  sodium  hydroxide  dissolved  in  2  c.c.  of  water.  The  clear 
liquid  is  then  poured  off  and  tested  with  Nessler's  solution.  Nitrites 
are  tested  for  by  first  clarifying  the  water,  if  necessary,  with  the  soda 
solution  after  having  previously  added  a  little  alum  ;  the  filtrate  is  then 
treated  with  zinc  iodide,  starch  solution,  and  dilute  sulphuric  acid. 
Iron  is  found  by  boiling  500  c.c.  of  the  sample  with  1  c.c.  of  hydro- 
chloric acid  and  a  crystal  of  potassium  chlorate,  cooling,  and  adding 
a  solution  of  ammonium  thiocyanate.  If  a  quantitative  estimation  be 
desired,  comparative  trials  are  made  with  liquids  containing  known 
quantities  of  either  ammonium  chloride,  silver  nitrite,  or  iron-alum. 

To  avoid  using  standard  solutions,  the  author  instructed  an  artist 
to  copy  the  tints  produced  in  100  c.c.  of  the  standard  solution  by  the 
reagents,  and  has  had  these  tints  reproduced  by  lithography.  Six 
graded  slips,  whose  length  and  breadth  are  equal  to  the  height  and 
diameter  of  a  Nesslerising  tube  filled  to  the  100  c.c.  mark,  are 
arranged  as  the  faces  of  a  hexagonal  prism  on  a  stand,  so  that  they 
may  be  rotated  round  its  vertical  axis  and  successively  compared  with 
a  Nessler  glass  containing  the  sample  to  be  tested,  which  is  supported 
on  an  arm  of  the  same  stand.  The  slips  are  marked  with  the  quantity 
of  the  impurity  in  100  c.c.  to  which  they  correspond,  but  on  account 
of  personal  equation,  it  is  advisable  that  each  operator  should  himself 
prepare  his  standard  solutions  and  make  the  necessary  corrections. 
After  adding  the  reagent,  the  liquid  should,  if  necessary,  be  diluted  so 
as  to  make  its  colour  correspond  with  one  of  the  tints. 

L.  DE  K. 

Estimation  of  Mineral  Matter  in  Rubber  Goods.  By  Leonard 
DE  KoNiNGH  (/.  Amer.  Chem.  Soc,  1897,  19,  952— 956).— The  ash  of 
a  rubber  does  not  always  represent  the  true  amount  of  mineral  matter, 
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as  the  latter  often  diminishes  seriously  in  weight  during  ignition.  The 
author,  therefore,  proposes  to  first  extract  the  bulk  of  the  mineral 
matter  with  hydrochloric  acid  ;  for  this  purpose,  5  grams  of  the  finely 
divided  (rasped)  sample  is  treated  with  50  c.c.  of  strong  hydrochloric 
acid,  first  in  the  cold  and  subsequently  at  a  tempei*ature  of  70°,  for  an 
hour  ;  50  c.c.  of  water  is  then  added  and  tlie  in.^olublc  matter,  after 
being  collected  on  a  filter  and  w<ashed  with  boiling  water  until  no 
longer  acid,  is  dried  finally  for  3  hours  at  105",  and  weighed.  The 
little  inorganic  matter  still  remaining  in  it  is  found  by  ignition. 

L.  DE  K. 

Analysis  of  Asphaltum.  By  Stephen  F.  and  H.  E.  Peokham 
{J.  Soc.  Chevi.  huL,  1897,  16,  424 — 127).— The  authors  criticise 
adversely  the  paper  of  H.  Endemann  (this  vol.,  ii,  199),  mainly  on  the 
ground  that  he  omitted  to  notice  the  sulphur  which  is  contained  in 
crude  bitumen,  and  which  they  regard,  on  grounds  for  which  they 
produce  no  evidence,  as  existing  in  the  form  of  an  organic  thio-salt 
of  iron  and  as  an  essential  part  of  the  bitumen. 

Endemann,  in  reply,  states  that  the  substances  which  he  analysed, 
and  for  which  he  gave  formula),  contained  only  traces  of  sulphur,  and 
he  attributes  the  hydrogen  sulphide,  which  is  produced  in  largo  quantity 
when  crude  bitumen  is  heated,  to  a  reaction  between  iron  pyrites  and 
the  hydrocarbons  of  the  paraffin  series  which  are  always  present  in 
the  substance.  M.  J.  S. 

Estimation  of  Glycerol  in  Wine.  By  Carl  Boettingeb  {Chem. 
Zeii.,  1897,  21,  658— 659).  — The  glycerol  obtained  from  wines  by  the 
conventional  process  being  still  strongly  contaminated  with  other  con- 
stituents of  the  wine,  the  author  has  devised  a  method  to  ascertain 
the  true  amount  of  glycerol ;  this  is  based  on  the  fact  that  glycerol, 
when  heated  with  acetic  anhydride,  yields  triacetin  which  may  be 
separated  by  means  of  ether. 

About  1  gram  of  potassium  pyrosulphate  is  introduced  into  a 
stoppered  flask  of  about  7*5  c.c.  capacity  and  after  the  whole  has  been 
weighed,  about  1  gram  of  the  crude  glycerol  is  introduced  and  its 
exact  weight  ascertained  by  re- weighing ;  1 — 1"5  c.c.  of  acetic  anhy- 
dride is  now  added,  and  the  closed  flask  is  then  placed  for  2  hours  in 
the  water  oven.  When  cold,  the  mass  is  moistened  with  a  few  drops 
of  absolute  alcohol  and  then  repeatedly  extracted  with  ether,  the 
ethereal  solution  evaporated  in  a  tared  beaker,  and  the  residue  heated  for 
4  hours  at  a  temperature  of  exactly  105°;  when  cold,  the  residue  is 
quickly  weighed.  It  consists  of  almost  pure  triacetin,  151*4  parts  of 
which  correspond  with  100  parts  of  glycerol.  L.  de  K. 

Estimation  of  Cane-sugar  in  Prepared  Cocoa.  By  Leonard 
de  Koningh  {Zeit.  angw.  Chem.,  1897,  713). — 16-35  grams  of  the 
sample  is  introduced  into  100  c.c.  of  water,  and  after  thoroughly 
stirring  for  about  10  minutes,  the  solution  is  filtered  ;  50  c.c.  of  the 
filtrate  is  then  mixed  with  5  c.c.  of  liquor  plumbi,  B.P.,  and  the  filtrate 
examined  in  a  Dubosq's  polariscope,  using  a  22  cm.  tube. 

Suppose  the  polarisation  is  47",  this  is  provisionally  called  the  per- 
centage of  sugar  in  the  sample.     1635  grams  of  cane-sugar,  when 
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dissolved  in  water,  causes  an  increase  of  10*2  c.c,  of  liquid  ;  the  sample 
containing  47  per  cent.,  or  16'35  x  0'47  =  7*68  grams  of  sugar,  will 
have  caused  the  liquid  to  increase  by  4*8  c.c.  The  true  amount  of  cane- 
sugar  is  therefore  represented  by  47  x  104"8/100.  This  way  of  calcu- 
lating is,  of  course,  not  strictly  accurate,  but  it  meets  practical  require- 
ments. The  author  has  never  met  with  a  pure  cocoa  which,  when 
treated  with  a  properly  prepared  lead  solution,  showed  any  polarisation. 

L.  DE  K. 

Characteristic  Colour  Reaction  of  Acetaldehyde.  By  Louis 
Simon  {Cornpt.rend.,  1897, 125,  1105 — 1107). — When  a  dilute  aqueous 
solution  of  acetaldehyde  is  mixed  with  a  small  quantity  of  a  solution 
of  trimethylamine,  and  a  few  drops  of  a  very  dilute  solution  of  sodium 
nitroprusside  is  added,  an  intense  blue  coloration  gradually  develops, 
which  is  recognisable  even  with  solutions  that  contain  1  part  of  acet- 
aldehyde in  25,000.  This  reaction  is  much  more  sensitive  than  Legal's 
reaction,  or  the  reaction  with  magenta  and  sulphurous  acid,  but  the 
coloration  is  somewhat  fugitive,  and  disappears  after  about  15  minutes 
in  very  dilute  solutions. 

This  reaction  is  characteristic  of  acetaldehyde ;  it  is  not  given 
by  paraldehyde,  chloral,  formaldehyde,  propaldehyde,  »butaldehyde, 
benzaldehyde,  acetone,  methyl  ethyl  ketone,  acetophenone,  bromaceto- 
phenone,  benzophenone,  phenylglyoxylic  acid,  glucose,  or  camphor. 
It  can,  therefore,  be  used,  for  example,  for  the  detection  of  aldehyde  in 
ether,  alcohol,  or  acetone.  The  last  compound  gives  a  red  coloration 
with  the  reagent,  but  this  is  completely  masked  by  the  blue  colour 
when  the  proportion  of  aldehyde  reaches  1  part  in  1000. 

Ammonia  and  amines  give  a  blue  coloration  with  pyruvic  acid  in 
presence  of  nitroprussides  (this  vol.,  i,  64),  but  ammonia  and  a  nitro- 
prusside give  no  coloration  with  aldehyde.  Ammonia,  on  the  contrary, 
destroys  the  colour  produced  by  trimethylamine,  and  thus  constitutes 
a  striking  difference  between  the  amine  and  ammonia. 

Potassium  hydroxide,  when  added  to  the  blue  solution,  displaces  the 
amine,  and  the  blue  coloration  gives  place  to  the  red  colour  of  Legal's 
reaction.  Acetic  acid  changes  the  blue  colour  to  violet,  and  then 
destroys  it.  C.  H.  B. 

Estimation  of  the  Acidity  of  Urine.  By  H.  Joulie  {Compt. 
rend.,  1897,  125,  1129— 1130)— The  acidity  of,  urine  is  best  estimated 
by  means  of  a  solution  prepared  by  agitating  10  grams  of  calcium  oxide 
for  some  time  with  a  solution  of  20  grams  of  cane-sugar  in  1000  c.c.  of 
water,  and  diluting  the  clear  liquid  until  it  is  decinormal.  The  point  of 
neutralisation  is  best  indicated  by  the  production  of  a  permanent  tur- 
bidity due  to  the  precipitation  of  calcium  phosphate.  The  quantity  of 
urine  taken  for  the  estimation  should  be  20  c.c,  or  such  greater  quantity 
as  may  require  not  less  than  5  c.c.  of  the  calcium  oxide  solution  to 
neutralise  it.     If  necessary,  the  urine  must  be  previously  filtered. 

Since  the  proportion  of  water  in  urine  is  very  variable,  whilst  the 
quantity  of  solid  matter  is  somewhat  constant,  it  is  important  to  ascer- 
tain, not  the  acidity  per  litre,  but  the  acidity  per  given  quantity  of 
solid  matter.  For  this  purpose,  the  acidity  per  litre  is  multiplied  by 
the  fraction  100/i9-  1000,  in  which  D  is  the  specific  gravity  at  the 
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temperature  at  which  the  urine  was  measured  off  for  the  acidity 
determination.  The  value  thus  obtained  is  characteristic  of  the  tempera- 
ment of  the  individual  in  normal  health,  or  of  his  pathologic  condition 
during  illness.  C.  H.  B. 

Reaction  of  Urine.  By  L.  db  Jager  {Zeit.  phyaiol  C/ieni.,  1898, 
24,  303 — 321). — Various  errors  are  considered  in  the  methods  adopted 
by  Lieblein  and  by  Freund  in  the  estimation  of  the  acidity  of  urine,  and 
numerous  experiments  with  various  solutions  of  phosphates  were 
made,  but  it  is  pointed  out  that  urine  is  a  complex  solution,  and  con- 
tains ammonia,  and  also  urates,  which  affect  the  reaction.  When 
barium  chloride  is  added,  barium  sulphate,  acid  barium  phosphate, 
and  barium  urate  are  formed,  but  some  uric  acid  remains  in  solution. 

W.  D.  H. 

Hehner's  Bromine  Thermal  Test  for  Oils.  By  Leonard 
Archbutt  {J.  Soc.  C/iem.  IiuL,  1897,  16,  309—311,  and  411.)  The 
author  having  obtained  considerable  experience  in  the  application  of 
this  method  (this  vol.,  ii,  197),  confirms  its  value  as  a  rapid  process 
for  ascertaining  the  iodine  absorption  of  an  oil,  and  describes  in  detail 
his  mode  of  conducting  it.  The  oil  having  been  weighed  into  the 
vacuum-jacketed  tube  and  dissolved  in  10  c.c.  of  methylated  chloro- 
form, is  brought  to  exactly  the  same  temperature  as  the  bromine,  and 

1  c.c.  of  the  latter  (measured  with  a  pipette  furnislied  with  a  guard 
tube  of  soda  lime)  is  immediately  added.  The  mixture  is  stirred  with 
the  thermometer,  and  the  maximum  temperature,  which  is  reached 
in  about  15  seconds,  is  read  off.  It  is  unimportant  whether  the 
bromine  is  anhydrous  or  saturated  with  water,  and  the  rise  of  tem- 
perature seems  to  be  independent  of  variations  in  the  initial  tempera- 
ture.    Although  1  gram  of  oil  is  usually  employed,  it  is  well  to  use 

2  grams  of  fats  like  tallow,  which  develop  comparatively  little  heat, 
and  to  halve  the  result.  Of  linseed  oil,  0*5  gram  is  sufficient,  as  the 
reaction  is  very  violent.  Each  oil  requires,  however,  a  special  factor 
for  the  calculation  of  the  iodine  number,  and  as  these  factors  differ 
with  different  instruments,  they  must  be  ascertained  by  each  operator 
for  himself.  M.  J.  S. 

Analysis  of  Fats :  The  Acetyl  Value.  By  Julius  Lewkgwitsch 
{J.  Soc.  C/iem.  Lid.,  1897,  16,  503— 506).— The  author  has  previously 
shown  (Proc.,  1890,  72,  91  ;  Abstr.,  1891,  511)  that,  on  heating  the 
higher  fatty  acids  with  excess  of  acetic  anhydride,  the  anhydrides  of 
the  fatty  acids  are  obtained.  "When  these  are  dissolved  in  alcohol  and 
treated  with  potash,  partial  but  incomplete  hydrolysis  occurs,  less 
potash  being  neutralised  than  the  theoretical  amount  for  the  fatty 
acid  in  question.  The  method  employed  by  Benedikt  and  Ulzer  for 
ascertaining  the  amount  of  hydroxylated  fatty  acid  in  a  mixture  is 
invalidated  by  the  occurrence  of  these  reactions.  It  is  therefore 
proposed  to  ascertain  the  "  acetyl  value  "  of  a  fat  by  the  direct  estima- 
tion of  the  acetic  acid  obtained  on  saponifying  the  acetylated  fat.  The 
glycerides  of  hydroxylated  fatty  acids  are  acetylated  by  boiling  for 
2  hours  with  an  equal  volume  of  acetic  anhydride.  The  product  is 
freed  from  the  excess  of  acetic  anhydride  by  boiling  repeatedly  with 
water  until  the  water  no  longer  becomes  acid.     The  oily  layer  is  then 


ANALYTICAL   CHEMISTRY.  3l7 

freed  from  water,  and  filtered  through  paper  ia  an  oven.  The  opera- 
tion can  be  made  quantitative  by  washing  on  a  weighed  filter,  in 
which  case  the  increase  in  weight  is  a  rough  measure  of  the  amount 
of  acetylation  which  has  taken  place.  A  weighed  quantity  of  the 
product  (2 — 4  grams)  is  then  saponified  with  alcoholic  potash  in  the 
usual  way,  the  alcohol  is  evaporated,  and  the  soap  dissolved  in  water  j 
two  methods  are  then  available  for  ascertaining  the  amount  of  acetate 
produced.  (1)  The  ^'  distillation  process."  An  excess  of  sulphuric  acid 
is  added  and  the  acetic  acid  distilled  with  water,  or  by  blowing  steam 
through  the  mixture.  It  is  sufficient  to  distil  over  500 — 700  c.c. 
The  distillate  is  filtered  and  titrated  with  alkali.  (2)  The  "filtration 
process."  A  quantity  of  standard  sulphuric  acid  is  added  exactly 
corresponding  with  the  amount  of  alcoholic  potash  used,  and  the  mixture 
is  gently  warmed,  when  the  fatty  acids  collect  as  an  oily  layer ;  this 
is  filtered  off  and  washed  with  boiling  water,  and  the  filtrate  is  titrated 
with  alkali.  Both  processes  give  the  same  result,  but  the  second  is 
the  more  convenient.  The  "  acetyl  value  of  a  fat  "  is  therefore  defin 
able  as  the  number  of  milligrams  of  potassium  hydroxide  required  for 
neutralising  the  acetic  acid  obtained  on  saponifying  1  gram  of  the  acetyl- 
ated  fat.  The  results  obtained  with  14  different  fats  are  given,  and 
these  differ  considerably  from  those  published  by  Benedikt  and  Ulzer. 
Should  free  alcohols  be  present,  these  will  of  course  be  acetylated. 
In  this  case,  the  alcohols  must  be  separated,  and  their  amount  and 
acetyl  value  estimated  and  deducted  before  employing  the  results  for 
the  calculation  of  the  hydroxylated  fatty  acids  present.  The  case  of 
fats  containing  volatile  fatty  acids  (Reichert  values)  will  be  dealt 
with  subsequently.  M.  J.  S. 

Estimation  of  Fat.  By  Osvaldo  Polimanti  {Pfliiger^s  Archiv, 
1898,  70,  366). — The  use  of  Soxhlet's  apparatus  alone  will  not  extract 
all  the  fat  from  flesh.  If,  however,  2  grams  of  powdered  flesh  is 
shaken  for  6  hours  with  200  c.c.  of  ether,  2  c.c.  of  mercury  being 
also  added,  and  the  fat  then  estimated  in  an  aliquot  part  of  the 
extract,  the  same  figure  is  obtained  as  by  extraction  in  a  Soxhlet's 
apparatus  for  48  hours  after  artificial  gastric  digestion  as  in  the 
Pfliiger-Dormeyer  method.  W.  D.  H. 

Estimation  of  Undigested  Pat  and  Casein  in  Pseces,  By 
Herman  Poole  {J.  Amer.  Chem.  Sac,  1897,  19,  877— 881).— The 
material  is  first  extracted  with  ether,  the  ethereal  solution  evaporated 
to  dryness  at  100°,  and  the  residue  saponified  by  alcoholic  potash; 
water  is  then  added,  and  after  the  alcohol  has  been  expelled  by  boiling, 
the  liquid  is  filtered  and  the  cholesterol  removed  by  shaking  in  a 
separating  funnel  twice  in  succession  with  an  equal  bulk  of  ether.  The 
aqueous  liquid  now  contains  the  fatty  acids,  which  are  liberated  and 
collected  in  the  usual  way,  and  calculated  to,  say,  butter-fat. 

The  residue  from  the  treatment  with  ether,  after  being  extracted 
successively  with  water  and  with  alcohol,  is  dried,  and  digested  over- 
night in  a  mixture  of  30  parts  of  hydrochloric  acid  and  70  parts  of 
water  at  50° ;  this  dissolves  the  casein,  leaving  the  epithelium  debris 
and  soapy  matters.  When  cold,  the  liquid  is  filtered,  evaporated,  and 
the  casein  estimated  by  the  Kjeldahl  method.  L.  de  K, 
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Detection  of  Veratrine.  By  G.  Laves  (Zeit.  anal.  C/i«m.,  1898, 
37,  61  ;  from  FJtarm.  Zeit.,  37,  338). — Three  or  four  drops  of  a  1  per 
cent,  solution  of  furfuraldehyde  is  mixed  with  1  c.c.  of  concentrated 
sulphuric  acid  and  3 — 5  drops  of  the  mixture  is  brought  in  contact 
with  the  solution  to  be  tested.  At  the  point  of  contact,  a  blue  or 
bluish-violet  colour  appears,  and  this  changes  to  green  as  it  extends 
into  the  raagent.  On  mixing,  the  whole  becomes  deep  green,  which 
changes  on  warming  to  blue  and  violet.  M.  J.  S. 

Estimation  of  Resin  in  Hops.  By  Lawrence  Briant  and 
Charles  S.  Meacham  {J.  Fed.  Inst.  Brew.,  1897,  3,  233— 236).— About 
4  grams  of  the  sample  are  placed  in  a  Soxhlet  apparatus  and  extracted 
for  24  hours  with  light  petroleum  boiling  at  about  50*^.  The  soft 
resins  so  extracted  are  dried  in  the  steam  oven  and  weighed.  The 
extraction  of  the  residue  in  the  Soxhlet  apparatus  is  then  continued 
for  12  hours  more  with  ordinary  ether,  and  the  hard  resins  obtained 
in  this  way  are  dried  and  weighed  in  the  same  manner. 

A.  C.  O. 

Estimation  of  Tannin.  By  Leopold  Masciike  {Zeit.  anal.  C/iem., 
1898,  37,  51—52;  from  Ding.  poly.  J.,  302,  46).— The  usual  way  of 
correcting  the  crude  result  obtained  by  estimating  the  solid  residue 
before  and  after  treatment  with  hide  powder,  is  to  make  a  blank 
experiment  with  the  hide  powder  under  similar  conditions,  and  to 
ascertain  the  amount  of  soluble  matterjthus  obtained  ;  the  author  points 
out,  however,  that  these  soluble  constituents  of  the  hide  powder  are  for 
the  most  part  precipitated  by  tanning  materials,  and  that  the  correction 
is,  therefore,  too  large.  Especially  is  this  the  case  with  inferior 
qualities  of  hide  powder. 

The  Lbwenthal-iSchroder  method  is  affected  in  the  same  way. 

M.  J.  S. 

Detection  of  Indican  in  Urine.  By  A.  Loubiou  {Chem.  Centr., 
1897,  i,  620  ;  from  Kev.  Chim.  amU.  ajyj)l.,5,  61 — 62). — One  to  two  c.c. 
of  the  urine  is  mixed  in  a  test-tube  with  an  equal  volume  of  chloroform 
and  1  c.c.  of  5 — 10  per  cent,  solution  of  hydrogen  peroxide  ;  2  volumes 
of  strong  hydrochloric  acid  is  next  added,  and  the  mixture  gently 
heated,  turning  the  tube  meanwhile  at  least  twenty  times  round  its 
axis.  On  standing,  it  will  be  noticed  that  the  layer  of  chloroform  is 
blue  if  indican  is  present.  The  test  is  very  sensitive  and  may,  perhaps, 
form  the  basis  of  a  colorimetric  estimation  of  indican.  L.  de  K. 

Detection  of  Peptone  (Albumoses)  in  Urine  and  Preparation 
of  Urobilin.  By  Ernst  L.  Salkowski  {Gliem.  Centr.,  1897,  i, 
1133—1134;  from  Berl  klin.  Woch.,  34,  353— 357).— The  author 
finds  that  the  test  for  peptone  or  albumoses  in  urine,  previously 
described  by  him  (Abstr.,  1894,  ii,  372),  which  consists  essentially  in 
acidifying  the  urine  with  a  few  drops  of  hydrochloric  acid,  precipitating 
w.ith  phosphotungstic  acid,  dissolving  the  precipitate  iu  dilute  sodium 
hydroxide  solution,  and  applying  the  biuret  reaction,  may  be  vitiated 
by  the  presence  of  urobilin,  as  the  latter  gives  this  reaction  and  is 
mechanically  carried  down  by  the  phosphotungstic  acid  precipitate. 
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Some  urines,  however,  and  even  those  which  show  absorption  bauds 
plainly,  do  not  give  the  biuret  reaction,  but  in  such  cases,  after  pre- 
cipitating with  phosphotungstic  acid  and  applying  this  test,  absorption 
bands  may  be  detected.  Since  lead  acetate  in  acid  or  neutral  solution 
not  only  precipitates  urobilin  but  also  more  or  less  albumose,  in  ox'der 
to  test  for  the  latter  in  presence  of  the  former,  the  author  prefers  to 
treat  the  urine  directly  with  phosphotungstic  acid  and  then  to  employ 
only  10 — 15  c.c.  for  the  biuret  test,  so  as  to  minimise  the  effect  of  the 
colouring  matters.  By  using  amy  lie  alcohol  or  charcoal  to  eliminate  the 
urobilin,  albumoses  may  also  be  removed  ;  when  charcoal  is  employed, 
the  operation  should  be  carried  out  as  quickly  as  possible. 

The  author  has  prepared  urobilin  from  urine  by  Jaffe's  method,  but 
obtained  a  very  poor  yield.  Urobilin  forms  a  lustrous,  reddish-brown 
mass  which  is  green  by  reflected  light ;  unlike  Jaffa's  preparation,  it  is 
brittle  and  insoluble  in  ether.  When  a  solution  of  urobilin  in  ethylic 
acetate  is  shaken  with  water,  the  latter  becomes  strongly  yellow  and 
absorbs  the  whole  blue  and  violet  portion  of  the  spectrum.  When 
sodium  hydroxide  solution  is  added,  this  absorption  is  almost  destroyed, 
but,  on  adding  zinc  chloride,  the  absorption  bands  are  restored  and  the 
solution  acquires  a  strong  green  fluorescence ;  by  means  of  this  re- 
action, as  little  as  one-seventh  of  a  milligram  in  5  c.c.  of  solution  may 
be  detected.  When  copper  sulphate  is  added  to  an  alkaline  0'003  per 
cent,  solution  of  urobilin,  the  mixture  becomes  red  and  shows  ill-defined 
absorption  bands.  Urine  containing  only  0*003  per  cent,  of  urobilin 
gives  only  a  very  faint  biuret  reaction,  but  with  ammonia  and  zinc 
chloride  shows  the  characteristic  green  fluorescence.  Faeces  are  rich  in 
urobilin.  E.  W.  W. 

A  Simple  Albuminometer.  By  E.  Eiegler  {Chem.  Centr.,  1897, 
i,  558  ;  from  Apoth.  Zeit.,  12,  89). — A  mixture  of  equal  parts  of  citric 
acid  and  asaprol  is  measured  in  a  spoon  belonging  to  the  apparatus 
and  introduced  into  a  graduated  tube,  which  is  then  filled  up  to  a 
certain  mark  with  the  urine  to  be  examined.  After  shaking  and  then 
leaving  it  for  24  hours,  the  volume  of  the  deposit  is  read  off.  Each 
division  represents  1  gram  of  albumin  in  a  litre  of  urine  (compare 
Abstr.,  1897,  ii,  84).  L.  de  K. 

Estimation  of  Proteids  by  Chlorine.  By  Samuel  Rideal  and 
C.  G.  Stewart  {Analyst,  22,  228— 233).— The  authors'  object  was  to 
obtain  a  trustworthy  process  for  the  estimation  of  gelatin  in  meat 
extracts,  and  they  find  that  it  can  be  completely  precipitated  from  a 
dilute  solution  by  means  of  a  current  of  chlorine.  The  weight  of  the 
precipitate,  after  being  dried  in  a  vacuum  over  sulphuric  acid,  is  to 
the  gelatin  taken  as  1:0-78.  Meat  bases  are  not  precipitated  by 
chlorine. 

Unfortunately,  any  albumins,  or  albumoses,  are  also  precipitated  by 
chlorine  (a  fact  already  noted  by  Mulder,  who  called  the  precipitated 
substance  "  proteinchlorous  acid  "),  but  it  is  found  that  the  weight  of 
the  chlorine  precipitate  from  any  proteid  (other  than  peptone),  when 
multiplied  by  0  78,  gives  results  which  seem  to  be  in  close  accord  with 
the  known  amount.  L.  de  K 
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Improved  Method  of  Estimating  Proteids  and  Gelatinous 
Substances.  By  Alfred  H.  Allen  and  A.  B.  Searle  {Analyst,  22, 
258 — 263). — The  authors  have  substituted  bromine  water  for  chlorine 
in  the  separation  of  proteids  from  meat  bases  (see  preceding  abstract). 

Both  albumoses  and  gelatin  are  precipitated  and  may  be  readily 
collected  ;  after  washing  slightly  with  dilute  bromine  water,  the  pre- 
cipitate is  treated  by  Kjeldahl's  process,  and  from  the  nitrogen  thus 
found  the  proteids  are  calculated.  Experiments  are  given  showing 
that  the  precipitation  by  bromine  is  complete.  The  solution  should 
contain  sufficient  hydrochloric  acid  to  be  distinctly  acid  to  litmus 
paper.  L.  dk  K. 

Detection  of  Gelatin  in  Cream.  By  Alfred  W.  Stokes  (Analyst, 
22,  320 — 321). — Mercury  is  dissolved  (lin  the  cold)  in  twice  its  weight 
of  nitric  acid  of  sp.  gr.  =  1"42,  and  then  diluted  with  water  to  25  times 
its  bulk.  To  10  c.c.  of  this  solution,  10  c.c.  of  the  sample  of  cream  and 
20  c.c.  of  water  are  added.  After  shaking,  and  waiting  for  5  minutes, 
the  mixture  is  filtered  ;  but  if  much  gelatin  is  present,  a  clear  filtrate 
cannot  be  obtained.  The  filtrate  is  tested  for  gelatin  by  adding  an  equal 
volume  of  a  cold  saturated  aqueous  solution  of  picric  acid,  which  will 
give  a  yellow  precipitate  if  gelatin  is  present.  Picric  acid  gives  a  pre- 
cipitate with  1  part  of  gelatin  in  10,000  of  water.  L.  de  K. 

Urobilin.  By  Geobois  DenigIis  {Chem.  Centr.,  1897,  i,  1 128— 1 129. 
See  this  vol.,  i,  343). 

Modification  of  the  Method  for  the  Detection  of  Urobilin  in 
Urine.  By  G.  Leo  (Chem.  Centr.,  1897,  i,  440  ;  from  Jioll.  Chim. 
Farm.,  36,  69 — 70). — The  precipitate  obtained  on  adding  basic  lead 
acetate  to  150 — 200  c.c.  of  the  sample,  after  being  washed  with  water 
until  practically  free  from  soluble  lead  salts,  and  then  with  8 — 10  c.c. 
of  absolute  alcohol,  is  treated  with  10 — 12  c.c.  of  alcoholic  ammonia  (10 
vols,  of  alcohol  and  2  vols,  of  aqueous  ammonia),  the  liquid  being  poured 
again  and  again  through  the  filter.  The  ammoniacal  solution  is  then 
concentrated  on  the  water  bath  and  tested  for  urobilin  with  ammon- 
iacal zinc,  chloride,  which  gives  a  fluorescent,  green  solution;  sulphuric 
acid  changes  this  to  a  reddish  colour  if  care  is  taken  to  avoid  any  rise 
of  temperature.  The  colouring  matter  may  be  extracted  by  agitating 
the  liquid  with  amylic  alcohol.  L.  DB  K. 

Detection  of  Horseflesh  in  Sausages.  By  Hermann  Bremer 
(Chem.  Centr.,  1897,  i,  520 — 521  ;  from  Forsch.  Ber.  Lehensm.,  4, 
1 — 8). — The  sample,  freed  from  large  pieces  of  pork,  is  boiled  with 
water,  which  is  then  poured  off,  together  with  any  fat  floating  on  it, 
and  the  residue  dried  for  12  hours  at  100°.  It  is  then  powdered, 
exhausted  with  light  petroleum,  the  latter  evaporated,  and  the  residue 
consisting  of  "intermuscular  fat"  is  weighed.  This  fat  should  give  an 
iodine  figure  of  65,  and  its  liquid  fatty  acids  isolated  by  the  zinc-ether 
process  a  figure  of  95.  If  these  figures  are  largely  exceeded,  horseflesh 
is  present.  L.  de  K. 
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Connection  between  Volume  Change  and  Specific  Rotation 
of  Active  Substances.  By  Richard  Pribram  and  Carl  GliIcks- 
MANN  (Monatsh.,  1897,  18,  510—526.  Compare  Abstr.,  1897,  ii, 
534.) — Solutions  of  rubidium  tartrate  show  a  maximum  contraction  in 
volume  at  a  point  corresponding  with  about  5  per  cent,  of  the  dissolved 
salt.  A  change  in  the  direction  of  the  specific  rotation  curve  also 
occurs  at  about  the  same  point  with  these  solutions.  These  changes  in 
specific  rotation  show  that  the  values  calculated  by  extrapolation  for 
solutions  of  infinite  dilution  on  the  one  hand,  and  for  the  anhydrous 
compounds  on  the  other,  must  have  a  very  uncertain  value.  Rimbach 
(Abstr,,  1895,  ii,  301)  examined  rubidium  tartrate  solutions,  but 
failed  to  note  the  change  recorded  above,  and  hence  his  calculation  of 
[a]o  cannot  be  regarded  as  correct. 

For  the  change  in  specific  rotation  with  change  in  concentration,  the 
authors  propose  the  term  *'  allaxis."  Where  the  change  is  a  regular 
one  and  the  curve  is  rectilinear,  it  is  termed  "  isallactic  "  ;  when  the 
curve  is  not  rectilinear,  "  heterallactic."  H.  C. 

Spectrum  of  Cadmium  in  a  Vacuum.  By  Maurice  Hamy. 
(Compt.  rend.,  1898,  126,  231— 234).— The  wave-lengths  of  the  rays 
emitted  by  cadmium  in  a  vacuum  tube  were  determined  by  Michelson's 
interference  method  and  calculated  from  the  wave-length,  already 
known,  of  the  red  ray  0*6438472.  The  relative  intensities  of  the 
rays  and  their  wave-lengths  are  as  follows. 

Intensity  1  4  3  3  2 

A.       0-6438472      0-6325161     0-5378128     0-5337477     0-5154655 

Intensity  1  12  4  5 

A       0-5085832      0-4799919     0-4678153     0-4662345     0-4415702 

The  sixth  and  seventh  rays  are  complex,  but  all  the  others  are  very 
simple,  with  the  exception  of  the  eighth,  which  is  somewhat  complex. 
The  presence  of  air  in  the  tube  simplifies  the  complex  rays  and  causes 
some  of  the  simple  rays,  notably  the  third,  fourth,  and  £fth,  to  disap- 
pear altogether.  C,  H,  B, 

Electrical  Resistance  of  Crystallised  Silicon.  By  Fernand 
Le  Roy  {Compt.  rend.,  1898,  126,  244— 246).— The  author  suggests 
the  substitution  of  resistances  of  crystallised  silicon  in  place  of 
metallic  resistances  when  electrical  heating  is  required.  Its  resistance, 
specific  heat,  and  emissive  power  are  all  high.  It  is  easy  to  prepare 
sticks  of  pure  agglomerated  silicon  10  cm.  long  and  40  sq.  mm.  in 
sectional  area,  with  a  resistance  which  varies  with  the  physical 
condition  of  the  silicon,  but  may  be  as  much  as  200  ohms,  whilst  the 
resistance  of  similar  rods  of  carbon  is  only  0  15  ohm,  and  of  German 
silver  only  0-00085  ohm.  It  follows  that,  for  a  given  resistance,  the 
rods  of  carbon  must  be  much  smaller  than  those  of  silicon,  and  the 
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rods  of  German  silver  very  much  smaller  still.  The  resistance  of 
silicon  diminishes  as  the  temperature  rises,  and  at  800°  is  only  about 
0*6  of  its  value  at  the  ordinary  temperature.  C.  H.  B. 

Electrical  Conductivity  of  Dilute  Solutions  at  Various 
Temperatures  up  to  1CX)°.  By  R.  S<^'hallek  {Zeit.  phyaikal.  Cfiein., 
1898,  25,  497 — 524). — In  order  to  avoid  the  action  of  water  on  glass  at 
high  temperatures,  a  platinum  vessel  was  employed,  but  it  was  found 
that,  in  the  case  of  acids  and  neutral  salts,  vessels  made  of  Jena  glass 
might  be  used.  The  measurements  at  25°  before  and  after  heating  were 
found  to  differ  by  about  3  per  cent.,  and  this  difference  was  ascribed 
to  changes  in  the  electrodes,  as  it  became  considerably  less  after  the 
electrodes  had  been  used  frequently  at  the  high  temperatures.  The 
conductivity  of  the  water  employed  rose  from  about  1  x  10~^  at  25° 
to  about  26 — 28  x  10~'  at  99°.  An  approximately  equal  temperature 
coefficient  was  obtained  with  solutions  of  potassium  chloride,  sodium 
chloride,  potassium  nitrate,  and  sodium  nitrate,  being  about 
2000—2300  X  lO"**  and  increasing  slightly  with  the  temperature.  For 
hydrochloric  acid,  the  coefficient  is  much  smaller,  1200 — 1400  x  10" ", 
and  decreases  with  rise  of  temperature.  The  migration  velocities  of 
the  various  ions  are  calculated  for  temperatures  up  to  100^,  the 
assumption  being  made  that  the  velocities  of  the  potassium  and 
chlorine  ions  are  equal  at  all  temperatures.  The  sodium  salts  of 
cinnamic,  orthotoluic,  paratoluic,  benzoic,  orthoiodobenzoic,  metiodo- 
benzoic,  orthonitrobenzoic,  metanitrobenzoic,  parachlorobenzoic,  and 
anisic  acids  were  also  examined.  The  molecular  conductivity  was 
found  to  increase  with  rise  of  temperature,  but  at  a  diminishing  rate, 
in  some  cases  reaching  a  maximum  and  then  decreasing  ;  the  degree 
of  dissociation  however,  as  well  as  the  heat  of  dissociation,  which  is 
calculated  from  the  temperature  coefficient,  was  found  in  each  case  to 
decrease  with  rise  of  temperature,  the  heat  of  dissociation  frequently 
changing  at  the  higher  temperatures  from  a  positive  to  a  negative 
value.  L.  M.  J. 

Dissociation  of  Electrolytes  as  Measured  by  the  Boiling 
Point  Method.  By  Harry  C  Jones  and  Stephen  H.  King  (Amer. 
Chem.  J.,  1897,  19,  753 — 756). — TheBeckmann  boiling  point  apparatus 
in  its  improved  form  has  been  applied  to  the  measurement  of  the 
electrolytic  dissociation  of  solutions  of  potassium  iodide  and  sodium 
acetate  in  ethylic  alcohol.  The  dissociation  of  potassium  iodide  in 
alcohol  is  between  one-third  and  one-fourth  of  that  in  water  at  the 
same  dilution.  This  is  just  about  the  same  ratio  as  exists  between 
the  dielectric  constant  of  these  two  solvents.  The  dissociation  found 
for  sodium  acetate  is  very  low,  but  the  authors  are  inclined  to  attribute 
this  to  slight  impurity  in  the  salt.  H.  C. 

Electric  Furnaces.  By  Gin  and  Leleux  {ComjJt.  rend.,  1898, 
126,  236 — 238). — The  characteristic  fall  of  potential  of  an  arc  striking 
across  a  given  medium  is  due  simply  to  the  resistance  of  the  mass  of 
gas  which  lies  between  the  electrodes  resulting  from  the  volatilisation 
of  the  material  of  the  electrodes  or  of  the  substances  subjected  to  the 
action  of  the  arc.     If  this  mass  of  gas  is  regarded  as  a  cylinder  with  a 
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sectional  area  equal  to  that  of  the  electrodes,  and  if  this  cylinder  is 
assumed  to  be  surrounded  by  a  perfect  thermal  screen,  it  can  be  shown 
that  the  temperature  of  the  arc  would  increase  as  the  square  of  the 
density  of  the  current  and  the  ratio  of  the  resistivity  to  the  specific 
heat  per  unit  volume  of  the  atmosphere  of  the  arc,  the  two  latter 
factors  being  themselves  variable  with  the  temperature. 

When  the  arc  is  allowed  to  pass  through  a  mixture  such  as  that 
used  in  the  preparation  of  calcium  carbide,  the  arc  forms  round  itself 
a  sort  of  pocket,  at  the  vipper  pole  of  which  is  a  small  crater  through 
which  carbonic  oxide  and  the  vapours  of  calcium  oxide,  calcium,  and 
carbon  escape.  The  volume  of  this  cavity  increases  up  to  the  point 
at  which  the  heat  liberated  by  the  arc  is  in  equilibrium  with  the  loss 
of  heat  to  the  surrounding  medium.  After  cooling,  it  is  found  that 
the  interior  of  the  pocket  is  lined  with  a  brilliant  layer  of  vesicular 
graphite,  behind  which  is  a  concentric  layer  of  crystallised  calcium 
carbide,  and  behind  this  a  layer  of  unaltered  material.  This  result 
can  be  explained  by  assuming  either  that  at  the  temperature  of  the 
arc  the  calcium  carbide  dissociated,  or  that  part  of  the  calcium  oxide 
volatilised  so  rapidly  that  it  escaped  reduction,  and  an  excess  of  carbon 
was  left.  Direct  experiment  shows,  however,  that  with  a  sufficiently 
intense  arc,  calcium  carbide  is  dissociated  at  a  temperature  below  that 
at  which  carbon  volatilises.  The  tension  of  the  arc  varies  with  the 
surrounding  atmosphere  ;  for  example,  with  calcium  carbide  mixture 
when  the  stationary  temperature  is  reached  the  tension  is  from  18  to 
20  volts,  the  electrodes  being  10  cm.  apart,  whilst  with  a  mixture  of 
cai'bon  and  manganese  oxide  the  tension  is  only  10  volts,  and  the 
pocket  formed  is  much  larger.  C.  H.  B. 

Conditions  required  for  attaining  Maximum  Accuracy  in  the 
Determination  of  Specific  Heat  by  the  Method  of  Mixtures. 
By  F.  L.  0.  Wadsworth  {Amer.  J.  Sci.,  1897,  [iv],  4,  265—282).— 
From  a  mathematical  discussion  of  the  conditions  required  for  attaining 
the  maximum  degree  of  accuracy  in  specific  heat  determinations  by 
the  method  of  mixtures,  it  appears  that  the  greatest  possible  care 
should  be  taken  in  reading  temperatures,  since  the  errors  of  these 
readings  are  much  greater  than  any  others  likely  to  be  committed. 
The  author  advises,  therefore,  the  use  of  a  small  amount  of  water  in 
the  calorimeter  and  a  small  calorimeter,  a  large  mass  of  metal  having 
a  maximum  surface  for  a  given  weight,  and  as  high  an  initial  tempera- 
ture as  can  be  conveniently  attained.  The  calorimeter  should  be 
surrounded  by  a  water  jacket  maintained  at  a  constant  temperature, 
higher  than  the  initial  temperature  of  the  water  in  the  calorimeter. 

H.  C. 

Preliminary  Thermochemical  Study  of  Iron  and  Steel.  By 
Edward  D.  Campbell  and  Firman  Thompson  {J.  Amer.  Chem.  Soc, 
1897,  19,  754 — 766). — The  authors  give  measurements  of  the  heats 
of  solution  of  samples  of  iron  and  steel  in  a  slightly  acid  solution  of 
potassium  copper  chloride.  The  chemical  composition  and  heat 
evolved,  on  dissolving  1  gram  of  the  metal  examined,  are  givfn 
in  each  case.     Thirty-five  different  samples  of  iron  and  steel  were 
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treated  in  this  way,  and  the  following  points  seem  to  be  indicated  by 
the  results  obtained. 

In  annealed  metal,  owing  to  the  heat  of  formation  of  compounds  of 
iron  with  carbon,  the  heat  of  solution  diminishes  as  the  percentage 
of  carbon  increases,  until  after  the  saturation  point  (eight-tenths  to 
nine-tenths  per  cent.)  is  passed,  when,  owing  probably  to  the 
endothermic  formation  of  non-crystalline  cementite,  the  heat  of 
solution  increases  again,  but  never  reaches  that  of  pure  iron.  The 
presence  of  manganese,  when  combined  with  carbon  in  annealed 
metal,  diminishes  very  markedly  the  heat  of  solution,  owing  to  the 
greater  stability  of  the  compounds  of  manganese  and  carbon  com- 
pared with  that  of  the  corresponding  compounds  of  iron.  If  there 
18  not  sufficient  carbon  to  combine  with  the  manganese,  or  if  the 
carbon  is  above  the  saturation  point,  the  substitution  of  manganese 
for  iron  seems  to  increase  the  heat  of  solution  slightly,  owing  to  the 
higher  heat  of  formation  of  manganous  chloride  compared  with  that 
of  ferrous  chloride.  In  the  quenched  metal,  manganese  seems  to 
behave  exactly  the  reverse  of  that  in  the  annealed  steel,  the  effect 
being  to  very  notably  increase  the  heat  of  solution,  the  increase  being 
more  marked  the  higher  the  temperature  from  which  the  steel  is 
quenched.  Phosphorus  plays  a  considerable  part  in  determining  the 
heat  of  solution. 

Some  results  obtained  with  copper  confirm  those  of  Osmond,  that 
heat  treatment  has  but  slight  influence  on  the  heat  of  solution. 

The  influence  of  reheating,  or  tempering,  hardened  steel  on  its  heat 
of  solution  was  also  investigated.  The  reheating  was  carried  out 
either  in  a  hydrogen  or  nitrogen  atmosphere.  The  heat  of  solution 
decreases,  and  the  apparent  percentage  of  carbon,  as  indicated  by  the 
colour  test,  increases  with  the  temperature  to  which  the  metal  is 
reheated,  until  the  critical  point  Ac  is  passed.  The  hydrogen  then 
seems  to  combine  with  the  carbon,  and  the  heat  of  solution  rises  very 
markedly.  When  the  gas  used  is  nitrogen,  the  temperature  being 
over  1000°,  the  nitrogen  removes  the  carbon,  part  at  least  forming 
cyanogen,  and  the  heat  of  solution  of  the  metal  is  very  much  lowered. 
The  diminution  in  tensile  strength  is  almost  exactly  proportional  to 
the  diminution  in  the  heat  of  solution.  H.  C. 

Determinations  of  the  Density  of  Small  Volumes  of  Qeises. 
By  Th.  Schlcesing,  junr.  {Conipt.  rend.,  1898,  126,  220— 223).— The 
author  has  devised  an  apparatus  for  the  determination  of  the  density 
of  gases  that  are  only  available  in  small  quantity.  It  is  an  adaptation 
of  the  vertical  tube  apparatus  frequently  used  in  the  case  of  liquids, 
and  consists  of  two  tubes  I'l  to  1"6  metres  long,  and  20  to  2*5  mm. 
in  diameter,  these  dimensions  being  selected  with  a  view  to  minimise 
diffusion.  At  the  bottom,  the  tubes  are  connected,  by  means  of  a 
three-way  stopcock,  with  one  another  and  with  a  reservoir  containing 
mercury.  At  the  top,  each  tube  is  bent  at  a  right  angle,  and  can  be 
connected  either  with  a  U-shaped  absorption  bulb  or  with  a  horizontal 
tube,  the  function  of  which  is  to  prevent  the  entrance  of  air  into  the 
vertical  tubes.  For  the  greater  part  of  their  length,  the  vertical  tubes 
are  enclosed  in  a  wide  tube,  through  which  a  current  of  water  is  passed . 
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Suppose  the  gas,  G,  whose  density  is  to  be  determined,  is  lighter  than 
carbonic  anhydride,  has  no  action  on  it,  and  is  not  absorbed  by  potassium 
hydroxide  solution.  One  vertical  tube,  A,  is  completely  filled  with 
carbonic  anhydride,  and  the  other  B,  with  the  gas  under  examination, 
and  communication  is  established  between  the  two  tubes,  their  upper 
ends  being  open  to  the  air.  Some  of  the  carbonic  anhydride  passes 
into  the  lower  part  of  the  tube  B,  and  drives  out  some  of  the  gas  G, 
whilst  air  is  drawn  into  the  upper  part  of  A.  After  waiting  about  10 
minutes,  to  allow  equilibrium  to  be  established,  without  giving  time 
for  the  gases  to  mix  by  diffusion,  communication  between  the  two 
tubes  is  cut  off. 

Let  a  and  /5  be  the  surfaces  at  which  respectively  air  and  carbonic 
anhydride,  and  the  gas  G  and  carbonic  anhydride  would  be  in  contact 
if  they  did  not  mix  at  all,  li  and  K  the  vertical  distances  of  a  and  ^ 
from  the  centre  of  the  open  ends  of  the  tubes,  and  cZ,  6! ,  and  8  the 
respective  densities  of  air,  the  gas  G,  and  carbonic  anhydride,  in  the 
dry  state  and  at  the  particular  temperature  and  pressure.  The 
weights  of  the  gas  in  the  tubes  A  and  B  between  yS  and  the  centre 
line  of  the  upper  apertures  are  the  same,  and  lh(X  —  lid  +  (/i'  -  li)h,  for 
if  the  insides  of  the  tubes  were  moistened  all  the  gases  are  saturated 
with  water  vapour.  Moreover,  the  densities  of  all  the  gases,  under 
the  conditions  of  the  experiment,  differ  from  their  densities  under  stan- 
dard conditions  by  the  same  factor.  Hence  /j'cZ'q  =  hd^  +  (li  —  h)SQ.  Tn 
the  case  under  consideration,  d=l  and  8=  1'529.  To  determine  h  and 
h',  each  tube  is  connected  with  an  absorption  bulb  containing  potassium 
hydroxide  solution,  and  the  whole  of  the  gas  from  each  tube  is  passed 
into  the  potassium  hydroxide  solution  until  the  whole  of  the  carbonic 
anhydride  has  been  absorbed.  The  residual  gases  are  then  brought 
back  into  their  respective  tubes,  and  adjusted  to  atmospheric  pressure. 
The  points  at  which  the  mercury  stands  are  a  and  (3,  and  these  deter- 
mine h  and  h'.  The  results  obtainable  in  this  way  will  be  discussed 
in  a  later  paper,  C.  H.  B. 

Densities  of  Small  Quantities  of  Gases.  By  Th.  Schlcesing, 
junr.  {Compt.  rend.,  1898,  126,  476 — 479). — The  author  has  determined 
the  densities,  with  reference  to  air,  of  several  gases,  by  means  of  the 
apparatus  previously  described  (preceding  abstract),  working  with  5  to 
7  c.c.  of  gas  and  using  carbonic  anhydride  as  the  third  gas. 

Air.         Nitrogen.       Oxygen.        Argon.         Methane. 
Density  found  ...     1  0967         M05         1-376         0-559 

Real  density 1-000         0-967         M05         1-376         0558 

It  was  found  that  equilibrium  was  attained  in  from  4  to  6  minutes,  and 
with  a  longer  time  the  influence  of  diffusion  began  to  be  recognisable. 
When  the  density  is  taken  with  successive  fi-esh  quantities  of  gas, 
allowing  2,  4,  6,  8 minutes  for  the  establishment  of  equi- 
librium, the  density  obtained  at  fir^t  decreases  with  the  time  allowed, 
remains  constant  with  periods  of  4  to  6,  or  sometimes  8,  minutes,  and 
then  again  diminishes. 

With  hydrogen,  diffusion  is  so  rapid  that  good  results  cannot  be 
obtained.  The  tubes  used  varied  from  1-15  m.  to  1-65  m.  in  height  and 
from  16  mm.  to  2-7  mm.  in  diameter.  0,  H.  B. 
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Mixtures  of  Gases.  By  Anatole  Leduc  {Compt.  rend.,  1898, 
126,  218 — 220). — The  author  proposes  to  substitute  for  the  well-known 
law  of  partial  pressures,  which  is  not  in  absolute  agreement  with  the 
facts,  the  statement  that  tJie  volume  occupied  hy  a  mixture  of  gates  is 
equal  to  the  sum  of  the  volumes  occupied  hy  its  constituents  under  the 
particular  temperature  and  pressure.  In  a  mixture  of  gases,  each 
constituent  should  be  regarded  as  subject  to  the  total  pressure,  and  not 
simply  to  the  pressure,  it  would  itself  exert  if  it  were  alone  in  the 
vessel.  The  volumetric  composition  of  air  calculated  from  the  densities 
of  oxygen  and  atmospheric  nitrogen  agrees  with  the  actual  determina- 
tions, but  the  composition  calculated  from  the  law  of  partial  pressures 
is  distinctly  inaccurate.  Direct  experiments  show  that  when  carbonic 
anhydride  (2  vols.)  and  nitrous  oxide  (1  vol.)  are  mixed  there  is  no 
change  in  volume  or  pressure,  whilst  the  old  law  would  require  an 
increase  in  pressure  of  23  mm.  On  the  other  hand,  with  carbonic 
anhydride  and  sulphurous  anhydride,  under  similar  conditions,  there  is 
an  increase  in  pressure  of  125  mm.,  but  this  is  only  about  one-quarter 
of  the  increase  regarded  by  the  old  law.  The  difference  between  the 
density  of  argon  as  calculated  by  the  author  on  the  basis  of  his  law  of 
volumes,  19*80,  and  that  determined  by  Rayleigh  and  Ramsay,  19-94, 
is  probably  due  to  the  fact  that,  when  nitrogen  and  argon  are  mixed, 
there  is  an  increase  in  pressure  (or  volume).  C.  H.  B. 

Gteissler's  Densimeter.  By  M.  Lefebvbe  (Chem.  Centr.,  1897,  ii, 
402 — 403). — The  apparatus  consists  of  two  U-tubes  whose  shorter, 
graduated  limbs  are  joined  at  the  top ;  a  stop-cock  inserted  at  the 
junction  communicates  with  the  air,  and  the  bottom  of  each  U-tube  is 
provided  with  a  tap.  To  determine  the  specific  gravity  of  a  liquid,  the 
middle  cock  is  opened,  water  is  run  into  the  one  tube  (whose  gradua- 
tions read  from  below  upwards)  and  the  given  liquid  into  the  other 
(graduated  from  above  downwards)  until  the  liquid  surface  in  each 
tube  stands  at  zero.  The  middle  cock  is  then  closed  and  water  added 
to  the  tube  which  contains  water  until  the  surface  in  the  longer  tube 
reaches  a  certain  height.  From  the  difference  of  the  levels  of  the 
liquids  in  the  tubes,  the  specific  gravity  of  the  given  liquid  is  easily 
calculated.  E.  "W.  W. 

Determination  of  Dissociation  Constants  by  the  Increase  of 
Solubility.  By  Richard  Lowenhebz  {^eit.  physikal.  Chem.,  1898, 
26,  385 — 418). — The  solubility  of  an  acid  in  water  is  increased  by  the 
addition  of  small  quantities  of  a  base,  and  this  increase  being  dependent 
on  the  dissociation  of  both  base  and  acid,  may  serve  as  a  means  of 
determining  the  dissociation  of  the  acid  if  that  of  the  base  is  known, 
and  vice  versd  ;  the  necessary  equation  is  deduced  in  the  paper.  The 
availability  of  the  method  was  first  proved  by  the  determination  of  the 
dissociation  of  aniline  and  paratoluidine  by  their  addition  to  solutions 
of  cinnamic  and  paranitrobenzoic  acids.  The  value  obtained  by  means 
of  these  two  acids  agreed  satisfactorily  with  one  another  and  with 
those  of  Bredig  (Abstr.,  1894,  ii,  229),  whilst  the  close  agreement  of  the 
values  obtained  by  the  use  of  various  concentrations  indicated  the 
possible  accuracy  of  the  method.  It  is  available  for  bases  of  very 
varying  degrees  of  dissociation,  but  the  details  of  the  experimental 
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method  differ  according  to  the  solubility  of  the  compounds.  The 
dissociation-degrees  of  the  nitranilines  were  determined  with  the  aid 
of  paranitrobenzoic  and  parabromobenzoic  acids ;  the  values  4*2  x  10  "^^ 
and  5'3  x  10"^  were  obtained  for  metanitraniline,  and  I'l  x  10"^^  and 
l-3xl0"i2  for  paranitraniline.  In  the  case  of  the  ortho-base,  the 
increase  of  solubility  of  the  acids  employed  was  too  small,  and  hydro- 
chloric acid  was  therefore  used,  when  the  value  0'015  x  10"^^  was 
obtained.  The  influence  of  the  nitro-group  in  weakening  the  basic 
character  of  aniline  is  hence  weakest  in  the  meta-position,  a  result  in 
accord  with  its  influence  on  the  acidity  of  benzoic  acid.  The  dissocia- 
tion of  i/r-cumidine  was  also  determined  by  means  of  parabromobenzoic 
acid,  and  the  value  1-7x10"^  was  obtained;  the  constant  for  para- 
toluidine  is  2-05  x  10~i*^  so  that  the  further  entrance  of  methyl  groups 
has  but  little  effect  on  the  basicity.  L.  M.  J. 

Apparatus  for  Determining  the  Solubility  of  Substances 
in  Boiling  Liquids.  By  Heinrich  Gockel  {Chem.  Centr.,  1897,  ii, 
401—402;  from  Forsch.-Ber.  Zeftewsm.,  4,  173— 177).— The  solvent 
is  boiled  with  the  substance  to  be  dissolved  in  a  flask  which  is  fitted 
with  a  reflux  condenser  and  contains  a  small  filter-tube  in  which 
cotton-wool  is  placed  ;  during  the  boiling,  this  tube  serves  to  conduct 
a  current  of  air  whereby  the  liquid  is  stirred  and  also  prevented  from 
entering  the  filter.  A  portion  of  the  saturated  solution  may  be  with- 
drawn from  the  flask  for  examination,  by  forcing  the  liquid  through 
the  filter  into  a  second  flask  also  fitted  with  a  condenser,  deposition  of 
the  substance  in  transit  being  prevented  by  surrounding  the  con- 
necting tube  with  liquid  maintained  at  a  temperature  1"  or  2°  higher 
than  the  boiling  point  of  the  solvent. 

By  means  of  this  apparatus,  the  author  has  obtained  the  following 
data  for  the  solubility  of  caffeine  in  various  liquids  in  each  case  at  18° 
and  at  the  boiling  point  respectively.  One  part  of  caffeine  dissolves 
in  839  and  339  parts  of  ether;  in  109-8  and  18-9  of  benzene;  in  8-5 
and  6 "4  of  chloroform;  in  1123  and  142-4  of  carbon  tetrachloride. 
Theobromine  is  quite  insoluble  in  carbon  tetrachloride  or  anhydrous 
ether  at  18",  but  at  the  boiling  point  1  part  is  dissolved  in  4703  and 
3125  parts  of  these  liquids  respectively.  E.  W.  W. 

Combination  and  Substitution.  By  F.  Wald  {Zeit.  physikal. 
Chem.,  1898,  25,  525 — 535.) — A  continuation  of  the  author's  previous 
theoretical  papers  on  the  application  of  Gibbs'  phase  law  to  chemical 
processes  (this  vol.,  ii,  159.) 

Mass  Action  and  the  Phase  Law.  Function  of  the  Solvent 
in  Chemical  Reactions.  By  Basil  B.  Kuriloff  [Zeit.  physikal. 
Chem.,  1898,  25,  419—440). — The  partition  ratio  of  acetic  acid 
dissolved  in  water  and  benzene  is  apparently  not  constant,  being  a 
function  of  the  concentration,  but  if  the  dissociation  is  allowed  for 
and  the  partition  ratio  calculated  for  the  undissociated  molecules  only, 
a  constant  value  is  obtained.  Hence,  if  a  system  AB,  dissociable  into 
A  and  B  be  dissolved  in  liquid  (1)  and  c^,  Cg,  c^,  be  the  concentrations 
of  the  complex  and  component  groups,  K-^c-^  =  c^c^  where  K^  is  the 
velocity  constant  of  the  reaction ;  similai-ly,  in  a  second  solvent,  (2) 
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the  equation  K\c\  =  e'^c'^  obtains.  If  k^,  kp  k^  be  the  partition  ratios 
for  the  three  molecular  groups,  it  follows  that  Ar^  =k.^^K'JK^,  and  as  the 
partition  ratio  is  equal  to  the  ratio  of  the  solubilities  in  the  two 
solvents,  the  solubility  in  one  may  be  calculated  if  the  remaining 
constants  are  known.  The  author  has  tested  this  deduction  experi- 
mentally in  the  case  of  solutions  of  /3-naphthol  picrate  in  benzene  and 
in  water.  The  reaction  constant  for  the  equation  /3-naphthol  picrate 
^:l  yS-naphthol  +  picric  acid  was  found  to  be  4466  in  aqueous  solution 
at  29'5°  and  3607  at  12*5° ;  in  benzene  solution,  the  constant  is  18220 
and  the  solubility  was  found  to  be  00308  gram-molecules  per  litre. 
In  determining  the  partition  ratio  of  the  picric  acid,  the  dissociation  in 
water  was  allowed  for  and  the  value  39  obtained,  whilst  for  yS-naphthol 
the  ratio  was  about  67,  all  constants  being  found  for  29°.  It  hence 
follows  that  the  solubility  of  the  ^-naphthol  picrate  in  water  is  given 
by  the  expression  18220  x  0-0308/4466  x  39  x  67,  that  is,  0000047  mol. 
per  litre.  The  experimental  determination  of  the  solubility  of  the 
undissociated  picrate  is  difficult,  and  the  author  attempted  to  obtain  it 
from  (1)  the  changes  in  the  composition  of  the  solution  in  equilibrium 
with  y3-naphthol  picrate  by  the  addition  of  ^-naphthol  or  picric  acid, 
(2)  the  difference  in  the  solubility  of  y3-napbthol  by  the  addition  of  the 
picrate.  The  results  are,  however,  not  entirely  free  from  doubt,  and 
indicated  a  solubility  of  the  undissociated  compound  varying  from 
0-00007  to  0-00008.  The  29°  isotherms  for  the  aqueous  and  benzene 
solutions  are  given,  and  it  is  seen  that  if  these  be  taken  for  undis- 
sociated molecules  only,  the  curves  for  the  two  solutions  become  very 
similar  and  almost  identical  in  form.  L.  M.  J. 

Influence  of  the  Medium  on  the  Velocity  of  Reaction  in 
Gas'eous  Systems.  By  Ernst  Cohen  {Zeit.  jyhysikal.  Chem.,  1898, 
25,  483 — 496). — It  has  been  t^hown  by  Menschutkin  and  by  Carrara 
that  the  velocity  of  reaction  in  liquid  systems  is  profoundly  modified  by 
the  use  of  different  solvents  (Abstr.,  1894,  ii,  310),  and  the  effect 
varies  with  different  reactions,  the  velocity  of  reaction  of  triethylamine 
and  ethylic  iodide  being  greater  in  acetone  than  in  ethylic  or  methylic 
alcohol,  whilst  that  of  diethylic  sulphide  and  ethylic  iodide  is  far 
greater  in  the  alcoholic  than  in  the  acetone  solution.  The  author, 
therefore,  investigated  the  effect  of  indifferent  gases  on  a  gaseous 
reaction  velocity,  and  the  decomposition  of  arsenic  trihydride  was 
chosen  for  the  purpose,  the  author  having  previously  shown  that  the 
velocity  of  reaction  becomes  constant  in  this  case  as  soon  as  the  walls 
of  the  containing  vessel  are  completely  coated  with  arsenic  (Abstr., 
1896,  ii,  593).  The  apparatus  employed  was  essentially  identical  with 
that  employed  originally  by  van't  Hoff  and  Kooy,  and  the  velocity 
was  determined  for  arsenic  trihydride  alone,  and  for  mixtures  of  this 
gas  with  hydrogen  and  with  nitrogen,  but  neither  gas  had  any  effect 
on  the  velocity  of  reaction,  a  result  predicted  by  Nernst  [Theor.  Chem.), 
It  was  also  shown  that  the  velocity  of  the  reaction  is  very  greatly 
reduced  if  the  walls  of  the  vessel  are  thoroughly  cleaned  by  *  aqua 
regia,'  being  reduced  to  about  one-tenth  of  the  original  value. 

L.  M.  J. 
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Note. — It  may  be  noted  that  the  influence  of  an  admixed  gas  is  not 
at  all  comparable  with  that  of  a  solvent  in  liquid  systems,  as  in  Mens- 
chutkin's  and  Carrara's  experiment,  since  the  solvents  have  varying 
dissolving  and  ionising  effects  on  the  various  reacting  compounds,  and 
are  hence  not  indifferent  substances.  L.  M.  J. 

Speed  of  Reduction  of  Ferric  Alum  by  Sugar.  By  John  H. 
Long  {J.  Amer.  Chem.  Soc,  1897,  19,  683— 698).— In  a  mixture  of 
ferric  alum  and  sugar,  inversion  of  the  sugar  and  reduction  of  the 
iron  salt  take  place  rapidly  on  warming,  or  even  on  standing  in  bright 
sunlight  through  several  warm  days.  The  speed  of  the  reduction  was 
measured  by  the  determination  of  resistances  from  time  to  time,  the 
results  being  compared  with  the  resistanees  found  from  known  mixtures 
of  acid,  ferric  and  ferrous  salts,  and  ammonium  sulphate.  The  speed 
is  found  to  be  an  accelerated  one,  the  cause  of  the  acceleration  being 
the  sulphuric  acid  liberated  as  the  reduction  advances.  If  A  repre- 
sents the  ferric  salt  present  at  the  beginning  of  the  expex'iment,  and 
X  that  reduced  at  the  time  t,  and  B  is  the  amount  of  sugar,  the  speed 
is  given  by  the  equation  dx/dt  =  K{B  +  x){A  -x).  H.  C. 

Equilibrium  in  the  System,  Water,  Ether,  and  Ethylenic 
Cyanide.  By  Frans  A.  H  Schreinemakers.  {Zeit.  physikal.  Chem.y 
1898,  25,  543 — 567). — The  equilibrium  between  water  and  the  other 
components  had  been  previously  determined  (Abstr.,  1897,  ii,  483  ;  this 
vol.,  ii,  156)  and  a  few  points  on  the^equilibrium  curve  of  the  cyanide 
and  ether  were  first  obtained.  In  the  case  of  the  system  with  the 
three  components,  a  quintuple  point  exists  at  4 '5°,  where  ice,  solid 
ethylenic  cyanide,  and  two  liquid  phases  co-exist,  or,  representing 
liquids  in  which  water,  ether,  and  the  cyanide  respectively  pre- 
dominate, by  Ly},  Lc,  and  Lc,  the  equilibrium  at  this  quintuple  point 
is  that  of  ice  +  cyanide  +  Z^  +  L^.  With  rise  of  temperature,  the 
change,  ice  -f-  cyanide  -H  Le~^Li„  occurs,  and  at  the  point  four,  equilibrium 
fields  meet,  namely,  those  of  ice  -f-  cyanide  -I-  Lc ;  ice  -f-  cyanide  +  X^, ; 
ice +  Le  +  L^  and  cyanide -}- Ze -f- X^,  the  latter  existing  at  temperatures 
above  -  4*5°,  the  first  at  temperatures  below  —  4*5°.  The  further  changes 
of  these  equilibrium  systems  were  investigated,  and  it  was  found  that, 
in  the  case  of  the  field,  cyanide  +  Le  +  Lw,  a  new  quintuple  point  occurs 
at  the  temperature  1 — 2°,  where,  owing  to  the  liquefaction  of 
the  solid  cyanide,  the  equilibrium  is  that  of  the  system,  solid 
cyanide  +  Le  +  Lw  +  L^.  The  composition  of  each  of  the  three  liquid 
phases  was  determined;  Ze  =  7'5  mols.  water-l-87'5  mols.  ether +  4-8 
mols.  ethylenic  cyanide;  Z,„  =  95"l  mols.  water -1- 31  mols.  ether -H 
16  mols.  ethylenic  cyanide;  Zc  =  27*9  mols.  water+16'4  mols. 
ether  -l-55'6  mols.  ethylenic  cyanide.  On  heating,  the  change 
N+  Le  +  Ly}->Lc  occurs;  four  equilibrium  fields  occur,  and  these  were 
further  investigated.  To  trace  the  further  equilibrium  of  the  three 
liquid  phases,  various  mixtures  were  prepared  and  heated,  and  it  was 
found  that  at  56-5  the  phases  Z^  and  Lc  become  identical,  and  two  liquid 
phases  hence  result.  A  number  of  diagrams  of  the  isothermals  at 
various  temperatures  are  given,  and  are  necessary  for  the  discussion 
of  the  experimental  results.  L.  M.  J. 
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Decomposition  of  Triglycerides  with  Dilute  Acids.  By 
Adolf  C.  Geitel  {J.  jrr.  Chem.,  1898, 67, 113—131.  Compare  Abstr., 
1897,  i,  546). — The  velocities  of  hydrolysis  of  mono-,  di-,  and  tri-acetin 
with  dilute  hydrochloric  acid  have  been  determined,  and  are  found  to 
be  in  the  proportions  1:2:3.  Mathematical  equations  are  given 
which  hold  good,  not  only  for  the  decomposition  of  the  triglycerides, 
bat  also  in  general  for  all  bimolecular  reactions,  with  measurable 
velocity,  leading  to  the  formation  or  decomposition  of  tri-derivatives. 

The  paper  is  principally  a  theoretical  one  of  a  physico-chemical 
nature.  A.  W.  C. 

Dependence  on  Temperature  of  the  Number  of  Crystallis€i- 
tion  Nuclei  which  form  in  Supercooled  Liquids.  By  Gustav 
Tahmakn  {Zeit.  phystkal.  Chem.,  1898,  26,  441— 479).— If  a  melted 
solid  is  strongly  supercooled,  and  then  kept  at  a  higher  temperature 
below  its  melting  point,  crystallisation  proceeds  from  a  number  of 
nuclei,  and  the  author  endeavoured  to  determine  the  effect  of  the 
supercooling  and  the  time  of  exposure  on  the  number  of  nuclei.  For 
the  quantative  experiments,  betol  and  piperine  were  chiefly  employed, 
but  experiments  were  also  performed  with  allylthiocarbamide,  chloral- 
urethane,  cinchonidine,  dulcitol,  mannitol,  narcotine,  rf-camphoric  acid, 
resorcinol,  santonin,  and  vanillin.  The  number  of  crystallisation  points 
is  very  small  in  proportion  to  the  number  of  molecules  present,  not 
exceeding  1000  per  minute  per  cubic  mm.,  and  increases  with  increased 
su{)ercooling  until  it  attains  a  maximum,  then  decreases.  The  tem- 
perature of  this  maximum  always  occurs  in  the  temperature  interval  in 
which  the  velocity  of  crystallisation  decreases  with  fall  of  temperature, 
and  is  only  very  slightly  altered  by  the  presence  of  foreign  substances, 
Although  the  actual  number  of  the  points  of  crystallisation  may  be 
greatly  changed,  in  either  direction,  by  the  presence  of  small  quantities 
of  either  soluble  or  insoluble  compounds.  Various  modifications  of 
crystalline  aggregates  may  occur,  each  having  its  own  maximum,  that 
of  the  more  stable  modification  being  usually  lower  than  that  of  the 
less  stable  form,  and  the  addition  of  a  foreign  substance  frequently 
causes  the  disappearance  of  one  form  and  increase  of  the  other. 
About  150  compounds  were  also  qualitatively  examined,  and  it  was 
found  that  about  one-third  of  these  could  by  very  speedy  supercooling 
be  obtained  as  glassy  masses,  and  the  author  considers  it  probable  that 
all  compounds  could  be  so  obtained  by  sufficiently  rapid  cooling. 

L.  M.  J. 

Velocity  of  Crystallisation.  By  Fhiedrich  "W.  KUster  (Zeit. 
j)hy8ikal.  C/ieoi.,  1898,  25,  480— 482).— The  explanation  of  the 
crystallisation  of  overcooled  liquids  offered  by  Tammann  (Abstr., 
1897,  ii,  444)  indicates  constancy  of  the  velocity  of  solidification,  and 
although  this  obtains  if  the  overcooling  is  sufficiently  great,  yet  it  is 
at  first  approximately  proportional  to  the  overcooling,  and  the  author 
therefore  offers  an  explanation  more  in  accord  with  experimental 
facts.  L.  M.  J. 

Convenient  Gas  Generator.  By  Theodore  "W.  Richards  {A77ier. 
€hem.  J.,  1898,  20,  189— 195).— The  principle  adopted  by  the  author 
is  to  remove  the  exhausted  solution  from  the  lower  part  of  the  gene- 
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rator  by  taking  advantage  of  its  increased  density,  and  to  supply 
fresh  liquid  by  means  of  a  tube  or  perforations  situated  in  the  upper 
part  of  the  generator.  Several  modifications  of  the  apparatus  are 
described,  the  advantages  claimed  being  that  the  fresh  material  is 
kept  uncontaminated  with  that  which  has  been  exhausted,  and  that 
variations  of  pressure  are  minimised.  A  similar  device  is  made  use 
of  for  rapidly  dissolving  crystals;  the  "dissolver"  in  which  the 
crystals  are  placed  consists  of  a  cylindrical  funnel,  the  sides  of  which 
are  perforated  ^at  the  top ;  it  is  completely  immersed  in  the  solvent, 
contained  in  a  deep,  narrow  cylinder,  and  in  the  bottom  of  the  latter 
the  heavy  liquid  formed  by  the  dissolved  salt  collects. 

W.  A.  D. 
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Composition  of  Air  in  Various  Places :  Densities  of  Gases. 
By  Anatole  Leduc  {Compt.  rend.,  1898, 126,  413 — 416). — The  author 
has  determined  the  composition  of  air  from  various  localities  by  his 
method  of  weighing  the  air  and  calculating  the  proportions  of  oxygen 
and  nitrogen  from  their  densities.  The  percentage  of  oxygen  by  weight 
was  as  follows  : — Paris  23'20  ;  Nice,  Nimes,  Algiers,  in  summer,  23'23  ; 
near  Dieppe,  July,  23 '16,  April,  2 3 '07;  Belgian  frontier,  summer, 
23-17,  winter,  23-09;  Alps  (2060  metres),  violent  descending  wind  in 
October,  2.3-05,  ascending  breeze  on  following  day,  23-23  ;  Pay  de 
Dome,  November,  calm,  23-17,  November,  with  strong  south-west 
wind,  23-23, 

The  author  considers  that  the  air  of  London  is  somewhat  less  rich 
in  oxygen  than  the  air  of  Paris,  and  that  this  explains  the  fact  that 
Lord  Rayleigh's  densities  of  gases  as  compared  with  air  are  always 
somewhat  higher  than  his,  whereas  when  oxygen  is  taken  as  the  unit, 
both  sets  of  results  agree.  On  this  assumption,  London  air  contains 
23-1  per  cent,  by  weight  of  oxygen. 

Density,  air=l  Density,  oxygen  =  1. 

A  * 

Rayleigh.        Leduc.  Rayleigh.        Leduc. 

Oxygen 1-10535  1-10523  1  1 

Atmospheric  nitrogen 0-97209  0-97203  0-87944  0-87948 

Chemical  nitrogen  0-96737  096717  0-87507  0-87508 

Carbonic  oxide    0-96716  0-96702  0-87498  087495 

Carbonic  anhydride     1-52909  1-52874  1-3833  1-3832 

Lord  Rayleigh's  number  for  carbonic  anhydride  was  corrected  for 
compressibility,  the  determinations  having  been  made  at  a  pressure 
above  normal,  and  his  value  for  chemical  nitrogen  was  recalculated, 
leaving  out  the  results  obtained  with  nitrogen  prepared  by  decomposing 
nitogen  peroxide.  C,  H.  B. 
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Hypertitanates  and  Hyperborates.  By  Petb  G.  Melikoff 
and  L.  Pissabjewsky  {Ber.,  1898, 31,  678—680). — Sodium  hyperborate, 
NaBOg  +  4Hj20,  is  readily  obtained  when  a  saturated  solution  of  borax 
containing  an  equivalent  quantity  of  sodium  hydroxide  is  treated 
with  an  excess  of  hydrogen  peroxide  (double  the  amount  calculated  for 
NaBOg) ;  after  some  time,  large,  transparent  crystals  of  the  salt 
separate.  It  is  stable  at  the  ordinary  temperature,  and  dissolves  in 
water  without  undergoing  decomposition,  but  its  aqueous  solution,  on 
warming,  evolves  oxygen.  100  grams  of  wat«r  dissolve  117  grams 
of  the  salt. 

When  a  solution  of  borax  and  alkali  is  treated  with  half  the  amount 
of  hydrogen  peroxide  mentioned  above,  kept  at  40°,  then  cooled  and 
treated  with  alcohol  previously  cooled  to  -  10°,  a  white,  crystalline, 
unstable  compound  is  obtained  ;  it  is  readily  soluble  in  water,  but 
undergoes  decomposition  evolving  oxygen  and  yielding  crystals  of  the 
hyperborate,  NaBO,  +  iH^O. 

Potaatium  peroxuU  hi/j)ertitanaU,  K202,TiO^,K20^  + lOHoO,  is  ob- 
tained whep  well-cooled  hydrogen  peroxide  and  the  requisite  quantity 
of  potassium  hydroxide  are  added  to  pertitanic  anhydride.  On  the 
addition  of  well-cooled  alcohol,  minute  crystals  are  obtained,  which 
may  be  washed  with  cooled  alcohol  and  ether,  and  pressed  on  a  cold 
porous  plate.  They  are  stable  at  0°,  but  deliquesce  at  ordinary 
temperatures  and  give  up  oxygen. 

Sodium  peroxide  hypertitanate,  {JfeLfi,^^,T\j^^^^^\OHj^,  crystallises 
in  small,  colourless  prisms ;  it  does  not  liberate  iodine  from  potassium 
iodide.  When  dissolved  in  water,  it  evolves  oxygen,  and  when  placed 
over  sulphuric  acid  it  loses  both  water  and  oxygen.  J.  J.  8. 

Reduction,  Electrolysis,  and  Photolysis  of  Carbonic  Anhy- 
dride. By  A.  Bacu  {ConipL  rend.,  1898,  126,  479— 481).— Lieben 
has  shown  that  when  carbonic  anhydride  is  reduced  by  sodium  amalgam 
in  an  alkaline  solution,  formic  acid  is  the  sole  product.  The  author 
finds  that  when  carbonic  anhydride  in  aqueous  solution  is  reduced  by 
means  of  hydrogen  occluded  in  palladium,  some  formaldehyde  is  also 
produced.  In  the  electrolysis  of  carbonic  acid,  the  chemical  changes 
are  represented  by  the  equation  3H2C03  =  2C03  +  2H20-fCH20  = 
2H2C03  +  02-f-CH.20,  and  the  author  has  shown  (Abstr.,  1893,  483) 
that,  under  the  inBuence  of  sunlight,  the  acid  decomposes  thus, 
3H2C03  =  2H2CO^  +  CH20  =  2H2C03  +  02-f-CH20.  Assuming  that  in 
the  electrolysis  the  acid  is  reduced  by  the  liberated  hydrogen,  the 
decompositions  by  electrolysis  and  photolysis  are  identical,  for  it 
is  obvious  that  the  group  CO3  +  HoO  is  equivalent  to  the  percarbonic 
acid  H2CO4,  but  it  remains  uncertain  whether  the  solar  radiations 
merely  act  in  the  same  way  as  electricity  or  are  transformed  into 
electricity.  C.  H.  B. 

Conditions  of  Formation  of  Carbides  of  the  Alkali  and 
Alkaline-Earth  Metals  and  of  Magnesium.  By  Henri 
MoissAK  {Compt.  rend.,  1898,  126,  302— 308).— Potassium  and 
sodium  carbides  are  obtained  in  very  small  quantities  only  by  the 
action  of  the  electric  arc  on  mixtures  of  the  respective  metals  and 
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their  carbonates,  even  when  the  intensity  of  the  arc  is  low.  Both 
carbides  are,  in  fact,  dissociated  at  a  temperature  considerably  lower 
than  that  of  the  arc.  Lithium  carbide  is  more  stable,  but  yet  is 
decomposed  somewhat  readily ;  calcium  carbide  can  be  completely 
decomposed,  even  in  presence  of  excess  of  carbon,  by  an  arc  from  a 
current  of  1200  amp6res  and  60  volts  without  volatilising  the  carbon  3 
magnesium  carbide  is  decomposed  by  the  arc  from  a  current  of 
600  amperes  and  60  volts,  and,  like  the  carbides  of  sodium  and 
potassium,  cannot  be  prepared  in  the  electric  furnace. 

Potassium  is  slowly  attacked  by  acetylene  at  the  ordinary  tempera- 
tui'e  and  pressure,  the  action  in  time  being  complete ;  hydrogen  is 
liberated,  and  the  compound  C2HK  is  formed.  Sodium  behaves 
similarly,  but  the  action  of  acetylene  gas  at  the  ordinary  temperature 
and  pressure  is  extremely  slow.  With  liquid  acetylene  at  the  ordinary 
temperature,  the  action  is  much  more  rapid,  and,  after  many  days, 
is  complete.  The  compressed  gas  behaves  similarly,  and  the  rate  of 
action  seems  to  be  a  function  of  the  pressure.  Under  ordinary 
pressure,  the  action  of  the  gas  on  the  metal  is  very  distinct  at  50°,^and 
at  70°  small  fragments  of  sodium  are  completely  converted  into  the 
compound  C2HNa  after  about  15  days. 

The  compounds  C2HK  and  C2HNa  are  white  solids,  which  are 
readily  decomposed  by  water,  with  liberation  of  acetylene.  When 
heated,  they  give  off  acetylene,  and  are  converted  into  the  carbides, 
C2K2  and  CjNag,  which  decompose  into  carbon  and  hydrogen  if  heated 
to  redness  in  a  vacuum.  C.  H.  B. 

Decomposition  of  Strontium  Thiosulphate  and  Sulphite  by 
Heat,  and  Production  of  Phosphorescent  Strontium  Sulphide. 
By  Jose  R.  Mourelo  {Cotnpt.  rend.,  1898,  126,  420— 423).— Strontium 
thiosulphate  begins  to  decompose  at  a  red  heat,  and  if  kept  at  bright 
redness  for  3  hours  it  is  completely  converted  into  sulphate,  which 
is  very  slightly  phosphorescent.  At  a  somewhat  lower  temperature, 
decomposition  takes  place  in  accordance  with  the  equation  4SrS203  = 
SrS  +  S4  +  SSrSO^,  and  the  product  contains  strontium  sulphide, 
15'02  ;  sulphur,  16'12;  strontium  sulphate,  68'45  per  cent.  It  shows 
a  yellowish-green  phosphorescence  which  has  its  maximum  intensity 
when  the  product  has  the  composition  indicated.  Strontium  sulphite 
behaves  similarly,  and  yields  a  mixture  of  sulphide  and  sulphate, 
which  shows  a  maximum  intensity  of  phosphoreocence  when  it  has 
the  composition,  sulphide  14*05,  sulphate  85-94  per  cent. 

In  these  cases,  the  phosphorescent  material  is  mixed  with  a  large 
proportion  of  a  non-phosphorescent  compound,  and  possibly  the  latter 
has  the  same  function  as  the  inert  substances  in  the  cases  investigated 
by  Lecoq  de  Boisbaudran  (Abstr.,  1890,  435).  The  intensity  of  the 
phosphorescence  of  the  strontium  sulphide  mixtures  is  not  materially 
affected  by  the  addition  of  a  considerable  proportion  of  sodium 
chloride. 

The  products  from  both  the  sulphite  and  the  thiosulphate  alter  some- 
what rapidly  when  exposed  to  air  owing  to  the  oxidation  of  the  finely 
divided  strontium  sulphide.  C.  H.  B. 
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Atomic  Weight  of  Zinc.  By  Harmon  N.  Morse  and  H.  B. 
Arbuckle  {Amer.  Chem.  J.,  1898,  20,  195— 202).— In  view  of  the 
observation  of  Richards  and  Kogers  (Abstr.,  1894,  ii,  45),  that  zinc 
oxide  prepared  by  igniting  the  nitrate  always  retains  nitrogen  and 
oxygen,  even  when  strongly  heated,  the  authors  have  repeated  the 
experiments  of  Morse  and  Burton  (Abstr.,  1888,  1247)  on  the  atomic 
weight  of  zinc,  taking  into  account  the  weight  of  both  oxygen  and 
nitrogen  which  remains  occluded.  This  was  estimated  by  measuring 
the  gas  evolved  on  dissolving  the  zinc  oxide  formed  in  each  experiment 
in  dilute  sulphuric  acid  from  which  all  gases  had  been  removed  by 
exposure  for  several  days  in  a  vacuum.  The  oxygen  was  determined 
by  explosion  with  hydrogen  ;  the  gas  remaining  was  found  to  contain 
free  nitrogen  only. 

None  of  the  nitrogen  appears  to  be  retained  by  the  zinc  oxide  as 
nitride,  and  the  occlusion  of  gases  appears  to  be  solely  due  to  physical 
causes ;  the  authors  cannot  con6rm  the  statement  of  Richarda  and 
Rogers,  that»  on  heating,  the  imprisoned  oxygen  escapes  more  readily 
than  the  nitrogen. 

The  average  of  eight  experiments,  ranging  from  65437  to  65489 
gives  65*457  as  the  corrected  value  for  the  atomic  weight  of  zinc,  that 
of  oxygen  being  taken  as  16.  W.  A.  D. 

Colour  of  Amorphous  Mercurous  Iodide.  By  Maurice 
Francois  (/.  Pharm.,  1897,  [vi],  6,  529 — 533). — Mercurous  iodide 
quite  free  from  mercuric  iodide  and  also  from  metallic  mercury  may 
readily  be  obtained  by  the  following  method  : — 125  grams  of  mercurous 
nitrate  is  dissolved  in  2  litres  of  water  to  which  20  c.c.  of  nitric  acid 
has  been  added.  A  solution  of  50  grams  of  potassium  iodide  in  100 
c.c.  of  distilled  water  is  run  in  drop  by  drop  with  constant  stirring  ; 
the  mixture  is  then  shaken  for  some  15  minutes,  and  the  precipitate, 
which  at  first  has  a  greenish-yellow  appearance,  changes  to  clear  yellow. 
The  precipitate  is  left  in  contact  with  the  mother  liquor  for  24  hours 
in  the  dark,  is  then  washed  some  1 2  times  by  decantation  in  the  dark, 
2  litres  of  water  being  used  for  each  washing,  and  is  finally  transferred 
to  a  filter  paper  and  dried  at  50^^.  As  thus  obtained,  mercurous  iodide 
is  of  a  pure  yellow  colour  with  no  shade  of  green.  The  ordinary  green 
iodide  consists  of  a  mixture  of  mercurous  iodide  with  metallic  mercury. 

J.  J.  S. 

Action  of  Hydrogen  Arsenide  on  Mercuric  Chloride.  By 
Alfred  Partheil  and  E.  Amort  {Ber.,  1898,  31,  594— 595).— This 
reaction,  in  aqueous  or  alcoholic  solution,  is  known  to  give  rise  to  the 
formation  of  the  yellow  compound  AsH(HgCl)2  and  the  brown 
A8(HgCl)3  in  succession;  attempts  to  prepare  the  compound  AsHj'HgCl 
have  been  unsuccessful,  but  by  continuing  to  pass  hydrogen  arsenide 
into  the  alcoholic  solution,  a  black  precipitate  of  the  composition 
AsoHgg  was  obtained.  C.  F.  B. 

Constitution  of  Inorganic  Compounds.  XII.  Anhydro- 
oxycobaltammine  and  Oxycobaltammine  Salts.  By  Alfred 
Werner  and  Alb.  Mylius  {Zeit.  anorg.  Chem.,  1898,  16,  245 — 267), 
— Anhydroxycohaltammine  salts. — The  nitrate,  Co202(NH3)jq(N03)5,  is 
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obtained  as  follows  : — 50  grams  of  cobalt  carbonate,  dissolved  in  the 
necessary  quantity  of  dilute  nitric  acid,  is  mixed  with  200  grams  of 
ammonium  nitrate,  and  filtered,  mixed  with  600  c.c.  of  ammonia  (20  per 
cent.)  and  treated  with  a  current  of  air  for  36  to  48  hours  until  the 
solution  no  longer  smells  strongly  of  ammonia.  The  black  solution, 
which  contains  ci-ystals  of  Fremy's  oxycobaltammine  nitrate,  is  evapo- 
rated to  a  magma  in  a  current  of  air,  mixed  with  nitric  acid,  and  the 
salt  separated  by  filtration,  and  washed  with  cold  dilute  nitric  acid 
until  the  filtrate  is  colourless.  The  anhydroxycobaltammine  nitrate  is 
completely  insoluble  in  dilute  nitric  acid,  whereas  it  is  quickly  decom- 
posed by  pure  water.  It  crystallises  from  hot  dilute  nitric  acid  (20  c.c. 
acid  to  1000  c.c.  water)  in  black,  lustrous  needles.  The  chloride,  with 
IHgO,  obtained  by  triturating  the  nitrate  two  or  three  times  with  cold 
concentrated  hydrochloric  acid,  crystallises  from  hot  dilute  hydro- 
chloric acid  in  long,  green  needles. 

Anhydroxycobaltammine  nitrate,  when  treated  with  ammonia,  yields 
a  brownish-red  solution,  from  which  hexamminecobalt  nitrate  separates 
on  cooling ;  the  filtrate,  when  treated  in  the  cold  with  concentrated 
hydrochloric  acid,  at  first  yields  a  brownish-red  precipitate  of  chloro- 
pentamminecobalt  chloride,  and  the  filtrate  from  this,  after  about 
3  hours,  deposits  a  small  quantity  of  a  black,  insoluble  chloride 
which  has  not  been  further  examined. 

Anhydroxycobaltammine  nitrate,  when  triturated  with  a  cold  solution 
of  potassium  cyanide,  yields  a  cyanide  of  the  composition  CogNj^CgHgiOg, 
with  evolution  of  ammonia  and  hydrogen  cyanide.  This  cyanide  is 
easily  soluble  in  excess  of  potassium  cyanide,  and  cannot  be  isolated 
from  such  a  solution ;  it  is  necessary,  therefore,  to  take  care  that  only 
just  sufficient  potassium  cyanide  is  used  in  preparing  it.  The  product  is 
cautiously  washed  with  water,  very  dilute  sulphuric  acid,  and  ammonia 
until  the  filtrate  is  colourless,  then  dissolved  in  a  concentrated  solution 
of  potassium  thiocyanate,  and  precipitated  with  absolute  alcohol.  It 
is  a  cherry-red  powder,  and  when  warmed  with  silver  nitrate  solution, 
yields  hexamminecobalt  nitrate  and  cobalt  silver  cyanide. 

When  anhydroxycobaltammine  nitrate  is  dissolved  in  an  excess  of 
sulphurous  acid,  a  red  solution  is  obtained,  and  this,  when  evaporated 
in  a  vacuum,  yields  red  crystals  of  aquopentamminecobalt  nitrate.  If 
heated  with  concentrated  hydrochloric  acid,  48  per  cent,  of  the  anhydr- 
oxycobaltammine nitrate  is  converted  into  chloropentamminecobalt 
chloride  and  52  per  cent,  into  cobalt  sulphate  (after  treating  the  filtrate 
from  the  chloride  with  sulphuric  acid).  When  heated  with  nitric  acid, 
aquopentamminecobalt  nitrate  is  obtained. 

Oxycobaltammine  Salts. — When  oxycobaltammine  nitrate  is  dissolved 
in  an  excess  of  sulphurous  acid,  a  red  solution  is  obtained,  which,  if 
heated  with  concentrated  hydrochloric  acid,  yields  only  a  small  quan- 
tity of  chloropentamminecobalt  chloride,  about  5  per  cent,  of  the 
nitrate  being  converted  into  this  compound.  The  filtrate  from  the 
chloropentamminecobalt  chloride,  after  evaporation  and  treatment 
with  sulphuric  acid,  yields  cobalt  sulphate  corresponding  with  about 
93  per  cent,  of  the  oxycobaltammine  nitrate.  This  reaction  with 
sulphurous  acid,  therefore,  provides  an  easy  means  of  distinction 
between  anhydroxycobaltammine  salts  and  oxycobaltammine  salts. 
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The  author  was  unable  to  obtain  roseocobaltpentammine  chloride, 
as  described  by  Vortmann,  by  heating  oxycobaltammine  nitrate  at 
110°.  Oxycobaltammine  nitrate  is  prepared  as  follows.  Cobalt  nitrate 
(200  grams)  is  dissolved  in  water  (250  grams),  the  boiling  solution 
poured  into  ammonia  (850  grams,  sp.  gr.  =  0*927),  and  the  mixture 
heated  for  about  5  minutes;  when  cold,  the  mixture  is  filtered  and  treated 
with  a  slow  current  of  air  as  long  as  a  thick,  crystalline  precipitate  is 
formed.  The  crystals  of  the  oxycobaltammine  nitrate  are  collected, 
washed  with  concentrated  ammonia  and  alcohol,  and  dried  by  pressing 
between  filter  paper.  After  heating  at  1 10°  until  the  weight  is  constant, 
the  product  is  treated  with  a  small  quantity  of  water,  and  the  brown 
filtrate  mixed  with  concentrated  hydrochloric  acid;  after  a  time,  a 
brown  precipitate  is  obtained,  consisting  of  a  mixture  of  melanocobalt 
chloride,  hexamminecobalt  [chloride,  and  aquopontamminecobalt 
chloride.  [The  melanocobalt  chloride,  which  is  formed  in  small  quanti- 
ties only,  remains  undis.solved  when  the  mixture  is  treated  with  water. 
The  solution  containing  the  other  two  salts  is  boiled  with  hydrochloric 
acid,  when  the  chloropentammine  chloride  is  precipitated  from  the  hot 
solution,  and  the  hexammine  chloride  separates  on  cooling.  This 
operation  must  be  repeated  several  times  in  order  to  effect  a  complete 
separation.  When  the  brown  arjueous  solution  obtained  from  the  pro- 
duct from  the  oxycobaltanunine  nitrate,  after  heating  at  110°,  is  treated 
with  nitric  instead  of  with  hydrochloric  acid,  hexamminecobalt  nitrate 
is  obtained,  and  on  adding  hydrochloric  acid  to  the  filtrate  from  this 
Bait;  chloropentamminecobalt  chloride  is  precipitated.  E.  C.  R. 

Sodium  Sulphochromite  [Thiochromite].  By  R.  Schneider 
{J.pr.  chem.,  1898,  57,  208).— The  author  (this  vol.,  ii,  229)  omitted 
to  mention  Griiger's  prior  preparation  of  sodium  thiochromite  (Wien. 
Acad.,  1881,  83,  749);  the  salt,  however,  was  described  in  the  red, 
amorphous  condition,  and  not  in  the  crystalline  form. 

A.  W.  C. 

Atomic  Weight  of  Tungsten.  By  Willett  L.  Hardin  {J.  Amer. 
Chem.  iSoc,  1897,  19,  657 — 676). — The  author  discusses  the  results 
obtained  by  others  for  the  atomic  weight  of  tungsten,  and  emphasises 
their  lack  of  concordance ;  it  is  pointed  out  that  even  amongst  the 
results  obtained  by  the  same  experimenter  serious  deviations  exist. 
The  method  usually  adopted  has  been  to  reduce  the  trioxide  to  the 
metal,  and  subsequently  to  reoxidise  this  by  ignition  ;  the  author  now 
describes  over  60  determinations  by  the  same  method.  The  tungsten 
trioxide  employed  was  prepared  by  strongly  igniting  ammonium  tung- 
state  obtained  from  wolframite  from  Zinnw'ald,  Bohemia,  which  had 
been  carefully  purified  and  freed  from  molybdenum  ;  the  reduction 
was  effected  at  a  very  high  temperature  by  means  of  purified  hydrogen. 
The  maximum  deviation  of  the  first  four  results  by  reduction  in  a  hard 
glass  tube  was  0*35,  whilst  the  mean  value  of  the  atomic  weight  was 
184'10  (0  =  16) ;  in  a  porcelain  tube  the  maximum  difference  was  0"28, 
and  the  atomic  weight  183  "84.  On  reoxidising,  much  higher  results 
were  obtained  ;  the  mean  of  six  results  gave  184'77  for  the  atomic 
weight,  with  a  deviation  of  0  85.     The  oxide  obtained  in  these  experi- 
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ments  was  then  reduced,  a  maximum  deviation  of  1  '03  being  found  in 
eight  experiments,  which  gave  a  mean  of  184*40  for  the  atomic  weight ; 
on  reoxidation,  a  variation  of  0-64  was  found  in  three  experiments. 

In  the  later  experiments,  the  hydrogen  used  in  the  reduction  was 
carefully  freed  from  air,  and  the  metal  allowed  to  cool  in  a  vacuum  ; 
a  variation  of  0'7  was,  however,  found  in  seven  results,  which  gave 
a  mean  value  of  18401  for  the  atomic  weight ;  and  the  values  ob- 
tained by  weighing  the  water  formed  in  the  reduction  were  equally 
discordant.  Eight  reductions  of  the  trioxide  obtained  from  New  Zea* 
land  scheelite  gave  a  mean  of  183*74,  with  a  maximum  deviation  of 
0*20  ;  on  oxidation,  the  results  varied  by  0*45,  and  gave  a  mean  of 
183*94.  Material  obtained  from  Connecticut  wolframite  gave  means 
of  183*64  and  184*18  in  thi'ee  experiments  by  reduction  and  oxidation 
respectively  ;  that  obtained  from  Colorado  hiibnerite  and  Bohemian 
scheelite  gave  as  the  mean  of  two  experiments  with  each,  by  reduction 
and  oxidation,  183*92,  183*99,  183*76,  and  184*12. 

From  the  author's  investigations  it  appears  that  tungsten  attacks 
the  vessels,  either  porcelain  or  platinum,  in  which  the  determinations 
are  made,  that  tungsten  trioxide  is  either  slightly  volatile  or  is  mecha- 
nically carried  off  by  the  hydrogen  during  reduction  ;  and  that  it 
contains  appreciable  quantities  of  nitrogen  and,  probably,  hydrogen. 
Hence,  taking  into  account  also  the  varying  nature  of  his  results,  the 
author  concludes  that  the  method  employed  must  be  considered 
unsatisfactory.  W.  A.  D. 

The  Salts  of  Pertungstic  Acid  and  Permolybdic  Acid.  By 
Pete  G.  Melikoff  and  L.  Pissarjewsky  {Ber.,  1898,31,  632—636).— 
The  salts  described  were  obtained  by  adding  cooled  hydrogen  peroxide 
and  aqueous  soda  or  potash  to  a  cooled  solution  of  a  pertungstate  or 
permolybdate,  precipitating  with  alcohol  at  -  12°,  and  drying  the  re- 
sulting salt  in  the  air.  When  sodium  pertungstate  (1  mol.)  is  treated 
with  soda  (3  mols.)  and  excess  of  hydrogen  peroxide,  a  yellow  salt  is 
obtained  of  the  composition  Na.202,WOj^,H202  +  (Na202)2W04-f  7H2O. 
On  prolonged  exposure  to  the  air,  it  loses  oxygen  and  water,  and  at 
the  same  time  becomes  white.  Water  produces  a  vigorous  evolution 
of  oxygen,  and  the  solution  formed  contains  hydrogen  peroxide. 
When  only  half  the  amount  of  soda  is  taken  and  a  large  excess  of 
hydrogen  peroxide  employed,  an  unstable  salt,  Na202,W04,Ho02,  is 
obtained,  which  explodes  feebly  when  heated.  The  salt  produced  by 
the  action  of  potash  and  hydrogen  peroxide  on  potassium  pertungstate 
has  the  formula  KgO^jWO^jHgO,  and  explodes  when  rubbed  or  heated 
to  80°. 

Potassium  permolybdate  reacts  with  potash  and  hydrogen  peroxide 
to  form  a  salt  of  the  composition  KgOgjMoO^jHgOg,  which  is  a  brick- 
red  mass,  and  explodes  spontaneously  when  preserved  in  quantity ; 
it  loses  oxygen  and  becomes  paler  when  exposed  to  the  air,  and  evolves 
oxygen  when  treated  with  water.  The  sodium  salt  is  precipitated  as 
a  yellow  oil,  which  decomposes  even  at  -  10°,  and  has  not  been 
analysed. 

It  appears  from  the  foregoing  that  salts  of  this  kind  are  less  stable 
as  the  atomic  weight  of  the  metal  from  which  they  are  produced  de- 
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creases,  the  salts  of  permolybdic  acid  being  less  stable  than  those  of 
pertungstic  acid,  and  these  again  less  stable  than  those  of  peruranic 
acid.  A.  H. 

Action  of  Iodine  on  Solutions  of  Stannous  Chloride.  By 
Stewart  W.  Young  and  Maxwell  Adams  {J.  Amer.  CJiem.  Soc,  1897, 
19,  515 — 525). — On  adding  a  concentrated  solution  of  stannous 
chloride  (2  mols.)  containing  hydrochloric  acid  to  iodine  (2  mols.),  the 
latter  dissolves,  and  orange-coloured  crystals  separate,  which  consist 
principally  of  stannic  iodide;  tbey  contain,  however,  about  125 
per  cent,  of  chlorine,  which  is  completely  removed  on  recrystallisation 
from  acetic  acid  or  carbon  bisulphide.  If  an  excess  of  stannous 
chloride  is  employed,  and  the  mixture  heated  with  just  sufficient  water 
to  dissolve  the  crystals  that  first  separate,  orange-red  needles  are 
obtained,  which  consist  of  stannous  iodide  contaminated  by  stannous 
chloride.  The  change  is,  however,  not  represented  quantitatively  by 
the  equation  2SnCl2  +  lo  ~  Snij  +  SnCl^  ;  when  the  proportions  are 
those  required  by  this  equation,  crystals  separate  which  contain  about 
5  per  cent,  of  stannous  chloride  ;  the  latter  is  present  in  a  still  greater 
proportion  when  a  larger  excess  of  stannous  chloride  is  employed.  In 
such  cases,  red  crystals  first  separate,  but  on  standing,  light-yellow 
patches  of  needles  are  also  formed,  the  composition  of  which  varies  ; 
they  appear  to  eontain  an  amount  of  stannous  chloride  roughly  pro- 
portional to  the  excess  of  the  chloride  employed  in  their  preparation,  and 
are  probably  isomorphous  mixtures  of  stannous  iodide  and  chloride.  The 
amount  of  the  latter  varies  from  34  to  43  per  cent ;  and  the  authors 
consider  that  the  stannous  chloriodide,  SnlCl,  described  by  Henry 
{Phil.  Trans.,  1843,  363),  is  not  a  definite  compound,  but  an  accidental 
mixture  of  stannous  chloride  and  iodide  in  equivalent  proportions. 

W.  A.  D. 

Products  from  an  old  Cornish  Tin  Furnace.  By  William  P. 
Headden  {Proc.  Colorado  Sci.  Soc,  1897,  Nov.  6  ;  and  Amer.  J.  Sci., 
1898,  [iv],  6,  93 — 96). — The  following  crystallised  products  were 
obtained  from  the  hearth  of  an  old  furnace  which  had  been  in  use 
for  over  60  years  at  the  Trethellan  Tin  Works,  Truro,  The  usual 
Cornish  tin  ores  smelted  carried  some  cobaltiferous  mispickel.  Most 
of  the  crystals  are  intimately  associated  with  metallic  tin. 

Stannous  StUphide. — Black,  monosymmetric  crystals  with  strong 
metallic  lustre.     Iron  replaces  a  little  of  the  tin  in  the  formula  SnS. 

Iron  Arsenide  (FeAs). — Dark  steel-grey,  orthorhombic  crystals 
resembling  Ibllingite  in  form.     Sp.  gr.  =  7*94. 

Iron  Arsenide  with  Stannous  Stdphide  (FeAs,SnS). — Black,  shining, 
monosymmetric  plates,  with  the  same  crystal  forms  as  the  stannous 
sulphide  mentioned  above.  In  this,  and  in  the  iron  arsenide,  a  little 
cobalt  replaces  iron. 

Tin  Arsenide  (Sn^ As). — Bright  crystals,  of  a  greyish  tin-white  colour, 
in  the  form  of  six-sided  plates.  It  is  soluble  in  hydrochloric  acid  with 
evolution  of  hydrogen  arsenide. 

Stannic  Oxide. — This,  which  has  been  produced  by  the  oxidation  of 
metallic  tin,  shows  the  structure  of  "  wood-tin."  L.  J.  S. 
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Incandescent  Gas  Mantles  of  Commerce,  By  Ernst  Hintz 
{Zeit.  anal.  Chem.,  1898,  37,  94 — 111). — The  incandescent  mantles  in 
use  at  the  present  time  consist  almost  invariably  of  thoria  and  of  ceria 
(0-45 — 2  per  cent.),  with  traces  of  lime,  magnesia,  and  frequently 
small  quantities  of  neodymia,  yttria,  and  zirconia.  The  greatest 
power  of  emitting  light  is  exhibited  by  a  mixture  of  99  parts  of  thoria 
and  1  part  of  ceria,  the  emissive  power  of  this  mixture  being  fully  ten 
times  as  great  as  that  of  thoria  alone.  The  substitution  of  any  other 
of  the  above  rare  earths  for  the  ceria  tends  rather  to  diminish  than  to 
increase  the  emissive  power  of  thoria,  and  when  present  simultaneously 
with  ceria  in  proportions  up  to  1  per  cent.,  they  in  no  wise  increase 
the  luminous  effect.  The  same  is  the  case  with  lime  (0"5  per  cent.), 
which,  moreover,  renders  the  mantles  very  fragile. 

The  cerium  present  may  be  estimated  volumetrically  by  G.  von 
Knorre's  process  {Zeit.  angw.  Chem.,  1897,  658,  717),  which 
consists  in  oxidising  the  cerium  to  eerie  sulphate  by  heating  with 
ammonium  persulphate  and  sulphuric  acid,  then  adding  a  known 
excess  of  hydrogen  peroxide,  by  which  the  eerie  salt  is  reduced  to 
cerous  sulphate,  and  estimating  the  excess  of  peroxide  by  potassium 
permanganate.  A  shortened  method  for  estimating  the  other  con- 
stituents is  also  described.  M.  J.  S. 

Separation  of  Thorium  from  Cerite  Metals.  By  Griegoire  N. 
Wyrouboff  and  Auguste  Y.  L.  Yerneuil  [Compt.  rend.,  1898,  126, 
340 — 343). — In  order  to  remove  thorium  from  cerium  compounds,  the 
latter  are  reduced  to  the  cerous  state,  mixed  with  a  small  quantity  of 
phosphoric  acid,  evaporated  to  a  pasty  consistency,  treated  with  water, 
and  filtered.  All  the  thorium  remains  in  the  precipitate,  mixed  with 
some  cerium. 

To  obtain  thorium  free  from  cerium,  the  solution  of  the  nitrates  is 
mixed  with  an  excess  of  ammonium  carbonate,  and  a  small  quantity 
of  ammonium  hydroxide ;  all  the  thorium  remains  in  solution  whilst 
the  greater  part  of  the  other  metals  is  pi-ecipitated.  The  solution  is 
neutralised  as  exactly  as  possible  with  nitric  acid,  mixed  with  excess 
of  hydrogen  peroxide,  and  heated  to  60°  ;  all  the  thorium  is  precipi- 
tated, and  if  the  precipitate  is  dissolved  in  nitric  acid,  evaporated  to 
dryness,  redissolved  in  water,  and  the  treatment  with  hydrogen 
peroxide  repeated,  very  pure  thorium  is  obtained.  In  presence  of 
large  quantities  of  cerite  metals,  three  or  four  precipitations  may  be 
necessary. 

The  formation  of  this  compound,  Th^OyNgOg,  by  the  action  of  hydro- 
gen peroxide  constitutes  a  delicate  and  characteristic  test  for  thorium, 
and  can  be  used  for  its  quantitative  estimation.  The  oxynitrate  can- 
not, however,  be  heated  or  dissolved  in  acids  without  loss,  and  the 
following  method  is  recommended.  The  solution  of  nitrates  con- 
taining not  more  than  0*5  gram  of  oxide  is  evaporated  to  dryness, 
mixed  with  100  c.c.  of  water  and  10  c.c.  of  hydrogen  peroxide, 
heated  for  a  short  time,  and  filtered.  The  precipitate,  after  washing, 
is  transferred  to  a  flask  and  dissolved  in  hot  water  containing 
ammonium  iodide  and  hydrochloric  acid,  the  solution  is  precipitated 
with  ammonium  hydroxide,  and  the  precipitate  dried  and  heated.  If  the 
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precipitate  of  oxynitrate  is  not  white,  it  must  be  redissolved  in  nitric 
acid,  evaporated  to  dryness,  and  the  process  repeated.  C.  H.  B, 

Pervanadates.  By  Anton  Scheuer  {Zeit.  anory.  Chem.,  1898, 16, 
284—304).  Barium  pervanadate,  Ba(V04)2,  is  obtained  as  an 
amorphous,  yellow  precipitate  on  adding  a  solution  of  barium  chloride 
to  a  saturated  solution  of  ammonium  metavanadate  in  30  to  33  per 
cent,  hydrogen  peroxide  solution,  which  must  be  free  from  sulphuric 
acid.  The  product  is  washed  with  dilute  hydrogen  peroxide  and  dried 
at  the  ordinary  temperature  over  calcium  chloride.  The  potassium  salt, 
KVO.  is  obtained  by  dissolving  potassium  metavanadate  in  a  solution 
of  hydrogen  peroxide  acidified  with  sulphuric  acid,  and  is  precipitated 
from  the  solution  as  a  microcrystalline  precipitate  by  the  addition  of 
alcohol;  the  sodium  salt,  prepared  in  a  similar  manner,  is  very  un- 
stable, and  cannot  be  dried  without  decomposition.  The  ammomunir 
lithium,  strontiuvi,  calcium,  lead,  sUver,  and  cadmium  salts  are  also 
described  ;  some  are  amorphous,  and  others  microcrystalline  salts  of  a 
beautiful  bright  yellow  to  deep  orange  colour. 

The  author  was  unable  to  obtain  the  corresponding  salts  of  mag- 
nesium, aluminium,  manganese,  cobalt,  nickel,  or  copper. 

The  acid  itself  cannot  be  obtained  in  a  pure  state ;  it  is  formed  on 
heating  ammonium  metavanadate,  dissolving  the  brown  vanadic  acid 
thus  obtained  in  hydrogen  peroxide  solution,  and  evaporating  to 
dryness  in  a  vacuum  ;  a  dirty  yellow  product  is  thus  obtained  which 
dissolves  in  water  with  the  characteristic  red  coloration  of  the  per- 
vanadates, and  when  treated  with  hydrochloric  acid  evolves  oxygen 

and  chlorine.  ^^  ^        ,  .  ,      *         j 

Strontium  teiravonadaU,  ^vYfi^^-\-m^O,  which  formed  as  a 
bye-product  in  the  preparation  of  the  pervanadate,  crystallises  in  large, 
cherry-red  crystals  from  the  filtrate  after  precipitating  the  latter  with 

''''Caldum  vanadate,  Ca(V03)2  +  SH^O,  is  obtained  in  bright  yellow 
needles  on  adding  calcium  chloride  to  a  solution  of  ammonium  meta- 
vanadate and  then  precipitating  with  alcohol.  , ,.  ,  , 

Manganese  vanadate,  Un{MO^\,  is  obtained  in  reddish-brown,  six- 
sided  plates  by  precipitating  a  solution  of  ammonium  metavanadate 
with  manganese  sulphate  and  boiling  the  mixture  until  the  amorphous 
precipitate  becomes  crystalline.  ^-  ^'  ■*^- 

Antimonic  Acids  and  Antimonates.  By  A.  Delacroix  {J. 
pharm.,  1897,  [vi],  6,  337-341.  Compare  Fromy,  Ann.  UnviFhjs., 
1844  [iiil,  12,  499,  and  1848,22,  404  ;  Beilstein  and  von  Blase,  Abstr., 
1889'  1123).— Pyrantimonic  acid  is  prepared  as  follows.  Antimony 
pentachloride  is  added  to  20-25  times  its  weight  of  cold  water,  the 
excess  of  chlorine  being  removed  by  drawing  air  through  the  liquid, 
and,  after  remaining  for  an  hour  or  so,  the  precipitated  hydroxide  is 
transferred  to  a  filter;  it  is  extremely  difficult  to  remove  the  last 
traces  of  hydrogen  chloride.  When  left  in  contact  with  cold  water, 
the  hydroxide  slowly  dissolves,  yielding  a  solution  of  pyrantimonic 
acid  At  15°,  the  solution  contains  5-88  grams  of  Sb A  per  litre  ;  at  25  , 
8-55"  grams  :  at  60°,  21-30  grams.  When  treated  with  mineral  acids,  a 
precipitate  is  obtained,  but  organic  acids  have  no  action.     Ihe  alkah 
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hydroxides  yield  white  precipitates  soluble  in  water,  but  insoluble  in 
an  excess  of  alkali. 

When  titrated  with  alkali,  using  methyl-orange  as  indicator, 
neutralisation  is  reached  when  the  ratio  of  alkali  to  SbgOg  is  0-25  : 1. 
With  phenolphthalein,  the  ratio  is  0-5:1.  The  author  has  not  been 
able  to  isolate  the  salt  K20,4Sb205,  but  the  salt  K20,2Sb205  is  readily 
obtained  when  the  acid  is  treated  with  a  slight  excess  of  potassium 
hydroxide  or  acetate.  A  dilute  solution  of  the  acid,  when  treated 
with  a  slight  excess  of  potassium  hydroxide  and  then  with  much 
alcohol,  yields  crystals  of  the  salt  KSbOg,  which  gives  a  characteristic 
precipitate  with  sodium  salts ;  the  sodium  salt,  NaSbOg,  is  most  readily 
obtained  on  adding  sodium  acetate  to  a  solution  of  the  pyro-acid. 

The  pyro-acid,  when  heated  for  some  minutes  at  100°,  is  transformed 
into  the  ortho-acid  ;  the  same  transformation  takes  place  slowly  at 
the  ordinary  temperature,  and  the  solutions  thus  obtained  are  feebly 
opalescent.  The  salt  KSbgOg,  the  existence  of  which  was  indicated 
by  using  methyl-orange  as  indicator,  could  not  be  isolated,  but  the 
salt  2K20,3Sb205  is  easily  prepared ;  it  is  less  soluble  than  the 
normal  pyrantimonate.  J'  J-  ^• 

Basic  Potassium  Antimonates.  By  A.  Delacroix  (/.  Pharm., 
1897,  [vi],  6,  533—535,  Compare  preceding  abstract).— The  author 
concludes  that  Fremy's  neutral  potassium  metantimonate  does  not  exist. 

A  basic  orthantimonate  crystallising  with  5H2O  was  obtained  by 
treating  a  2  to  2-5  per  cent,  solution  of  Fremy's  gum-like  salt  with 
several  times  its  volume  of  alcohol.  After  heating  at  100°,  the  crystals 
contain  3H2O. 

The  neutral  orthantimonate,  2K20,3Sb205,  is  obtained  when  a 
cold,  freshly  prepared  solution  of  the  so-called  granular  antimonate  is 
treated  with  carbonic  anhydride.  The  author  thinks  that  the  granular 
salt  and  the  gum-like  salt  are  both  basic  potassium  orthantimonate. 

J.  J.   S. 

Melting  Points  of  Silver  and  Gold.  By  Daniel  Berthelot 
{Compt.  rend.,  1898,  126,  473— 476).— The  melting  points  of  silver 
and  gold  were  determined  by  means  of  a  thermoelectric  couple  of 
platinum  and  platinum-iridium.  The  values  obtained  for  silver  varied 
between  959-2°  and  966-2°  with  a  mean  of  962°,  whilst  those  for  gold 
varied  between  1062-1°  and  106670,  with  a  mean  of  1064°  A  sum- 
mary of  the  results  of  previous  observers  is  given,  and  it  is  note- 
worthy that,  although  the  absolute  values  for  silver  and  gold  differ 
with  different  observers,  the  interval  between  the  two  melting  points 
is  in  almost  all  cases  about  100°.  0.  H.  B. 

Beha-viour  of  Platinochlorides.  By  Paul  Rohland  {Zeit.  anorg. 
Chem.,  1898,  16,  305—308.  See  also  this  vol.,  ii,  189).— The  author 
discusses  the  conditions  under  which  the  platinochlorides  of  the  alkalis 
and  alkaline  earth  are  dissociated  into  the  alkali  or  alkaline  earth 
haloid  and  platinum  chloride ;  this  dissociation  appears  to  be  chiefly 
determined  by  the  temperature.  Thus  a  solution  of  barium  platino- 
chloride  deposits  crystals  of  barium  chloride  at  the  ordinary  tempera- 
ture, but  at  temperatures  above  80°,  barium  platinochloride  is  deposited. 
The  bearing  of  conditions  of  the  dissociation  of  platinochlorides  on  the 
estimation  of  potassium  is  also  discussed,  E.  C.  R. 
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Mineralogical   Chemistry. 


Kyanite,  Zircon  and  Anorthite  from  North  Carolina.  By 
Julius  H.  Tratt  {Amer.  J.  Sci.,  1898,  [iv],  5,  126— 128).— Kyanite 
occurs  in  decomposed  mica-schist  near  North  Toe  river,  Yancey  Co., 
as  large,  transparent  crystals  of  a  rich  grass-green  colour ;  a  few  are 
deep  blue  in  the  centre  with  grass-green  margins.  Sp.  gr.  =  3  64.  No 
traces  of  iron  or  chromium  were  found.  A  crystallographic  descrip- 
tion is  given  of  this  kyanite,  and  also  of  reddish-brown  crystals  of 
zircon  from  New  Stirling,  Iredell  Co. 

The  anorthite  of  a  troctolite  at  Buck  Creek,  Clay  Co.,  is  separated 
from  the  olivine  by  a  zone  of  fibrous  silicates,  mainly  enstatite.  The 
anorthite  is  somewhat  kaolinised,  but  in  the  interior  is  quite  free  from 
decomposition.  Analysis  by  C.  H.  Baskerville  of  material  having 
sp.  gr.  =  2-6995— 2-7440  gave 

Loss  on 
BiOr      A\fif      FeO.        CaO.       MgO.      NajO.      K,0.  Moisture,  ignition.  ToUU 
4405    30-87     0-84     17-30    0-36      365      083     035      160      9985 

L.  J.  S. 

Four  New  Australian  Meteorites.  By  Henry  A.  Ward  (Amer^ 
J.  Sci.,  1898,  [iv],  5,  135 — 140). — Boeboume. — This  iron  was  found  in 
1894  at  200  miles  S.E.  of  Roebourne  in  N.W.  Australia ;  it  measures 
57  X  34  X  7  cm.,  and  weighs  868  kilos.  The  Widmanstiitten  figures 
are  quite  regular,  but  are  very  dim  on  account  of  the  great  number  of 
small  fiakes,  probably  of  schreibersite.  Troilite  nodules  are  rare. 
Analysis  by  Mariner  and  Hoskins  gave  I. 

Bcdlinoo. — This  was  found  in  1893  on  a  tributary  of  the  Murchison 
River,  about  10  miles  S.  of  Ballinoo,  in  Western  Australia  ;  it  measures 
34x27x11  cm.,  and  weighs  42  9  kilos.  It  is  an  octahedral  iron 
showing  very  minute  Widmanstatten  figures.  Troilite,  schreibersite, 
and  perhaps  graphite  are  present.     Analysis  II. 

Mungindi. — Found  in  1897  in  Queensland,  3  miles  north  of 
Mungindi,  P.O.,  in  New  South  Wales  ;  it  measures  39  x  24 J  x  17  cm., 
and  weighs  28*1  kilos.  A  second  mass  weighs  51  lbs.  It  is  an  octa- 
hedral iron  with  well-marked  Widmanstatten  figures.  Troilite  and 
schreibersite  are  present.     Analysis  III. 

Si.       C.  Total.  Sp.  gr. 

0-010  trace  100-000  7-78 

trace?  trace  100-000  7-8 

trace?  0-010  100-000  Ti 

Mooi'anoppin. — Found  in  or  before  1893,  near  Mooranoppin,  160 
miles  E.  of  York  in  Western  Australia.  It  is  an  octahedral  iron,  and 
the  blades  of  kamacite  are  so  broad  that  the  Widmanstatten  figures 
are  not  clear.  Long  fissures  in  the  iron  are  filled  with  a  black  graphitie 
mineral,  and  nodules  of  the  same  are  surrounded  by  troilite. 

L.  J.  S. 


Fe. 

Ni. 

Co. 

Cu. 

Mn. 

P. 

S. 

L 

90-914 

8-330 

0-590 

— 

trace? 

0  156 

trace 

II 

89-909 

8-850 

0-740 

trace 

— 

0-501 

trace 

III. 

90-307 

8-230 

1-360 

— 

— 

0093 

trace 
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Iron  Meteorites  as  Nodular  Structures  in  Stony  Meteor- 
ites. By  H.  L.  Preston  {Amer.  J.  Scl,  1898,  [iv],  5,  62— 64).— It  is 
argued  that  siderites  were  originally  formed  and  encased  in  the  stony 
matter  of  aerolites.  It  is  also  pointed  out  that  siderites  with  a 
coarsely  crystalline  structure  have  rough  pitted  exteriors,  whilst 
those  which  are  finely  crystalline  have  smooth  exteriors.         L.  J.  S. 


Physiological   Chemistry. 


Influence  of  Bile  and  Bile  Salts  on  Pancreatic  Proteolysis. 
By  Russell  H.  Chittenden  and  Alice  H.  Albro  {Amer.  J.  Physiol., 
1898,  i,  307 — 335). — Pancreatic  proteolysis,  as  it  occurs  in  the  normal 
intestine,  takes  place  to  a  great  extent  in  a  neutral  or  alkaline  liquid , 
and,  under  such  conditions,  the  proportion  of  bile  ordinarily  present 
is  not  inimical  to  the  process.  If  in  artificial  digestive  mixtures  of 
neutral,  alkaline,  or  acid  reaction  the  amount  of  bile,  or  bile  salts,  is 
increased  beyond  a  certain  small  proportion,  the  process  of  pancreatic 
proteolysis  is  hindered.  It  is  believed  that  the  adjuvant  power  of  bile 
spoken  of  by  previous  authors  in  connection  with  this  process  has 
been  much  exaggerated,  and  such  small  power  as  bile  does  possess  in 
this  direction  is  to  be  attributed  to  its  reaction  rather  than  to  the 
presence  of  characteristic  biliary  constituents  such  as  bile  salts. 

In  connection  with  the  reaction  of  bile,  it  is  pointed  out  that, 
although  bile  is  alkaline  to  litmus,  it  is  acid  to  phenolphthalein,  and 
that  the  reaction  depends  rather  on  the  presence  of  phosphates  than  of 
sodium  carbonate.  W.  D.  H. 

Power  of  Proteids  in  Conserving  Emulsions.  By  B.  Moore 
and  C.  J.  I.  Krumbholz  {Proc.  physiol.  Soc,  1898,  54 — 56). — In  con- 
serving emulsions,  albumose  is  practically  inert,  serum  and  egg-white 
nearly  so,  but  acid  and  alkali  albumin,  especially  the  latter,  are  very 
effective.  The  formation  of  these  albuminates  during  digestion  must 
be  of  service  in  the  digestion  and  absorption  of  fats.  W.  D.  H. 

Nutrition  of  the  Infant.  By  Axel  Johannessen  and  Eyvin 
Wang  {Zeit.  physiol.  Chem.^  1898,  24,  482 — 510). —  A  large  number  of 
observations  (weight,  length,  composition  of  the  milk  given,  excretions, 
including  sweat,  heat  development,  &c.)  relating  to  the  growth  of 
infants  in  different  parts  of  the  period  of  lactation. 

The  authors  state  they  can  draw  no  general  conclusions,  but  present 
their  facts  in  numerous  lengthy  tables.  W.  D.  H. 

Formation  of  Sugar  from  Pat  in  the  Body.  By  J.  Weiss 
[Zeit.  physiol.  Chem.,  1898,  24,  542 — 544). — The  following  experi- 
ment is  considered  a  proof  that  sugar  can  be  formed  from  fat  in 
the  body. 

The  blood  and  liver  of  rabbits  were  divided  into  equal  parts  ;  to 
one  half,  an  emulsion  of  olive  oil,  made  with  gum  arabic,  was  added  ;  to 


344  ABSTRACTS   OF  CHEMICAL  PAPERS. 

the  other,  gum  arabio  only.  The  mixtures  were  kept  at  35  — 40°  for 
5  to  6  hours,  the  proteids  coagulated  by  heat  and  acetic  acid  and 
filtered  off,  the  sugar  being  estimated  in  the  filtrate  byFehling's  solution. 
If  blood  alone,  without  liver,  was  used,  the  two  filtrates  contained  the 
same  amount  of  sugar ;  if  the  liver  was  present,  the  half  containing  the 
oil  yielded  most  sugar.  The  numbers  given  (sugar  per  cent.)  are  as 
follows. 

With  oil.  Without  oil. 

1.  1-593  1108 

2.  2-542  2-046 

With  fatty  acid,  instead  of  oil,  the  difference  is  smaller. 


With  fntty  acid. 

Without  fatty  acid. 

1. 

1-343 

1-190 

2. 

2-404 

2-100 

W.  D.  H. 

[Note  bt  Abstractor. — It  seems  doubtful  whether  the  experiments 
described  can  be  considered  to  prove  the  author's  point.] 

Physiology  of  the  Suprarenal  Oapsule.  By  Swale  Vincent 
(Proc.  phyaiol.  Soc,  1898,  48—49, 57 — 68). — Removal  of  the  suprarenal 
capsules  of  the  eel,  which,  as  in  all  teleosts,  consist  of  what  corresponds 
to  cortex  only  of  the  mammalian  gland,  is  not  fatal. 

Administration,  by  the  mouth,  of  suprarenal  capsules  in  large 
quantities  to  mammals  (rabbits  and  dogs)  produces  no  results.  The 
active  substance  of  the  gland  is  not  destroyed  by  gastric  digestion  in 
vitro,  so  apparently  it  is  not  absorbed  when  taken  into  the  stomach. 

W.  D.  H. 

Iodised  Fats  in  the  Organism.  By  Hugo  Winternitz  (Zeit. 
phj/siol.  Chem.,  1898,  24,  425— 448).— The  cap^acity  of  fats  to  unite 
with  halogens  has  been  long  known,  and  von  Hiibl  (Dingler's  Poly.  J., 
253,  1884)  gives  the  method  for  preparing  the  iodine  additive  com- 
pound. On  administering  such  iodised  fats  to  animals  (dogs  and  birds. 
given  both  by  the  mouth  and  under  the  skin),  toxic  effects  were  looked 
for  from  the  pos.sible  liberation  of  iodine ;  it  appears  that  this  is  not 
the  case,  but  that  iodised  fat  is  deposited  in  the  organism,  principally 
in  the  adipose  tissue,  but  also  in  the  fat  of  the  bones,  muscles,  and 
liver,  whilst  traces  pass  into  the  milk.  In  artificial  digestion  experi- 
ments, the  alkaline  juices  were  found  to  liberate  some  iodine,  whilst 
the  gastric  juice  did  not.  The  excretion  of  iodine  in  the  urine 
continues  for  10  days  after  the  feeding  is  stopped. 

The  administration  of  potassium  iodide  does  not  lead  to  the  forma- 
tion of  iodised  fat  in  the  body,  except  that  traces  were  found  in  the 
mammary  glands,  bone,  marrow  (in  hens),  and  in  the  hair. 

W.  D.  H. 

Behaviour  of  different  Sugars  after  Subcutaneous  Injection 
in  Man.  By  Fritz  Voit  {Chem.  Centr.,  1897,  ii,  867—868 ;  from 
Deutach.  Arch.  Klin.  Med.,  58,  523 — 564.  Compare  Abstr.,  1897,  ii, 
511). — Dextrose,  levulose,  and  galactose  are  decomposed  by  the  body 
cells,  whereas  sorbinose  is  recoverable  in  the  urine.     The  pentoses 
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(arabinose,  xylose,  and  rhamnose)  are  only  partially  destroyed,  and 
appear  in  great  measure  in  the  urine ;  the  same  occurs  when  they  are 
given  by  the  mouth.  Cane-sugar  and  lactose  appear  almost  quantita- 
tively in  the  urine,  and  so  contrast  with  maltose.  In  the  case  of 
trehalose,  15  to  17  per  cent,  of  the  amount  injected  was  recovered  in 
the  urine ;  raffinose  is  also  largely  excreted  in  the  same  way.  Glycogen 
is  neither  excreted  as  such  nor  as  sugar  ;  34  per  cent,  of  the  achroo- 
dextrin  prepared  by  diastase,  24  per  cent,  of  that  pi-epared  by  acid, 
14  per  cent,  of  erythrodextrin,  and  28  per  cent,  of  amylodextrin 
(excreted  as  achroo-dextrin)  were  recoverable  in  the  urine.  In  these 
cases,  no  sugar  was  found  in  the  urine.  W.  D.  H. 

Stercorin.  By  Stanislas  Bondzynski  and  V.  Humnicki  (Zeit. 
physiol.  Chem.,  1898,  24,  395— .398).— Flint  states  (Abstr.,  1897,  ii, 
575)  that  the  substance  koprosterol  described  by  the  authors  is  the 
same  as  that  which  he  described  under  the  name  stercorin  many 
years  ago.  This  is  disputed,  and  Marcet's  excretin  is  regarded  as 
nearer  to  koprosterol  than  stercorin,  although  Marcet  did  not  recognise 
the  possibility  of  its  origin  from  cholesterol.  W.  D.  H. 

Intestinal  Epithelium  and  Absorption.  By  E.  Waymouth 
Reid  {ProG.  physiol.  Soc,  1898,  56 — 57). — The  absorption  of  serum  in 
loops  of  intestines  in  living  dogs  was  investigated.  Both  water  and 
solids  are  taken  up  by  the  intestinal  wall  when  the  hydrostatic 
pressui'e  in  the  gut  is  well  below  that  in  the  capillaries  of  the  villi. 
The  inorganic  salts  are  absorbed  rather  more  quickly  than  the  water, 
the  organic  solids  more  slowly. 

Eemoval  of  the  epithelium  by  temporary  ligature  of  the  vessels,  or 
by  washing  with  distilled  water,  or  poisoning  of  the  epithelium  by 
sodium  fluoride,  reduces  or  stops  the  absorption.  W.  D.  H. 

Excretion  of  Nitrogenous  Substances  in  Diabetes  Mellitus. 
By  Martin  Jacoby  {Chem.  Centr.,  1897,  ii,  528  ;  from  Zeit.  Bin.  Med., 
32,  556 — 568). — In  cases  of  diabetes  mellitus,  the  ratio  of  total 
nitrogen  to  the  nitrogen  of  alloxuric  substances  varies,  with  the 
severity  of  the  case,  from  24-9  to  38-7  : 1  ;  the  absolute  value  of  the 
total  alloxuric  substances  being  between  0'29  and  1  "03  grams.  In  a  case 
of  diabetes  insipidus,  the  two  numbers  were  respectively  18'6  : 1  and 
0-57  grams.  '  W.  D.  H. 

Phloridzin-Diabetes  in  Dogs.  By  F.  H.  Eeilly,  F.  W.  Nolan, 
and  Graham  Lusk  {Ainer.  J.  Physiol.,  1898,  i,  395 — 410).— Frequent' 
subcutaneous  injections  of  phloridzin  in  fasting  dogs  establish  ulti- 
mately the  ratio  in  the  urine  of  dextrose  :  nitrogen  =  3 '75  : 1,  which 
indicates  a  production  of  60  grams  of  dextrose  from  100  grams  of 
proteid.  Taking  the  fsecal  nitrogen  into  account,  the  amount  of 
dextrose  obtainable  from  proteid  may  be  more  accurately  estimated 
at  58 '7  per  cent. 

The  proteid  metabolism  may  increase  above  that  in  simple  fasting 
to  an  extent  as  high  even  as  560  per  cent. 

Dextrose  given  during  phloridzin-diabetes  is  quantitatively  elimi- 
nated ;  levulose  and  galactose  are  not  eliminated  as  such,  but  only 
in  so  far  as  they  are  converted  into  dextrose.     The  administration  of 
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fat  does  not  affect  the  ratio  ;  the  giving  of  meat  also  does  not  affect  the 
ratio  for  the  day,  but  the  sugar  from  the  proteid  eaten  may  be  elimi- 
nated before  the  nitrogen  belonging  to  it,  on  account  of  an  early 
preliminary  cleavage  of  the  molecule. 

Gelatin  yields  the  same  amount  of  sugar  as  proteid,  and  spares 
much  proteid  from  metabolism. 

Intestinal  putrefaction  and  fermentation  can  only  have  slightly 
affected  the  proteid  or  dextrose  given  in  these  experiments. 

W.  D.  H. 

A  Case  of  Poisoning  by  Hydrogen  Arsenide.  By  Wl.  Gule- 
WITSCH  {Zeit.  physxol.  CUm.,  1898,  24,  511 — 512). — The  urine  in  the 
case  described  was  abundant,  and  contained  haemoglobin,  albumin 
(1  per  cent.),  and  urobilin.  Bile  acids  and  salts  were  absent.  Traces 
of  arsenic  were  found.  W.  D.  H. 

Physiological  Action  of  Aldehyde,  Salicylaldoxime,  and 
Acetoxime.  By  Orazio  Modica  (Chem.  Centr.,  1897,  ii,  500 ;  from 
Ann.  Chiin.  Farvu,  26,  289 — 301). — In  dogs  and  frogs,  salicylaldehyde 
produces  chiefly  paralysis,  whilst  its  oxime  stimulates,  and  only  para- 
lyses in  large  doses.  In  opposition  to  the  observations  of  Curci,  it  is 
found  that,  after  the  administration  of  acetoxime,  acetone  is  found  in 
the  urine,  and  the  physiological  action  of  acetoxime  is  probably  due  to 
the  acetone  liberated.  W.  D.  H. 

Physiological  Action  of  Cotarnine.  By  Pio  Marfori  {Chem. 
Centr.,  1897,  ii,  368,  from  Ann.  Chivi.  Farm.,  25,  241— 251).— Cotarnine 
or  stypticine  differs  from  hydrastinine  by  containing  the  group 
OMe  in  place  of  a  hydrogen  atom.  The  present  research  is  to 
ascertain  whether  its  styptic  properties  are  due,  like  those  of  hydr- 
astinine, to  its  vaso-constrictive  properties.  This  is  not  the  case,  nor 
does  it  act  by  hastening  the  coagulation  of  the  blood.  In  the  central 
nervous  system,  there  is  first  stimulation  and  then  paralysis. 

W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Fermentation  without  Cells.  By  Eduard  Buchner  {Ber.,  1898, 
31,  568 — 574), — An  account  of  a  lecture  delivered  to  the  German 
Chemical  Society.  Fresh  bottom-fermentation  yeast  from  a  Munich 
brewery,  compressed  under  50  atmos.  pressure  to  remove  water,  is 
pounded  in  a  porcelain  mortar  by  mechanical  power,  after  mixture 
with  an  equal  weight  of  quartz  sand  and  one-fifth  of  its  weight  of 
kieselguhr ;  by  this  treatment,  40  per  cent,  of  the  yeast  cells  are 
disintegrated.  The  mass,  which  has  now  become  pasty,  is  subjected  to 
a  pressure  of  500  atmos.  in  a  hydraulic  press,  the  expressed  juice  being 
allowed  to  fall  on  to  a  fluted  paper  filter,  and  collected  in  a  vessel  kept 
cool  with  ice ;  after  2  hours,  the  cake  is  broken  up,  moistened  with 
water,  and  again  pressed.     From  1  kilo,  of  yeast,  500  c.c.  of  extract  is- 


VEGETABLE   PHYSIOLOGY   AND   AGRICULTURE.  34T 

obtained,  although  only  140  c.c.  water  has  been  added.  The  residual 
cake  has  now  but  little  power  of  inducing  fermentation ;  in  it  only 
4  per  cent  of  the  yeast  cells  are  intact,  and  of  about  60  per  cent, 
nothing  but  empty  cell-walls  remain. 

This  extract  contains  invertin,  a  maltase,  and  a/erment  capable  of 
hydrolysing  glycogen.  Further,  it  appears  to  contain  an  oxydase,  for 
it  turns  brown  after  long  exposure  to  the  air ;  it  also  contains  a 
wroteolytic  enzyme,  for,  although  the  fresh  extract  coagulates  when 
heated  to  50°,  it  no  longer  does  this  after  it  has  been  allowed  to  remain 
for  a  week  at  the  ordinary  temperature.  Most  important  of  all,  it 
ferments  sugar  to  alcohol  and  carbonic  anhydride,  and  this  no  less 
rapidly  than  fresh  yeast  does ;  the  agent  of  the  change  may  be  named 
zymase.  200  c.c.  of  the  extract,  freed  from  dissolved  carbonic  an- 
hydride by  exposure  under  diminished  pressure,  is  mixed  with  sugar  to  a 
concentration  of  16  per  cent.,  and  2  per  cent,  of  potassium  metarsenite 
added.  This  mixture  gave  15  grams  of  carbonic  anhydride  by  the  time  it 
had  stood  40  hours  at  15° ;  all  the  sugar  (33'4  grams)  had  disappeared,, 
and  15  grams  of  alcohol  were  obtained.  The  fermentation  cannot  be 
induced  by  the  few  micro-organisms  present ;  it  is  too  rapid  for  that,, 
and,  moreover,  the  extract  induces  fermentation  even  after  it  has  been 
freed  completely  from  organisms  by  filtration.  Further,  it  cannot  be 
due  to  the  action  of  living  protoplasm  present  in  the  extract,  for  it  is 
not  hindered  by  the  presence  of  arsenious  acid,  chloroform,  benzene,  or 
large  quantities  of  glycerol  or  sugar.  The  fermentation  has  exactly 
the  character  of  the  ordinary  fermentation  with  yeast,  alcohol  and 
carbonic  anhydride  being  formed  in  about  equal  amounts ;  cane-sugar, 
maltose,  grape-sugar,  and  levulose  are  fermented,  lactose  and  mannitol 
are  not. 

There  is  never  absolute  certainty  that  zymase  will  be  present  in  the 
extract  from  a  given  sample  of  yeast;  occasionally  it  is  absent  without 
apparent  reason.  C.  F.  B. 

Oxydase  of  Grapes ;  its  Utility  in  "Wine-making.  By  A. 
BouFFARD  and  L.  Semichon  (Compt.  rend.,  1898,  126,  423 — 426). — 
The  preparation  of  white  wines  from  purple  grapes  is  readily  effected 
by  taking  advantage  of  the  presence  of  an  oxydase  in  the  grape  juice. 
A  current  of  air,  as  finely  divided  as  possible,  is  passed  into  the 
must,  and  through  the  medium  of  the  ferment  the  colouring  matter  is 
thereby  oxidised  and  consequently  precipitated.  The  point  at  which 
complete  precipitation  of  the  colouring  matter  has  been  effected  is 
readily  ascertained  by  filtering  some  of  the  must,  which  should,  of 
course,  be  colourless.  Prolonged  passage  of  the  current  of  air  is  to  be 
avoided,  since  it  tends  to  make  the  wine  yellow  and  then  brown. 

The  oxydase  is  present  chiefly  in  the  vascular  tissue  of  the  grapes, 
and  they  should  be  subjected  to  moderately  heavy  crushing,  in  order 
that  the  proportion  of  the  oxydase  in  the  must  may  be  sufficient,  but 
not  much  more  than  sufficient,  to  promote  fairly  rapid  precipitation  of 
the  colouring  matter.  If  any  oxydase  is  left  in  the  wine  after  fer- 
mentation, it  tends  to  produce  an  injurious  yellow  colour,  and  conse- 
quently it  is  advisable  to  destroy  the  oxydase  by  adding  a  small 
quantity   of   sulphurous   acid   in    the    form    of    potassium  hydrogen. 
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sulphite,  2  to  6  grams  per  hectolitre  being  suflficient.  A  similar 
addition  is  advisable  in  the  case  of  white  wines  prepared  from  white 
grapes,  and  also  in  the  case  of  pale  wines.  In  the  manufacture  of 
red  wines,  it  is  important  that  the  grapes  should  be  crushed  carefully, 
80  that  the  proportion  of  oxydase  in  the  must  may  be  as  low  as  possible, 
otherwise  too  much  of  the  colouring  matter  may  be  precipitated. 

When  all  the  colouring  matter  has  been  precipitated  with  a  view  to 
the  preparation  of  white  wine,  it  is  not  necessary  to  remove  the  preci- 
pitate before  fermenting  the  must  in  the  usual  way.  C.  H.  B. 

Oxidation  of  Compound  Ammonias  by  Ferments  in  Soils. 
By  E.  Dkmoussy  {Compt.  rend.,  1898,  126,  253— 256).— Experiments 
were  undertaken  with  a  view  to  throw  light  on  the  changes  experienced 
in  soils  by  organic  matter  of  the  nature  of  amines.  The  compounds 
investigated  were  placed  in  flasks  containing  water,  calcium  carbonate, 
and  potassium  phosphate,  sterilised,  mixed  with  some  garden  soil,  and 
kept  at  30".  Methylamine,  in  the  form  of  sulphate,  is  completely 
converted  into  ammonia  after  some  days,  and  subsequently,  but  not 
before,  nitrites  and  nitrates  are  formed.  The  change  does  not  take 
place  in  the  absence  of  soil,  nor  in  the  absence  of  calcium  carbonate. 
No  change  takes  place  in  a  vacuum,  and  the  presence  of  oxygen  is 
essential,  which  indicates  that  the  alkyl  radicle  is  oxidised.  Tri- 
inethylamine  is  oxidised  much  more  slowly,  but  the  change  is  direct, 
and  the  three  methyl  groups  are  attacked  simultaneously,  no  methyl- 
amine being  formed  as  an  intermediate  product.  Aniline  is  oxidised 
very  slowly,  and  pyridine  still  more  slowly,  whilst  quinoline  yields 
traces  of  ammonia  only  after  several  months,  oxidation  being  more 
diflScult  the  more  complex  the  molecule.  C.  H.  B. 

Nitrification  Bacteria.  By  Albert  Stutzer  and  R.  Hartleb 
(Chem.  Centr.,  1897,  ii,  502  ;  from  Centr.-Bl.  f.  Bakt.  u.  Parasiienk., 
3,  ii,  311 — 321.  Compare  this  vol.,  ii,  301  and  302). — The  organisms 
which  bring  about  nitriOcation  are  able  to  obtain  carbon  from  the 
carbonic  anhydride  of  the  atmosphere  or  from  soluble  carbonates. 
They  are  unable,  however,  to  assimilate  the  carbonic  anhydride  of 
calcium  carbonate,  just  as  Godlewski  showed  was  the  case  with 
magnesium  carbonate,  provided  the  culture  liquids  contain  no 
carbonic  anhydride,  and  the  culture  is  kept  in  an  atmosphere  free  from 
this  gas.  It  does  not  follow,  however,  that  the  natural  carbonates, 
which  are  insoluble  in  water,  are  not  of  use  to  the  organism,  for 
carbonic  anhydride  is  always  being  liberated  by  the  action  of  the  acids 
formed  by  the  oxidation  of  nitrogenous  compounds  in  the  process  of 
nitrification. 

The  presence  of  even  small  quantities  of  glycerol  enables  the 
organism  to  obtain  carbon,  and  to  form  niti*ate  from  nitrite,  and 
when  larger  quantities  are  present  the  organism  becomes  more  highly 
developed,  forming  thread-like  bacteria  with  mycelium  filaments. 
When  a  culture  well  supplied  with  carbon  in  the  form  of  glycerol  or 
similar  substance,  and  of  nitrogen  in  the  form  of  nitrite,  is  kept 
deprived  of  atmospheric  oxygen,  the  organism  obtains  its  oxygen  from 
the  nitrite,  and  nitrogen  is  liberated.  Bicarbonates  are  good  nutritive 
materials,  and  enable  the  organism  to  oxidise  nitrites,  although  only 
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when  supplied  with  oxygen ;  the'  organism  may,  however,  live  for  a 
long  time  when  deprived  of  free  oxygen,  but  is  then  quite  inactive. 
Ammonium  carbonate  is  an  unsuitable  source  of  carbon.  As  the 
culture,  which  consists  of  a  solution  of  gelatin  in  potable  water  con- 
taining potassium  phosphate,  becomes  exhausted,  the  mycelium  threads, 
the  micrococci  and  the  spore-tubes  become  smaller,  and  nitrates  are 
only  formed  when  the  culture  begins  to  be  poor  in  assimilable  carbon, 
and  the  whole  of  the  soluble  organic  nitrogen  compounds  are  oxidised 
to  nitrite.  At  this  stage,  nitrification  is  effected  by  the  micrococci  and 
bacilli.  The  production  of  nitrite  is  not  associated  with  organisms  of 
any  particular  shape,  for  this  depends  on  the  material  in  which  they 
are  cultivated. 

The  nitrifying  organisms  found  in  the  soil  of  the  Cameroons  are 
physiologically  and  morphologically  identical  with  those  of  German 
soil.  E.  W.  W. 

New  Method  of  Disinfection.  By  Eeinhold  Walther  and 
Arthur  Schlossman  (/.  pr.  Chem.,  1898,  57,  173 — 197). — After  a 
lengthy  review  of  all  the  known  methods  of  disinfection,  the  authors 
state  that  by  far  the  best  results  are  obtained  by  using  a  solution  of  form- 
aldehyde in  glycerol,  which  they  call  "  glycoformal."  This  is  dispersed 
through  the  room  to  be  disinfected  in  the  form  of  a  very  fine  mist, 
half  an  hour  sufficing  to  absolutely  destroy  all  germs.  Details  of  the 
method  will  be  published  on  another  occasion.  A.  W.  C. 
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Methods  of  Gas  Analysis.  By  John  S.  Haldane  {J.  Physiol y 
1898,  22,  465 — 480). — Some  forms  of  gas-burettes  and  other  details 
in  the  methods  used  by  the  author  in  his  work  on  the  gases  of  the  air 
and  blood,  are  described  and  figured.  W.  D.  H. 

Separation  and  Estimation  of  Bromine,  Chlorine,  and  Iodine. 
By  Adolphe  Carnot  {ComiJt.  rend.,  1898,  126,  187 — 191). — Iodine  is 
liberated  by  adding  a  solution  of  nitrogen  oxides  in  sulphuric  acid, 
separated  by  means  of  carbon  bisulphide,  and  estimated  by  titration 
with  sodium  thiosulphate,  after  washing  the  bisulphide  solution  with 
water.  In  the  same  liquid,  the  bromine,  liberated  by  adding 
sulphuric  and  chromic  acids  and  heating  at  100°,  is  separated  by 
means  of  carbon  bisulphide,  and  estimated  by  adding  excess  of 
potassium  iodide  to  the  bisulphide  solution  (after  washing),  and  then 
titrating  with  thiosulphate.  After  removal  of  the  iodine  and  bromine, 
chlorine  is  estimated  either  by  precipitation  or  volumetrically.  The 
total  halogens  may  also  be  determined  gravimetrically  or  volumetrically 
in  a  separate  portion  of  the  liquid,  the  chlorine  being  afterwards 
estimated  by  difference. 

The  separation  of  the  iodine  and  bromine  is  best  conducted  in  a 


S50  ABSTRACTS  OF  CHEMICAL  PAPERS. 

separating  funnel  with  a  well-fitting  stopcock,  closed  at  the  top 
with  a  glass  stopper.  The  glass  should  be  thin,  so  that  the  funnel 
may  be  floated  in  water  at  100°  to  ensure  complete  liberation  of  the 
bromine.  C.  H.  B. 

Estimation  of  Sulphur  in  Iron.  By  Louis  Campredon  {Chem. 
Centr.,  1897,  ii,  383  ;  from  SuJd  und  Eisen,  17,  486— 489).— The  author 
thinks  that  Schulte  (this  vol.,  ii,  45)  is  wrong  in  supposing  that  iron, 
when  treated  with  hydrochloric  acid,  yields  all  its  sulphur  as  hydrogen 
sulphide.  Sometimes  only  one-half  of  the  sulphur  is  obtained  in  that 
form,  the  remainder  being  evolved  in  other  gaseous  forms,  which, 
however,  are  converted  into  hydrogen  sulphide  when  passed  through 
a  red-hot  glass  tube. 

The  best  solvent  for  iron  is  a  mixture  of  2  parts  of  dilute  hydro- 
chloric acid  (1 : 2)  and  one  part  of  dilute  sulphuric  acid  (1 : 4). 

L.  DE  K. 

Estimation  of  Sulphur  in  Iron.  By  Wilhelm  Schulte  (Chem. 
Centr.,  1897,  ii,  383;  from  Stahl  und  Etsen,  17,  489— 493).— The 
author,  in  reply  to  Campredon  (see  preceding  abstract),  states  that  he  is 
well  aware  of  the  fact  that  a  considerable  part  of  the  sulphur  is  not 
evolved  as  hydrogen  sulphide.  The  apparatus  should  be  previously 
filled  with  carbonic  anhydride  and  the  gases  passed  through  a 
combustion  tube  15 — 20  cm.  long  heated  to  dull  redness. 

L.  DE  K. 

Estimation  of  Carbon,  Nitrogen,  and  Halogens  by  means  of 
Alkali  Persulphates.  By  Hkinrich  Bkunner  {Cliem.  Centr.,  1897, 
ii,  389  ;  from  Schweitz.  Woclachr.  PAorw.,  35,  280— 281).— The  author 
has  previously  shown  that  organic  carbon  is  completely  oxidised  by 
means  of  potassium  persulphate  mixed  with  potassium  permanganate. 
The  nitrogen  is  liberated  as  such,  but  in  the  presence  of  a  suflQcient 
amount  of  alkali,  it  is  completely  converted  into  ammonia.  The  pro- 
cess is  also  applicable  to  the  estimation  of  the  halogens ;  chloral,  for 
example,  when  heated  with  potassium  persulphate,  yields  free  chlorine 
which  may  be  collected  in  an  absorption  appiratus  containing  potass- 
ium iodide  solution.  L.  de  K. 

Estimation  of  Nitrogen  in  Manures.  By  Arthur  Devarda 
{Chem.  Centr.,  1897,  ii,  64—65;  from  Osterr.-ungar.  Zeit.  Zucker-Ind., 
1897). — A  quantity  of  the  sample  which  should  contain  not  more  than 
0"4  gi*am  of  saltpetre  is  dissolved  in  150  c.c.  of  water  and  8  c.c.  of 
aqueous  potash  of  sp.  gr.  =  13,  and  1*5  grams  of  an  aluminium  alloy 
containing  59  per  cent.  Al,  39  of  copper  and  2  of  zinc  is  added.  The 
flask  is  at  once  connected  with  a  suitable  distillation  apparatus,  and 
after  half  an  hour  the  ammonia  is  distilled  ofE  and  titrated.  To  obtain 
the  remainder  of  the  nitrogen,  25  c.c.  of  strong  sulphuric  acid  and  half 
a  gram  of  mercury  are  added  and  the  process  continued  as  in  Kjeldahl's 
method.  L.  de  K. 

Estimation  of  Phosphorus  in  Phosphides.  By  LfcoN  France 
{Zsit.  anal.  Chem.,  1898,37,  173— 176).— The  following  method  was 
devised  for  the  estimation  of  the  phosphorus  in  aluminium  phosphide. 
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a  substance  which  is  decomposed  by  water,  acids,  and  alkalis,  with 
evolution  of  hydrogen  phosphide.  A  flask  is  fitted  with  a  separating 
bulb,  through  which  carbonic  anhydride  from  a  Kipp's  apparatus  can 
be  introduced.  An  evolution  tube  (carrying  a  Bunsen's  valve  to  pre- 
vent regurgitation)  connects  the  flask  with  a  series  of  three  absorption 
vessels  (Blum's)  containing  respectively  20,  20,  and  15  c.c.  of  hydro- 
chloric acid  saturated  with  bromine.  Having  filled  the  whole  appa- 
ratus with  carbonic  anhydride,  the  substance  (0"3— 0*4  gram),  weighed 
in  a  stoppered  tube,  is  introduced  into  the  dry  flask,  and  carbonic 
anhydride  again  passed  through  ;  50  c.c.  of  water,  followed  by  50  c.c. 
of  dilute  sulphuric  acid  (1  :  2),  is  then  slowly  dropped  in.  After  half 
an  hour's  repose,  the  contents  of  the  flask  are  boiled  for  half  an  hour, 
and  the  last  traces  of  gas  are  swept  out  by  carbonic  anhydride.  The 
hydrogen  phosphide  is  completely  absorbed  by  the  bromine,  and  oxi- 
dised to  phosphoric  acid,  which,  after  evaporating  the  contents  of  the 
absorption  vessels  to  dryness  on  the  water  bath,  is  estimated  by  the 
usual  processes.  A  blank  experiment  is  advisable  for  ascertaining 
the  purity  of  the  reagents.  An  attempt  to  substitute  dilute  nitric 
acid  for  the  sulphuric  acid  resulted  in  a  violent  explosion. 

M.  J.  S. 

Estimation  of  Phosphorus  in  Steel  and  Iron.  By  Leopold 
Schneider  {Chem.  Centi:,  1897,  ii,  385  ;  from  Qsterr.  Zeit.  Berg-Hutt., 
45,  326 — 328). — This  paper  deals  with  the  various  modifications  of 
the  molybdate  method.  As  the  phosphorus  is  not  completely  oxidised 
by  nitric  acid  alone,  the  oxidation  must  be  completed  with  potassium 
permanganate,  the  excess  of  the  latter  being  removed  by  oxalic  or 
tartaric  acid,  or  ferrous  sulphate.  The  precipitation  is  best  effected 
by  means  of  a  strongly  acid  solution,  containing  much  ammonium 
nitrate  ;  and  if  time  is  no  object,  the  operation  is  best  carried  out 
in  the  cold,  so  as  to  avoid  precipitation  of  molybdic  acid.  The  yellow 
precipitate  may  be  very  conveniently  treated,  according  to  Pinkener's 
directions,  namely,  by  gently  igniting  it,  when  it  will  contain  1-65  per 
cent,  of  phosphorus.  The  volumetric  estimations  based  on  the 
reduction  of  the  molybdic  acid  are  not  recommended.  Silicon  does  not 
interfere,  but  arsenic  and  tungstic  acids  should  be  first  removed. 

L.  DE  K. 

Estimation  of  Small  Amounts  of  Phosphoric  Acid.  By 
Adolf  Jolles  and  Friedrich  Neurath  {Monatsh.,  1898,  19,  5 — 15). — 
When  the  yellow  precipitate  obtained  by  the  action  of  ammonium 
molybdate  on  a  phosphate  is  dissolved  in  ammonia,  and  the  solution 
evaporated,  a  white  salt  of  the  composition  (NH^)3P04,5(NH4)2Mo205r, 
is  obtained,  which  is  characterised  by  giving  delicate  colour  reactions 
with  salts  of  the  heavy  metals,  and  a  yellow  colour  with  many 
organic  acids,  although  not  with  hydroxy-acids.  The  authors 
propose  the  following  method  for  the  estimation  of  small  amounts  of 
phosphoric  acid.  The  solution  to  be  tested  is  first  precipitated  with 
ammonium  molybdate,  and  the  precipitate  dissolved  in  ammonia,  and 
evaporated  ;  the  phosphoric  acid  is  then  determined  by  comparing  the 
intensity  of  the  bluish-green  colour  produced  by  ferrous  sulphate,  with 
that   produced    in    a    solution    of  phosphomolybdate    containing    a 
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known   amount    of  phosphoric  acid.     67  this   reaction,  as   little  as 
000004  gram  P0O5  can  be  detected  in  20  c.c.  of  water. 

A  second  method  is  based  on  the  fact  that  phosphoric  acid  gives  only 
a  yellow  coloration  with  sodium  or  potassium  molybdate,  the  intensity 
of  which  increases  with  the  temperature.  The  following  is  the  pro- 
cedure : — 20  c.c.  of  the  solution  to  be  tested  is  placed  in  a  test-tube, 
and,  in  a  second  tube,  20  c.c.  of  a  solution  in  which  the  amount  of 
phosphoric  acid  is  known.  A  similar  quantity  of  sodium  molybdate  is 
then  added  to  each,  and  the  colours  compared.  The  reaction,  which 
detects  as  little  as  0000025  gram  PjOj  in  20  c.c.  of  water  in  the  cold, 
and  00000025  gram  on  warming,  is  not  hindered  by  the  presence  of 
other  inorganic  salts.  A.  W.  C. 

EBtimation  of  Boric  Acid  in  Meat.  By  C.  Fbesenius  and 
Georo  Popp  {Chem.  Centr.,  1897,  ii,  69  ;  from  Zeit.  dffentl.  Chem.,  3, 
188 — 190). — Ten  grams  of  the  chopped  meat  is  triturated  in  a  mortar 
with  40  to  80  grams  of  anhydrous  sodium  sulphate,  and  dried  in  the 
water  oven  ;  the  mass  is  then  finely  powdered,  if  necessary,  with  the 
addition  of  more  sodium  sulphate,  introduced  into  a  300  c.c.  £1  lenmeyer 
flask,  and  100  c.c.  of  methy lie  alcohol  added.  After  standing  for  12 
hours,  the  alcohol  is  distilled  off  ;  50  c.c.  more  methylic  alcohol  is 
poured  on  to  the  residue,  and  this  is  again  distilled  off.  The 
distillate  is  finally  made  up  with  methylic  alcohol  to  150  c.c,  and  50  c.c. 
of  this  is  mixed  with  50  c.c.  of  water  and  50  c.c.  of  50  per  cent,  glycerol 
solution  containing  phenolphthalein,  and  carefully  neutralised  with 
soda ;  after  thoroughly  mixing  the  liquid,  it  is  carefully  titrated  with 
N/20  soda  solution,  1  c.c.  of  soda  =  0  0031  gram  of  crystallised  boric 
acid.  Another  portion  of  the  alcoholic  distillate  may  be  ignited,  when, 
if  boric  acid  be  present,  the  characteristic  green  flame  will  be  noticed. 

The  exhausted  meat  may  be  incinerated,  and  the  ash  tested  for 
borates.  L.  de.  K. 

Gas- Volumetric  Estimation  of  Carbon  in  Iron  and  Steel. 
By  Eduabd  Donath  and  W.  Ehrenhofek  (Chem.  Centr.,  1897,  ii, 
61  — 62  ;  from  Osterr.  Zeit.  Berg.-UiUt,  45,  284— 286).— The  apparatus 
is  a  modification  of  the  one  recommended  by  Wiborgh.  According 
to  the  supposed  richness  in  carbon,  0*2  to  4  grams  of  the  sample  is 
treated  with  10  tim^s  its  weight  of  a  saturated  solution  of  copper 
sulphate,  and  the  spongy  mass  is  then  oxidised  by  heating  with 
sulphuric  acid  previously  diluted  with  one-fifth  of  its  bulk  of  water 
and  a  sufficiency  of  chromic  acid.  The  volume  of  the  gases  given  off 
is  measured,  and  the  carbonic  anhydride  found  by  absorption. 

L.  DE  K. 

Estimation  of  Carbonic  Anhydride  in  the  Air.  By  "W; 
Lewaschew  {Chem.  Centr.,  1897,  ii,  67 — 68  ;  from  Hyg.  Rundsch.,  7, 
433 — 437). — The  process  is  based  on  the  same  principle  as  the  well- 
known  Pettenkofer's  method,  in  so  far  as  baryta-water  is  titrated  with 
oxalic  acid,  before  and  after  exposure  to  the  sample  of  air. 

The  baryta-water  is  contained  in  a  100  c.c.  flask,  fitted  with  a  per- 
forated indiarubber  cork  closed  by  a  glass  rod.  After  removing  the  rod, 
the  flask  is  inverted  and  its  neck  pushed  into  the  perforated  indiarubber 
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cork  fitted  to  a  6  litre  flask,  which  has  been  previously  filled  with  the 
suspected  air  by  means  of  a  pair  of  bellows.  By  reversing  the  flask,  the 
baryta-water  runs  back  into  the  small  flask,  and  can  be  titrated. 

L.  DE  K. 

Colorimetric  Estimation  of  the  Denseness  of  Smoke.  By  P. 
Fritzsche  {Zeit.  anal.  Chem.,  1898,  37,  92—94) — A  known  volume 
of  the  flue  gases  (10—20  litres)  is  aspirated  through  a  cotton  wool 
filter.  The  latter,  after  using  its  cleaner  portion  for  wiping  out  the 
tubes,  is  shaken  vigorously  with  200  c.c.  of  water  in  a  stoppered 
bottle,  and  the  greyish  liquid  is  poured  into  a  test  tube  40 — 50  mm. 
in  diameter.  The  depth  of  colour  is  then  compared  with  a  scale  of 
paper  discs  tinted  with  Indian  ink,  which  have  been  standardised  once 
for  all,  by  comparison  with  known  weights  of  soot  shaken  up  with 
water  and  cotton'  wool  exactly  as  above.  M.  J.  S. 

Detection  of  Traces  of  [Normal]  Alkali  Carbonates  in  the 
Presence  of  an  Excess  of  Acid  Carbonate  or  of  Borax.  By 
Alex.  Leys  (J.  pharm.,  1897,  [vi],  6,  440—442). — Large  quantities  of 
acid  carbonates  or  of  borax  prevent  the  formation  of  a  precipitate  when 
an  alkali  carbonate  is  mixed  with  magnesium  sulphate.  A  delicate 
test  for  small  quantities  of  normal  alkali  carbonates  in  the  presence 
of  bicarbonates  or  borax  is  a  saturated  solution  of  calcium  sulphate. 
Even  traces  of  a  normal  carbonate  give  an  immediate  precipitate, 
whereas  a  pure  bicarbonate  gives  a  crystalline  precipitate  only  after 
some  time,  and  borax  gives  no  precipitate.  J.  J-  S. 

Analysis  of  Bar  Copper.  By  Wilhelm  Hampe  {Chem.  Centr., 
1997,  ii,  222—223,  391,  811— 812  ;  .from  Berg .-Huttenm.  Zeit.,  56, 
145—147,  201—203,  297— 299).— A  reply  to  Murmann  (Abstr.,  1897, 
ii,  346),  who  objects  to  the  author's  process  for  estimating  oxygen  in 
bar  copper. 

Copper  filings  should  be  used,  and  these  should  be  boiled  for  a  few 
seconds  in  weak  aqueous  potash  to  dissolve  any  greasy  matter  present. 
The  metal  is  then  washed,  first  with  water  and  subsequently  with 
absolute  alcohol. 

The  author  does  not  agree  with  Murmann,  who  has  stated  that 
foreign  oxides  are  not  so  readily  reduced  by  hydrogen  as  cuprous  oxide. 
To  estimate  the  latter,  the  metal  foil  is  treated  with  excess  of  a  6  per 
cent,  solution  of  silver  nitrate,  which  dissolves  the  metallic  copper 
completely,  but  only  one-third  of  the  cuprous  oxide.  The  precipitate, 
consisting  of  metallic  silver  and  basic  copper  nitrate,  is  then 
dissolved  in  dilute  nitric  acid,  and  the  solution  freed  from  silver  by 
cautiously  adding  hydrochloric  acid ;  any  copper  is  estimated  in  the 
filtrate. 

If  it  is  desired  to  estimate  the  metallic  copper  directly,  a  large 
quantity,  say  50  grams,  of  the  sample  may  be  taken,  and  the  copper 
precipitated  by  electrolysis.  It  is,  however,  advisable  to  stop  the 
current  before  the  metal  has  been  completely  deposited ;  the  last  por- 
tions of  copper  are  then  precipitated  from  the  solution  and  weighed 
as  sulphide.  L.  de  K. 

[Volumetric  Estimation  of  Cerium.]  By  Ernst  Hintz  {Zeit. 
anal.  Chem.,  1898,  37,  94— 111),— See  this  vol.,  ii,  339. 

VOL.  LXXIL  ii.  26 
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Assay  of  Nickel-Copper  Alloys.  By  Alfred  Riche  {Journ. 
P/uirm.  1897,  [  vi  ],  6,  300— 303).— The  nitric  acid  solution  of  the  alloy 
is  twice  ovai>orated  to  dryness  with  a  few  drops  of  sulphuric  acid,  and 
the  copper  estimated  by  the  usual  electrolytic  method.  The  solution  from 
which  the  copper  has  been  deposited  is  then  treated  with  an  excess  of 
ammonia  and  the  nickel  deposited  electrolytically  by  the  aid  of  three 
Daniell's  cells.  J.  J.  S. 

Electrolytic  EJstimation  of  Manganese  and  the  Separation 
of  Iron  from  Manganese.  By  Friedrich  Kaeppel  {Zeit.  anorg. 
Cheni.,  1898,  16,  268 — 283). — A  dense  deposit  of  manganese  peroxide 
which  is  not  easily  separated  from  the  electrode,  is  obtained  by  adding 
acetone  to  the  electrolyte.  The  manganese  sulphate  solution,  contained 
in  a  platinum  dish,  is  maintained  at  50 — 55°,  great  care  being  taken 
that  the  dish  is  evenly  heated  and  that  the  temperature  remains  con- 
stant: with  a  current  of  07  to  1*2  amperes  and  a  potential  difference  of 
4 — 4*25  volts,  from  0*15  to  1*6  grams  of  manganese  peroxide 
is  deposited  in  2  to  5 1  hours.  To  obtain  a  good  deposit  requires  the 
addition  of  1*5  to  10  grams  of  acetone,  according  to  the  amount  of 
manganese  present.  Aboutl50c.c.  of  manganese  solution  is  employed, 
and  during  the  electrolysis  the  volume  must  be  kept  constant  by 
allowing  water  to  drop  into  the  platinum  dish  from  a  dropping  funnel. 
The  deposit  of  manganese  peroxide  is  washed  without  breaking  the 
current,  dried  at  150  to  180°,  and  weighed  as  anhydrous  peroxide. 
The  results  which  the  author  obtained  are  accurate. 

The  estimation  of  iron  in  the  presence  of  manganese  is  most 
advantageously  carried  out  as  follows.  The  solution  of  iron  and 
manganese  sulphates  is  poured  into  a  boiling  solution  of  sodium  pyro- 
phosphate, employing  about  12  grams  of  the  pyrophosphate  for  about 
0*15  gram  of  iron  ;  after  a  clear  solution  is  obtained,  3  to  4  drops  of 
phosphoric  acid  are  added,  and  if  this  causes  a  turbidity,  sodium  pyro- 
phosphate is  added  until  the  solution  becomes  clear.  During  the 
electrolysis,  the  solution  is  kept  at  30 — 40°,  and,  with  a  current  of 
1'8  to  2  5  amp6res,  the  electrolysis  is  complete  in  8 — 9  hours.  The 
deposit  of  metallic  iron,  which  adheres  well  to  the  platinum  dish,  is 
washed  without  breaking  the  current,  and  afterwards  washed  with 
absolute  alcohol  and  dried  at  a  low  temperature.  The  results  are  fairly 
accurate,  being  about  015  per  cent,  too  low.  E.  C.  B. 

Estimation  of  Hydrogen  Cyanide  in  Ethereal  Oil  of  Bitter 
Almonds.  By  F.  Dietze  and  by  Anton  {Zeit.  anal.  Chem..  1898, 
37,  204 J  from  Zeit.  Allegem.  osUrr  Apoth.-Vereins,  50,  942) — According 
to  Dietze,  Oleum  amygdcdarum  aetliereum  should  contain  between  1'5 
and  2  per  cent  of  hydrocyanic  acid.  Anton  gives  the  following  modi- 
fication of  Vielhaber's  method : — 2  grams  of  the  substance  is  mixed 
with  10  grams  of  magnesium  hydroxide,  10  c.c.  of  water,  and  a  few 
drops  of  potassium  chromate  solution,  and  is  titrated  with  N/10  silver 
nitrate,  exactly  like  a  chloride.  1  c.c.  =  00027  gram  of  HON. 

M.  J.  S. 

Volumetric  Estimation  of  Zinc  and  Manganese.  By  George 
C.  Stone  and  D,  A.  van  Ingen,  and  by  Edmund  H.  Miller  and  John 
A.  Mathews  {J.Aiiusr.  Chem,  Soc,  1897,  19,  542—647  and  547—558). 
See  this  vol.,  i.  347,  348. 
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Estimation  of  Phenols  in  Ethereal  Oils.  By  Edward  Kremers 
and  Oswald  Schreiner  {Chem.  Gentr.,  1897,  ii,  147 — 148;  from 
Pharm.  Rev.) — To  estimate  thymol,  the  following  process  is  recom- 
mended. A  known  weight  of  the  sample  is  mixed  in  a  glass-stoppered 
burette  with  an  equal  volume  of  light  petroleum,  and  after  carefully 
noting  the  volume,  it  is  agitated  with  5  per  cent,  aqueous  potash  and 
the  alkaline  layer  is  drawn  off  into  a  graduated  10  c.c.  measure,  the 
operation  being  repeated  several  times  until  no  further  diminution  of 
the  oily  layer  takes  place.  To  make  sure  that  all  the  thymol  has  been 
removed,  a  drop  of  the  oil  is  dissolved  in  20  drops  of  chloroform  and 
gently  warmed  with  a  small  piece  of  sodium  hydroxide.  If  thymol  is 
present,  the  liquid  turns  red. 

The  alkaline  liquid  is  then  made  up  to  a  definite  bulk,  and  the  thy- 
mol titrated  in  an  aliquot  part  with  N/10  iodine  solution  in  the 
usual  manner  ;  it  appears  that  the  results  obtained  by  titration  are 
about  3  per  cent,  lower  than  the  decrease  in  volume.  Other  phenolic 
compounds  are  similarly  estimated.  L.  de  K. 

Discrimination  of  Guaiacol  and  Creosote.  By  S.  Vreven 
{Zeit.  anal.  Chem.,  1898,  37,  132;  from  Hon.  Pharm.,  1896,  549).— 
To  a  drop  of  the  liquid  in  a  test-tube  2 — 3  drops  of  ether  and  one  or 
two  drops  of  concentrated  nitric  and  hydrochloric  acids  are  added, 
and  the  mixture  is  shaken,  when  it  acquires  a  brownish-red 
colour. 

On  spontaneous  evaporation  of  the  ether,  guaiacol  yields  needle- 
shaped  crystals,  whilst  creosote  produces  only  oily  drops.  Phenol 
gives  a  similar  reaction,  but  the  crystals  are  easily  distinguished  from 
those  of  guaiacol.  M.  J.  S. 

New  Method  of  Estimating  Sugar.  By  Karl  B.  Lehmann 
{Chem.  Centr.,  1897,  ii,  233 ;  from  Pharm.  Post.,  30,  331).— A  mea- 
sured quantity  of  Fehling's  solution  containing  a  known  weight  of 
copper  is  mixed  with  a  known  volume  of  sugar  solution  and  boiled 
until  the  reduction  is  complete.  The  liquid  is  then  made  up  to  a 
definite  bulk,  and  when  the  cuprous  oxide  has  subsided,  an  aliquot 
part  of  the  liquid  is  pipetted  off. 

After  adding  a  slight  excess  of  sulphuric  acid,  the  excess  of  copper 
is  titrated  in  the  well-known  way  with  potassium  iodide  and  sodium 
thiosulphate,  using  starch  as  indicator.  L.  de  K. 

Technical  Estimation  of  Invert-Sugar  by  Peska's  Method. 
By  K.  Andrlik  {Chem.  Centr.,  1897,  ii,  393—394;  from  Zeit.  ZucL 
Ind.  Bohm.,  01,  569 — 583). — The  solution  is  clarified  with  basic  lead 
acetate,  the  excess  of  lead  removed  with  sodium  sulphate  or  phosphate, 
the  filtrate  examined  polarimetrically,  and  then  diluted  to  such  an  ex- 
tent that  100  c.c.  contain  2*5  grams  of  sucrose.  The  liquid  is  then 
treated  for  invert-sugar  by  means  of  Peska's  ammoniacal  copper 
solution.     Tables  and  curves  are  given  in  the  original  paper. 

L.  de  K. 
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Estimation  of  Sugar  and  the  Polarimetric  Examination  of 
Sweet  Wines.  By  Arthur  Borntraoer  (Zeit.  anal.  Cheni.,  1898, 
37,  145 — 172). — The  wine  is  accuratelj  neutralised  with  an  alkali 
hydroxide,  at  first  in  the  cold,  but  heating  as  the  end  is  approached, 
then  evaporated  on  the  water  bath  to  about  half  its  volume  (but  not 
to  a  syrup)  J  decolorised,  after  cooling,  with  a  "moderate"  amount 
of  basic  lead  acetate  (the  meaning  of  which  seems  to  be  that  the  excess 
should  be  as  small  as  possible),  made  up  to  its  original  volume,  and 
filtered  through  dry  paper.  After  not  less  than  12  hours,  the  liquid, 
which  must  be  neutral  or  feebly  acid,  is  fit  for  both  optical  examina- 
tion and  titration  by  the  Febding-Soxhlet  method.  To  detect  and 
estimate  saccharose,  the  wine,  mixed  with  one-tenth  of  its  volume  of 
hydrochloric  acid  of  sp.  gr.  =  1*1,  is  heated  for  15  minutes  at  65 — TO'', 
then  neutralised  and  treated  as  before,  the  presence  of  saccharose 
being  indicated  by  an  increase  of  Isevorotation,  and  its  amount  calcu- 
lated from  the  increase  in  the  reducing  power.  In  justification  of  the 
above  mode  of  procedure,  the  author  has  investigated  the  influence  of 
the  several  o{)erations  and  condftions  (compare  this  vol.,  ii,  2G4),  and 
shows,  both  from  his  own  experiments  and  those  of  others,  (1)  that 
both  dextrose  and  levulose  undergo  a  transient  diminution  of  rotatory 
power  when  their  solutions  are  evaporated  or  even  heated ;  (2)  that 
whilst  the  presence  of  basic  lead  acetate  diverts  the  optical  rotation  of 
invert-eugar  towards  the  right,  neutral  or  acid  lead  solution.s  aro 
absolutely  without  influence ;  (3)  that  the  volume  of  the  lead  precipi- 
tate may  be  neglected  without  sensible  error,  or,  at  most,  only  com- 
pensates for  the  precipitation  of  a  trace  of  invert-sugar  by  the  basic 
lead  acetate ;  (4)  that  the  optical  and  chemical  properties  of  invert- 
sugar  are  not  affected  by  prolonged  contact  with  normal  lead  acetate ; 
(5)  that  no  error  results  from  the  limited  evaporation  of  the  neutralised 
wine ;  (6)  that  the  presence  of  much  Isevorotatory  Rugar  does  not 
prevent  the  detection  of  small  quantities  of  saccharose ;  (7)  that  the 
removal  of  the  alcohol  by  evaporation  is  essential ;  (8)  that  preci- 
pitation of  the  excess  of  lead  by  sodium  carbonate,  as  prescribed  in  the 
ofiicial  German  and  Italian  methods,  is  a  source  of  error,  since  the 
rotation  of  an  invert-sugar  solution  is  increased  by  the  presence  of 
soda ;  sodium  sulphate  and  phosphate  seem  free  from  this  objection. 

M.  J.  S. 

Detection  of  Carbohydrates.  By  B.  Sjollema  {CJiem.  Zeit., 
1897,  21,  739). — The  reagents  consist  of  a  10  per  cent,  solution  of 
cupric  sulphate  to  which  an  excess  of  ammonia  has  been  added  just 
sufficient  to  redissolve  the  precipitate,  and  a  5  per  cent,  solution  of 
cupric  acetate  containing  a  little  free  acetic  acid  which  has  been  treated 
with  ammonia  in  the  same  way  as  the  sulphate.  Two  c.c.  of  the  sugar 
solution  is  mixed  with  0-5  c.c.  of  the  reagent.  The  sulphate  solution 
is  a  delicate  test  for  glucose,  yielding  a  voluminous  precipitate  with  a 
solution  containing  0  5  per  cent,  or  even  less  of  this  sugar;  for  the 
detection  of  levulose,  the  acetate  should  be  employed.  The  presence  of 
saccharose  does  not  interfere.  Lactose  and  galactose  also  give  insol- 
uble copper  compounds ;  to  detect  galactose,  the  acetate  solution  should 
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be  used,  as  the  sulphate  is  not  very  suitable  for  either  lactose  or  galac- 
tose. Excess  of  ammonia  interferes  with  the  lactose  reaction  more  than 
it  does  with  the  hexoses.  The  author  has  not  yet  tried  the  behaviour 
of  mannose  and  maltose  towards  ammoniacal  copper  solutions. 

L.  DB  K. 

Methods  of  Estimating  the  Quality  of  Flour.  By  Victor 
Vedrodi  {Zeit.  anal.  Chem.,  1898,  37,  87— 92).— In  1893  {Zeit.  angw. 
Ghem.,  691)  the  author  proposed  to  distinguish  the  different  grades  of 
flour  by  the  estimation  of  the  ash,  on  the  ground  that  the  larger  tho 
amount  of  bran  in  the  flour  the  higher  will  be  the  percentage  of  ash  ; 
and  the  following  limits  were  laid  down. 

No.  012345678 

Limits  of  percentage    f     0*24    0-35    0-40    0-44    0-53     0-61     071     1-17     I'Sl 
of  ash.  \     0-34     0-39     0*43     0-52     0-60     070     1-16     I'SO     3-15 

To  this  it  was  objected  by  Cerkez  {ibid.,  1895,  663)  that  the  method 
would  operate  prejudicially  against  mills  employing  mill-stones,  since  the 
introduction  of  a  few  hundredths  per  cent,  of  mineral  matter  abraded 
from  the  stones  would  suffice  to  lower  the  apparent  quality  of  the  flour 
by  several  grades,  and  it  was  proposed  to  adopt  the  percentage  of  oil 
as  the  criterion  of  quality,  the  limits  laid  down  being  as  follows. 

No.  01^345678 

Limits  of  percentage    J      O'GO    0-96     1-06     1-16    1-26     1-46     1*63     1-85     2-51 
of  oil.  j      0-95     1-05     1-15     1-25     1-45     1-62     1-84     2-50     3-45 

The  author  has  now  estimated  both  the  oil  and  ash  in  56  samples  of 
flour  from  mills  employing  both  steel  rollers  and  mill-stones,  and  has 
compared  the  grades  indicated  by  the  determinations,  with  those 
assigned  by  the  millers  on  the  basis  of  eye  estimations.  The  latter 
agree  with  Cerkez's  numbers  in  only  19  cases,  whilst  in  40  cases  they 
agree  with  the  numbers  deduced  from  the  ash  determinations.  Where 
differences  exist,  they  are  of  greater  magnitude  with  the  former  method 
than  with  the  latter,  and  the  fact  that  the  ash  method,  when  it  differs 
from  the  eye  estimation,  usually  assigns  the  higher  value  to  the  flour 
is  a  proof  that  the  objection  advanced  by  Cerkez  is  groundless.  The 
ash  estimations  were  all  made  by  incinerating  5  grams  of  flour  in 
porcelain  crucibles  in  a  muffle  heated  by  gas.  M.  J.  S. 

Detection  of  Chloral  Hydrate  in  Urine.  By  Victor  Kulisch 
{Chem.  Centr.,  1897,  ii,  391—392  ;  from  Fharm.  Post,  30,  303,)— The 
urine  passed  in  24  hours  is  evaporated  to  a  small  bulk,  acidified  with 
dilute  sulphuric  acid,  and  agitated  three  times  in  succession  with  100 
c.c.  of  a  mixture  composed  of  2  parts  of  ether  and  1  part  of  alcohol ; 
the  ether  is  then  evaporated  and  the  residue  distilled  with  100  c.c.  of 
hydrochloric  acid,  sp.  gr.  =  1*06,  or  of  sulphuric  acid,  sp.  gr.  =  I'l.  The 
products  of  decomposition  of  any  chloral  administered  and  passed  into 
the  urine  then  yield  furfuraldehyde,  which  is  readily  detected  by  a  test 
paper  impregnated  with  a  solution  of  xylidine,  or  aniline,  in  (50  per 
cent.)  acetic  acid.  An  estimation  may  be  attempted  by  converting  it 
into  furfuramide.  L.  de  K. 

Detection  of  Acetone  in  Urine.  By  A.  Mallat  {J.  Pharm., 
1897,  [vi],  6,  296— 298).— The  author  finds  that  urines  which  do  not 
give  the  iodoform  test  for  acetone  previously  described  {Ann.  Med. 
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Theiinale,  1886),  give  the  reaction  wheu  they  have  been  distilled.  It 
is  tiiereforc  recommended  to  always  distil  over  one-fourth  of  the  sample 
of  urine  and  to  toKb  the  distillate,  after  the  removal  of  alcohol,  if  this 
is  present,  by  the  iodoform  test.  J.  J.  S. 

Volumetric  Estimation  of  Acetone  in  Urine.  By  M.  ^Iartz 
(Chem.  Cmtr.,  1897,  ii,  232—233  ;  from  Hep  de  Pharm.,  1897,  197).— 
Fifty  c.c.  of  the  urine  is  mixed  with  1  c.c,  of  phosphoric  acid  and  distilled 
until  20  c.c.  has  passed  over ;  5  c.c.  of  the  distillate  is  then  mixed  in  a 
250  c.c.  flask  with  30  c.c.  of  soda  solution  and  25  c.c.  of  iodine  solution, 
and  allowed  to  remain  for  25  minutes ;  a  blank  experiment  is  started 
at  the  same  time,  using  water  instead  of  urine.  Both  the  liquids  are 
now  acidified  with  30  c.c.  of  dilute  sulphuric  acid  (1  :  10),  and  titrated 
with  N/10  solution  of  sodium  thiosulphate,  using  5  c.c.  of  a  2  per  cent, 
starch  solution  as  indicator.  The  difference  between  the  two  titrations 
multiplied  by  0*001214  represents  the  amount  of  acetone. 

The  iodine  solution  is  prepared  by  dissolving  25  gmms  of  iodine  and 
50  grams  of  pota.ssium  iodide  and  making  up  to  1  litre;  the  soda 
contains  80  grams  of  sodium  hydroxide  per  litre.  L.  dk  K. 

Application  of  the  Carvoxime  Method  for  Estimating 
Oarvone  in  Adulterated  Oil  of  Spearmint.  By  Edwaku  Kkemeus 
and  Oswald  Sciibeiner  (Chem.  Centr.,  1897,  ii,  146  ;  from  Phunn.  Jiev., 
1896). — A  sample  of  oil  of  spearmint  adulterated  with  3333  iM)r  cent. 
of  cedar-wood  oil  and  16*66  per  cent,  of  gurjun  balsam  would  still 
fulfil  the  requirements  of  the  American  pharmacopceia  as  regards 
density  and  polarisation.  The  percentage  of  carvone,  which  in  pure  oil 
of  8i)earmint  should  amount  to  56*4  per  cent.,  is,  however,  reduced  to 
28*2  per  cent.  To  estimate  this  carvone,  10  grams  of  the  sample  is 
treated  with  hydroxylamine,  the  volatile  compounds  are  driven  off  in 
a  current  of  steam,  and  the  residual  carvoxime  is  collectetl,  dried,  and 
weighed.  L.  de  K. 

[Hopkins'  Method  of  Estimating  Uric  Acid.]  By  Gottfried 
VON  Bitter  {Zeit.  phyaiol.  Chem.,  1898,  24,  410— 411).— A  reply  to 
some  strictures  passed  on  the  author's  work  by  Folin  (this  vol.,  ii,  196). 

\V.  D.  H. 

Estimation  of  Pat  in  Milk  and  Milk  Products.  By  Arthur 
Devarda  (Chem.  Centr.,  1897,  ii,  151  ;  from  Oaterr  ung.  Zeit.  Zucker- 
Ind.  ii.  Land,  1897). — The  author  recommends  the  processes  devised  by 
Soxhlet  and  Gerber;  the  refractonietric  process  of  Wollny  has  not 
yet  been  sufficiently  tried.  To  preserve  milk  for  analytical  purposes 
the  addition  of  potassium  dichromate  or  formaldehyde  is  recommended. 

L.  de  K. 

Characteristic  Reaction  of  Cotton-Seed  Oil.  By  Georges 
Halpiien  (/.  Pharm.,  1897,  [vi],  6,  390— 392).— Equal  volumes  (about 
1 — 3  c.c.  of  each)  of  the  oil  under  examination,  of  amylic  alcohol,  and 
of  carbon  bisulphide  containing  1  per  cent,  of  free  sulphur,  are  placed 
in  a  tube,  and  the  whole  then  heated  in  a  boiling  solution  of  sodium 
chloride  for  10 — 15  minutes.     If  cotton-seed  oil  is  present,  a  red  or 
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orange  coloration  is  developed ;  if  no  coloration  is  formed,  another  c.c. 
of  the  carbon  bisulphide  solution  is  added,  and  the  mixture  again 
warmed.  J.  J.  S. 

Detection  of  Tallow  in  Lard.  By  Mathias  Ballo  {Ghem.  Centr., 
1897,  ii,  392;  from  Zeit.  Nahr.  Hyg.,  &c.,  11,  193— 197).— About 
60  grams  of  the  melted  fat  is  introduced  into  the  150  c.c.  pear-shaped 
bulb  of  a  specially-constructed  apparatus,  and  after  being  allowed  to 
cool  for  an  hour  and  a  half,  is  placed  in  ice  for  another  hour.  Pure 
lard  absorbs  no  air,  but  when  even  small  quantities  of  tallow  are 
present,  a  considerable  amount  of  air  is  absorbed,  pure  tallow  taking 
up  as  much  as  6'5 — 8-8  c.c.  of  air  per  100  grams.  On  dissolving  the 
fat  in  100  c.c,  of  chloroform,  the  air  is  liberated,  and  may  be  collected 
in  the  special  burette.  It  has  not  yet  been  determined  as  to  whether 
the  method  can  be  made  quantitative.  L.  de  K. 

Detection  of  "Saccharin"  in  Wines.  By  Giulio  Morpurgo 
{Chem.  Centr.,  1897,  ii,  531  ;  from  Giorn.  di  Farm,  di  Trieste,  1896,  1, 
357). — The  "  saccharin  "  now  occuri"ing  in  commei'ce  is  not  identical 
with  the  product  sold  some  years  ago,  and  does  not  give  its  reactions. 
To  detect  its  presence  in  wine,  400  c.c.  of  the  sample,  after  being  mixed 
with  talc  and  clean  sand,  is  dried  on  the  water  bath,  and  the  powdered 
residue  extracted  with  100  c.c.  of  a  mixture  of  ether  and  light  petrol- 
eum, 3  c.c.  of  phosphoric  acid  being  added.  The  residue  left  on 
evaporating  the  ether  is  cautiously  dissolved  in  aqueous  soda,  and  the 
"  saccharin  "  is  then  detected  by  its  taste.  L.  de  K. 

Estimation  of  Xanthine  Bases  in  Urine.  By  Egbert  Flatow 
and  Albert  Reitzenstein  {Chem.  Centr.,  1897,  ii,  145 — 146  ;  from 
Deutsch.  Med.  Wochschr.,  23,  354 — 357). — The  authors  state  that  if 
Salkowski's  silver  process  gives  correct  results,  the  Kriiger-Wulff 
copper  method  must  be  rejected,  as  this  gives  about  seven  times  more 
xanthine  bases  than  the  other.  L.  de  K. 

Separation  of  Strychnine  from  Brucine.  By  G.  Sandob  {Zeit. 
anal.  Chem.,  1898,  37,  132;  from  Apoth.-Zeit.,  1897,  No.  2).— The 
mixture  of  alkaloids  (0-2  gram)  is  warmed  with  just  enough  10  per  cent, 
sulphuric  acid  to  dissolve  it,  and,  after  cooling,  is  treated  with  a  solu- 
tion of  2  grams  of  potassium  permanganate  in  100  c.c.  of  10  per  cent, 
sulphuric  acid  until  just  coloured ;  the  brucine  alone  is  thereby  des- 
troyed. The  liquid  is  then  made  alkaline  with  ammonia,  and  shaken 
with  a  mixture  of  20  grams  of  chloroform  and  30  grams  of  ether ;  the 
filtered  chloroform-ether  solution  leaves  the  strychnine  on  evaporation. 

M.  J.  S. 

Estimation  of  Caffeine  in  Coffee.  By  Arthur  Forsteb  and 
Rudolf  Riechelmann  {Chem.  Centr.,  1897,  ii,  436  ;  from  Zeit.  ofentl. 
Chem.,  3,  235 — 236). — A  reply  to  Juckenack  and  Hilger.  When 
extracting  an  aqueous  solution  of  caffeine  with  chloroform,  there  is  no 
real  need  for  adding  aqueous  soda,  but  the  authors  find  that  the  chloro- 
form layer  separates  more  readily  in  the  presence  of  soda ;  the  latter 
has  no  decomposing  action  on  caffeine.  L.  de  K. 
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Estimation  of  Urea  by  means  of  Formaldehyde.  By  Carl 
GloLDSCHMiDT  {Chem.  Zeit.,  1897,  21,  586). — Thorns  having  tried  the 
author's  process  of  estimating  urea  by  means  of  formaldehyde  in  an 
acid  solution,  concludes  that  it  is  impracticable.  His  analysis  points 
to  the  condensation  product  being  methyleneurea. 

The  author  states  that,  on  repeating  his  analysis,  he  has  obtained 
the  same  results  as  before,  and  that  Thorns'  result  is  untrustworthy. 

L.  DE  K. 

Estimation  of  Tannin  by  means  of  Hide  Powder.  By  John 
11.  YocuM  {J.  Hoc.  Chem.  Jnd.,  1897,  16,  419— 420).— To  secure 
results  which  are  both  uniform  and  in  accord  with  the  practical 
application  of  the  materials  to  the  production  of  leather,  the  following 
precautions  are  desirable.  The  hide  should  be  freed  from  readily 
Koluble  substances  by  washing  immediately  before  adding  it  to  the 
tannin  solution,  a  correction  being  made  for  the  dilution  caused  by 
the  adhering  water.  A  mechanical  means  of  shaking  completes  the 
tanning  operation  before  there  is  time  for  the  production  of  more 
soluble  hide.  The  empirical  method  of  filtration  gives  comparable 
results  for  the  soluble  solids  and  the  adoption  of  20"  as  the  tempera- 
ture for  filtration  removes  a  source  of  error.  The  filtrate  must  be 
tested  for  tannin  and  soluble  hide;  for  the  latter,  a  solution  of 
tannin  is  a  delicate  reagent,  whilst  for  the  former,  a  solution  of  gelatin 
in  dilute  alcohol  is  more  sensitive  than  an  aqueous  solution.  To  prepare 
this,  5  grams  of  gelatin  is  dissolved  in  100  c.c.  of  warm  water,  40  c.c. 
of  90  per  cent,  alcohol  is  added,  and  the  precipitate  is  filtered  at  a 
tem{)erature  a  few  degrees  below  that  of  the  atmosphere.  It  is  of 
great  importance  that  uniform  quantities  of  hide,  and  solutions  of 
uniform  density  should  be  employed  in  the  estimations.  The  most 
serious  cause  of  discordance  is  that  different  preparations  of  hide 
powder  do  not  give  the  same  result.  M.  J.  S. 

Formation  of  Heematin  Crystals.  By  Casimib  Stbzyzowski, 
Chern.  Centr.,  1897,  i,  295—296  ;  from  Pharm.  Post.,  30,  2— 4).— In 
the  production  of  Teichmann's  hsemin  crystals,  sodium  chloride  may 
be  replaced  by  sodium  bromide  or  iodide.  The  hydrobromide  and  the 
hydriodide  crystals  have  the  same  form  as  the  hydrochloride  but  are 
darker  coloured,  being  nut-brown  and  brownish-black  respectively. 
As  it  seemed  possible  that  the  sodium  chloride  present  in  the  blood 
might  have  taken  part  in  the  production  of  the  crystals,  the  experi- 
ments wei'e  repeated  with  pure  hsematin  ;  the  same  results  were 
obtained. 

The  employment  of  sodium  iodide  is  recommended  for  forensic 
purposes,  as,  owing  to  the  darker  colour  of  the  crystals,  as  little  as 
0-000025  gram  of  fresh  blood  can  be  detected.  N.  H.  J.  M. 
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Atomic  Refraction  of  Fluorine.  By  Fk]ederio  Swarts  {{Chem. 
Centr.,  1897,  ii,  1042—1043;  from  Bull.  Acad.  roy.  Belgique,  1897, 
[iii],  34,  293 — 307). — Using  the  Lorenz  formula  and  Conrady's  values 
for  the  atomic  refractions  of  carbon,  hydrogen,  and  oxygen,  the  author 
has  calculated  the  atomic  refractions  of  fluorine,  chlorine,  and  bromine 
in  saturated  and  unsaturated  compounds.  The  values  obtained  were, 
for  chlorine,  5"9028  in  saturated,  and  6'001  in  unsaturated  compounds  ; 
for  bromine,  8*762  in  saturated,  and  8*759  in  unsaturated  compounds; 
for  fluorine,  1*082  in  saturated,  and  0*775  in  unsaturated  compounds. 
The  difference  between  the  two  values  is  therefore  far  more  pronounced 
with  fluorine  than  with  either  chlorine  or  bromine.  A  possible  ex- 
planation of  this  is,  that  fluorine  in  unsaturated  compounds  behaves  as 
a  polyvalent  element,  and  that  in  those  compounds  the  carbon  atoms 
are  no  longer  doubly  linked.  If  this  is  the  case,  the  true  atomic  re- 
fraction of  fluorine  in  these  compounds  is  0*775  plus  the  value  for  the 
double  linking,  1*707,  and  therefore  2  482.  The  atomic  refraction  of 
fluorine  in  saturated  compounds  is  about  equal  to  that  of  hydrogen, 
1*051.  If  the  double  linking  is  present  in  the  unsaturated  fluorine 
compounds,  in  these  fluorine  has  the  smallest  atomic  refraction  of  any 
known  element.  This  is  in  keeping  with  the  fact  that  fluorine  has  also 
the  smallest  atomic  volume.  H.  C. 

Rotatory  Po*wer  of  Polymerised  Compounds.  By  Marcellin 
P.  E.  Berthelot  (Compt.  rend.,  1.897,  125,  822). — In  connection  with 
the  researches  of  Guye  and  Aston,  the  author  calls  attention  to  his 
early  researches  on  the  rotatory  power  of  isoterebenthene  ([a]£,= 
-10*0°)  and  metaterebenthene  ([a]D=-3*3°)  (Ann.  Chim.  Phys., 
1853,  [iii],  39,  16),  and  styrene  ([a]D=-3*4°)  and  metastyrene 
(  [a]D=  -  2*2°)  (Abstr.,  1878,  296).  C.  H.  B. 

Flame  Spectrum  of  Carbonic  Oxide.  By  W.  Noel  Hartley 
{Proc.Roy.Soc,  1897,61, 217 — 219). — In  the  flame  spectrum  of  carbonic 
oxide  previously  examined  by  the  author  {Phil.  Trans.,  1895,  185,  A, 
176),  faint  lines  were  observed,  coincident  with  the  edges  of  carbon 
bands  present  in  the  flame  of  coal  gas.  Since  these  might  have  been 
due  to  carbonaceous  dust,  or  to  traces  of  volatile  hydrocarbons,  the 
spectrum  obtained  under  conditions  which  exclude  the  presence  of 
such  impurities  has  been  examined,  using  a  narrower  slit  than  formerly, 
to  ensure  better  definition.  "Whilst  no  carbon  bands  or  lines  were 
photographed,  two  groups  of  lines  of  the  watci-vapour  spectrum 
(Liveing  and  Dewar,  Phil.  Trans.,  179,  27)  were  observed,  which 
were  identified  by  comparing  them  with  those  obtained  from  the  flame 
of  an  oxy-hydrogen  blow-pipe.  The  same  lines  were  also  visible  when 
both  the  oxygen  and  carbonic  oxide  had  been  careiully  dried,  although 
not  present  in  the  original  photograph  of  the  carbonic  oxide  spectrum 
(loc.  cit.).  In  the  latter  case,  their  invisibility  was  probably  due  to  the 
lack  of  definition  caused  by  the  wider  slit.  The  lines  probably  owe 
VOL.  LXXIII.  ii.  27 
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their  origin  to  the  moisture  of  the  atmosphere  ;  their  presence  is, 
possibly,  a  confirmation  of  Dixon's  observation  (Trans.,  1886,  94), 
that  dry  carbonic  oxide  will  not  bum  in  dry  air,  although  Smithells 
(Trans.,  1894,  610)  states  that  it  will  burn  if  previously  heated. 

Since  the  relative  intensities  of  the  two  groups  of  lines  are  not  the 
same  as  in  Liveing  and  Dewar's  photographs,  it  is  possible  that  they 
belong  to  the  spectra  of  two  different  substances,  one  of  which  is 
possibly  an  oxide  of  nitrogen.  W.  A.  D. 

Spectrochemistry  of  Nitrogen.  VI.  Oxygen  Compounds  of 
Nitrogen.  By  Julius  W.  BbChl  {Zeil.  phyaikcU.  Chem.,  1898,  25, 
577 — 650). — The  spectrometric  constants  of  the  group  'NOg  do  not 
differ  to  any  appreciable  extent  in  the  alkylic  nitrates  and  nitric  acid, 
whilst,  further,  the  values  for  NO^,  obtained  by  comparison  of  the 
nitrates  with  the  alcohols  also  agree,  so  that  the  constitution  of  these 
compounds  must  be  regarded  as  similar  to  that  of  nitric  acid.  The 
value  of  the  NOj-group  further  agrees  with  that  of  the  same  group 
in  the  alkylic  nitrites,  but  is  considerably  greater  than  in  the  nitro- 
compounds. Concordant  values  for  the  NjO^-group  are  obtained  from 
the  primary  and  secondary  nitramines  and  the  substituted  nitro- 
urethanes,  so  that  the  author  concludes  that  even  if  the  group  NgOj 
is  not  identical  in  structure  in  the  three  classes  of  compounds,  yet 
there  can  be  no  saturation  difference,  and  similar  results  also  hold  for 
the  NOj-group.  The  nitroso-compounds  are  next  examined,  and  the 
spectrometric  constants  for  the  NO  and  NgO-groups  determined  for  a 
number  of  nitrosamines ;  the  values  obtained  agree  well  among  them- 
selves, but  the  results  for  NO  do  not  agree  with  those  obtained  from 
the  nitrites,  probably  owing  to  the  influence  of  the  oxygen  in  the 
latter  compounds.  In  the  hydrazines,  although  the  values  for  N^ 
differ  considerably,  yet  those  of  the  primary  nitrogen  alone  agree 
well  in  all  the  compounds,  being  equal  to  the  constants  obtained  for 
the  nitrogen  of  hydroxylamine  and  ammonia.  The  refraction  of  the 
Nj  group  in  the  diazo-compounds  is  8*41,  or  about  3*4  higher  than 
that  of  the  same  group  in  the  primary  hydrazines,  whilst  the  re- 
fraction for  N3  in  diazobenzeneimide  is  10'37,  that  is,  again  3*4  higher 
than  that  of  three  hydrazine  nitrogens,  so  that  the  diazo-nitrogens 
have  an  undoubtedly  higher  value  than  those  of  hydrazine,  the  differ- 
ence being  considerably  greater  than  that  due  to  au  ethylenic  linking. 
The  author  then  considers  the  bearing  of  these  results  on  the  question 
of  the  constitution  of  the  various  compounds.  In  azoxybenzene,  the 
value  for  the  NgO-group  is  11 '9,  whilst  that  calculated  on  the  assump- 
tion of  a  single  linking  between  the  nitrogen  atoms  is  7  5,  so  that 
azoxybenzene  must  be  regarded  as  a  compound  of  the  diazo-structure 

•XV.    XV-     e         1      r^NPh       Ph-NIN-Ph      T.        .    .,  ., 

with   the  formula  OCiii       or        Ti  .     for  similar  reasons,  the 

NPh  O 

author  considers  that  nitrosoethylurethane  and  its  homologues  are  ana- 

N  R 

loffous  in  structure  to  the  diazo-compounds,  the  formula   1  "^^N-^^ 

being  suggested.  The  constants  obtained  for  nitrous  oxide  and  free 
nitrogen  do  not  lead,  however,  to  any  definite  structural  formulw. 
The  oonstitutioQ  of  the  nitramines  is  discussed  at  considerable  length, 
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various  suggested  formulae  are  considered,  that  which  is  best  in  accord 

with  the  chemical  and  physical  properties  being  ^!>N^- — ^N.     The 

comparison  of  the  nitrites  with  the  nitro-paraffins  leads  to  the  formulae 
RO'NIO  and  ,R*N<C]  i    for  these  classes  of   compounds,  the  metallic 


nitrite  possessing  a  constitution  similar  to  that  of  the  alkylic  compounds. 
The  formation  of  a  nitro-paraffin  from  silver  nitrite  is  hence  explained, 

thus  :  AgO  'W.O  +  Mel  =  AgO-NMe-0-I  =  Agl  +  Me-N<?  As  the  re- 
fraction of  the  NOg-group  in  the  nitric  acid  and  the  nitrates  differs 
from  that   in   nitro-compounds,  the   group    •'N<C  i    is  absent  in  the 

nitrates,  and  as  the  complex  0=N:=0  should,  on  account  of  the  two 
doubly-linked  oxygens  and  a  quinquivalent  nitrogen,  possess  a  much 
higher  value  than  that  actually  found,  the  author  concludes  that  this 
group  is  also  absent,  and  that  the  formula  best  in  accord  with  the 
spectrometric  values  is  'O'O'NIO,  and  the  formation  of  nitro-compounds 
from  nitric  acid  is  explained  on  this  assumption.  The  author  further 
suggests  that  in  nitric  acid  itself  the  union  of  the  atoms  is  not  rigid, 
so  that  the  hydrogen  is  united  with  different  oxygens  in  turn  (Abstr., 
1897,  ii,  297).  L.  M.  J. 

Electromotive  Behaviour  of  Chromium.  By  Wilhelm  Hittorf 
{Zeit.  physikal.  Chem.,  1898,  25,  729 — 749). — In  dilute  halogen  acids 
or  sulphuric  acid,  chromium  dissolves  on  the  application  of  heat  with 
the  formation  of  chromous  compounds  ;  nitric,  chloric,  chromic,  phos- 
phoric, citric,  tartaric,  formic,  and  acetic  acids ;  caustic  potash  and 
caustic  soda  have,  however,  no  action  either  hot  or  cold.  In  its 
electrical  properties  it  was  found  to  be  electi'onegative,  not  only  to 
zinc,  but  also  to  cadmium,  iron,  nickel,  copper,  mercury,  and  silver, 
and  is  inactive  in  salt  solutions  of  these  metals  except  in  that  it 
reduces  mercuric  or  cupric  to  mercurous  or  cuprous  salts.  When  em- 
ployed as  anode  in  solutions  in  which  it  is  indifferent,  it  was  found  to 
become  covered  with  a  yellow  film  of  chromic  acid,  and  the  loss  of 
weight  of  the  anode  was  found  to  correspond  with  the  production  of 
sexavalent  chromium  ions  ;  this  occurs  even  in  solutions  of  hydrogen 
chloride  in  which  chromium  ordinarily  dissolves  with  the  formation  of 
chromous  salts.  This  may  be  due  either  to  the  decomposition  of  the 
water  by  the  anion  and  subsequent  formation  of  chromic  acid  from 
the  liberated  oxygen,  or  to  the  formation  of  a  compound  of  sexavalent 
chromium  with  the  anion  and  the  decomposition  of  this  compound  by 
water  ;  no  such  compound,  however,  is  actually  known  to  exist.  In  solu- 
tions of  potassium  thiocyanate  or  of  an  iodide,  the  chromium  anode  experi- 
ences no  loss,  A  chain  of  the  type,  Or  |  KCl  |  NaNOg  |  AglSTOg  [  Ag, 
gave  no  electromotive  force  at  5°,  and  the  same  result  obtained  when 
a  dilute  acid  was  used  in  place  of  the  potassium  chloride  solution  : 
when  measured  against  2  Daniells  cells,  an  E.M.F,  of  0'4D  was 
obtained.     When  the  acid  employed,  however,  was  sufficiently  strong 

27—2 
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to  cause  dissolution  of  the  chromium  and  evolution  of  hydrogen,  an 
E.M.F.  of  r056  volts  was  found.  When  the  metal  was  used  for 
the  electrolysis  of  melted  potassium  chloride  or  zinc  chloride,  totally 
different  results  were  obtained,  and  the  loss  of  weight  of  the  anode 
proved  that  bivalent  chromium  ions  were  produced,  and  similar 
results  were  also  found  in  solutions  at  100'',  of  the  halogen  acids, 
of  potassium  chloride,  cyanide,  bromide,  or  iodide,  of  barium  chloride  or 
ammonium  chloride,  and  in  solutions  of  zinc  or  magnenium  chloride  at 
higher  temperatures.  In  solutions  of  the  salts  of  easily  reducible 
metals,  such  as  cadmium  or  copper,  the  chromium  was  still  found  to  pro- 
duce sexavalent  ions.  Corresponding  with  this  change  in  the  activity  of 
the  chromium,  a  change  was  also  found  in  E.M.F.  of  the  cell  previously 
examined,  the  value  of  1*05  volts  being  reached  at  100'^,  when  such  a 
cell  forms  a  constant  galvanic  element.  In  melted  oxygen  salts  or 
in  oxygen  acids  at  100°,  sexavalent  ions  were  still  found  to  exist,  so 
thattheKM.F.  of  acellofthetypeCr  |  SO^K.^  |  NaNOj  |  NOgAg  |  Ag 
remains  practically  constant  when  raised  to  100°.  By  the  use  of 
alcoholic  solutions  of  zinc  chloride,  the  tervalent  ions  wore  also  ob- 
tained. The  inactivity  of  the  chromium  is  compared  with  the  passive 
state  of  iron,  but  the  author  considers  that  the  explanation  assigned 
to  the  latter  phenomenon,  namely,  the  formation  of  a  film  of  uxide, 
cannot  apply  to  the  former  case.  L.  M.  J. 

Electromotive  Behaviour  of  Cadmium  Amalgams  of  DiflFerent 
ComiKJsition.  By  Wiliiklm  Jakger  {Aim.  I'luja.  Chem.,  1898,  [ii],  64, 
106 — 110). — As  cadmium  cells  are  employed  in  place  of  zinc  cells  as 
standards  in  K.M.F.  measurements,  it  is  of  importance  to  ascertain 
in  how  far  their  behaviour  depends  on  the  composition  of  the  cadmium 
amalgam  they  contain.  Direct  measurements  show  that  amalgams 
containing  from  5  to  15  per  cent,  of  cadmium  exercise  the  same  influence 
on  the  E.M.F.,  as  this  is  not  found  to  vary  within  one-hundredth  of 
a  millivolt.  Amalgams  containing  more  than  15  per  cent,  of  cadmium 
do  not  give  constant  results,  the  E.M.F.  rising  gradually  to  that 
given  by  cadmium  alone.  An  amalgamated  cadmium  rod  is  at  first 
found  to  give  the  value  obtained  for  the  weak  amalgams,  but  in  a  short 
time  the  E.M.F.  rises  in  the  direction  of  that  of  pure  cadmium.  This 
is  evidently  due  to  the  diffusion  of  the  mercury  into  the  cadmium. 

H.  C. 

Electrolysis  of  Hydrochloric  Acid  and  Cathodic  Formation 
of  Lead.  By  Fkitz  Habkh  {Zeit.  anorg.  Chem.,  1898,  16, 
438 — 449).  — Electrolysis  of  hydrochloric  acid  with  platinum  or  platin- 
iridium  electrodes  is  found  to  result  in  an  attack  of  the  platinum  at 
ordinary  temjierature  when  the  acid  is  concentrated,  but  the  platinum 
remains  unaffected  when  the  concentration  is  below  30  per  cent.  HCl. 
Platiniridium  containing  10  per  cent,  of  iridium  is  hardly  attacked  at  all 
by  the  concentrated  acid,  and  if  the  alloy  contains  20  per  cent,  of  iridium 
it  remains  unaffected.  At  the  boiling  point,  an  11  per  cent,  acid 
solution  attacks  the  platinum  as  vigorously  as  a  36  per  cent,  solution 
at  the  ordinary  temperature,  but  an  8  per  cent,  solution  leaves  the  plati- 
num intact.  During  the  course  of  the  electrolysis,  a  deposition  of 
platinum  on  the  cathode  is  observed,  but  this  is  not  due  to  transference 
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of  platinum  from  the  anode  to  the  cathode,  as  the  cathode  loses  in 
weight.  It  is  probably  due  to  mechanical  action  and  in  some  way 
connected  with  the  absorption  of  gases  by  the  platinum.  Lead  is  found 
to  behave  in  a  similar  manner,  so  that  formation  of  a  layer  of  spongy 
lead  on  the  cathode  can  be  obtained  by  the  electrolysis  of  sulphuric 
acid  with  lead  electrodes.  H.  C. 

Electrolysis  of  Hydrochloric  Acid.  II.  By  Fritz  Haber  and 
S.  Grinberg  {Zeit.  anorg.  Chem.,  1898,  16,  329 — 361.  Compare  this 
vol.,  ii,  215). — In  continuing  their  investigation  of  the  electrolysis 
of  hydrochloric  acid,  the  authors  have  made  experiments  with  acid  to 
which  either  sodium  hydroxide  or  magnesia  had  been  added  in  sufficient 
quantity  to  effect  a  neutralisation  of  two-thirds  of  the  acid  ;  they  have 
also  carried  out  investigations  with  the  pure  dilute  acid  at  100°.  The 
presence  of  sodium  hydroxide  or  magnesia  has  little  effect  on  the 
evolution  of  oxygen  from  the  dilute  acid.  Heating  the  acid  brings 
about  a  most  marked  increase  in  the  evolution  of  oxygen,  which  was 
found  in  one  case  to  constitute  88*2  per  cent,  of  the  gas  from  the  anode. 
The  amount  of  chloric  acid  formed  is,  however,  decreased  to  mere 
traces,  unless  the  acid  is  largely  diluted  with  water.  Perchloric  acid 
is  also  found  in  very  small  quantity.  A  full  theoretical  disscussion  is 
given  by  one  of  the  authors.  (F.  H.).  H.  C. 

Migration  Constants  of  Zinc  and  Cadmium  Salts  in  very- 
Dilute  Solutions.  By  Gottfried  Kummell  {Ann.  Fhys.  Chem.,  1898, 
[ii],  64,  655 — 679). — The  author  finds  that  limiting  values  for  the 
migration  constants  of  zinc  and  cadmium  salts  can  be  directly  deter- 
mined with  the  haloid  compounds  when  the  dilution  is  y^tt  *°  T¥^ 
normal,  and  that  these  values  are  in  keeping  with  the  Kohlrausch  law. 
The  sulphates,  however,  appear  to  contain  complex  ions  of  the  character 
S^OZnSO^,  and  therefore  do  not  give  results  consistent  with  the 
Kohlrausch  law  in  these  dilutions.  Combining  his  results  with  the 
conductivity  determinations  of  Wershofen  and  Kohlrausch,  the  author 
gives  the  following  apparent  rates  of  transference  U  and  V  for  the 
positive  and  negative  ions  respectively,  the  concentrations,  c,  being  given 
in  equivalents  per  litre. 


iCdClj. 

JCdBra. 

iCdl^. 
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UW 
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A  107 
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34 

30 
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46 
41 

86 
72 

61 

39 
32 

27 

47 
40 

33 

98 

94 
91 

39 

38 
37 

59 

55 
54 

H.  C. 

Electrostenolysis.  By  Alfred  Coehn  {Zeit.  physikal.  Chem., 
1898,  25,  651 — 656). — From  the  law  that  when  two  dielectrics  are  in 
contact,  that  with  the  higher  dielectric  constant  becomes  positive  to  the 
other,  it  follows  that  water,  owing  to  its  very  high  constant,  becomes 
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positive  to  the  walls  of  the  containing  vessel,  and  hence  the  metallic 
ioDS  form  a  layer  on  the  wall  and  the  acid  ions  the  corresponding  film 
of  the  *  double  layer.'  The  quantity  of  metal  so  precipitated  is  too 
small  to  be  visible,  but  in  the  case  of  a  layer  so  formed  in  a  crack  in 
the  partition  separating  two  similar  solutions  containing  electrodes, 
the  quantity  may  be  increased  if  the  addition  at  the  cathodic  end 
exceeds  that  dissolved  at  the  anodic  end,  in  which  case  Braun's 
"  electros  tenolysis "  (A-bstr.,  1891,  393)  will   occur.     This  happens: 

(1)  when  the  negative  radicle  does  not  act  on  the  precipitated  metal ; 

(2)  when  insoluble  compounds,  usually  peroxides,  form  at  the  anode ; 

(3)  when  the  negative  ion  reacts  with  the  solution  to  form  salts  of  a 
higher  oxide  ;  and  the  author  points  out  that  all  the  cases  of  clectro- 
stenolysis  observed  by  Braun  are  due  to  one  or  other  of  these  causes. 

L.  M.J. 
Determination  of  the  Conductivity  of  Liquids  in  Thin 
Layers.  By  G.  B.  Bryan  {Phil.  M(ig.,  1898,  [v],  46,  253—272).— 
According  to  Koller(Fri«n.^er.,1889, 98,  iia,  201  ),the8pecificconductivity 
of  certain  liquids  decreases  as  the  thickness  decreases.  By  careful 
repetition  of  Kollei-'s  experiments  with  new  and  improved  a2)paratu8, 
the  author  has  been  able  to  prove  that  for  dilute  solutions,  alcohol 
and  aniline,  the  conductivity  is  the  same  for  all  thicknesses  within  the 
limits  of  the  experiments.  It  has  been  found  that  the  great  differ- 
ences obtained  by  KoUer  for  water  and  alcohol  can  be  eliminated  by 
taking  care  that  the  plates  are  true  and  clean,  and  by  using  an 
alternate  current  instead  of  a  continuous  one.  H.  C. 

Calculation  of  the  Conductivity  of  Aqueous  Solutions  Con- 
taining Two  Electrolytes  with  no  Common  Ion.  By  Jam&s  G. 
MacGreoor  and  E.  H.  Archibald  {Phil.  Mag.,  1898,  [v],  45, 
151 — 157). — According  to  the  dissociation  theory,  the  specific  con- 
ductivity of  a  complex  solution,  volume  v  of  which  contains  N■^,  N^y 
^8»  ^-i  gram  equivalents  of  the  electrolytes  1,  2,  3,  <fcc.,  respectively, 

is  given  by  the  expression,  -  (oi.A^ifioo  j  +  ojiV^aMoo  2  +  "s^sMoo  s  +  &«.)» 

where  the  a's  are  the  coefficients  of  ioni.sation  of  the  electrolytes  and 
the  /i,oQ  's  their  specific  conductivities  per  gram  equivalent  at  infinite 
dilution.  It  is  shown  how  equations  sufl5cient  for  the  determination 
of  the  a's  and  N'&  may  be  obtained  for  solutions  containg  two  electro- 
lytes with  no  common  ion.  A  series  of  observations  and  calculations 
of  the  conductivity  of  solutions  containing  sodium  and  potas.sium 
chlorides  and  sulphates  was  made  to  test  the  results.  The  agreement 
between  the  observed  and  calculated  values  in  the  case  of  the  more 
dilute  solutions  is  satisfactory.  H.  C. 

New  Basis  for  the  Values  of  the  Conductivities  of  Electro- 
lytes. By  Friedrich  Kohlrausch,  L.  Holborn,  and  H.  Diesselhorst 
{Ann.  Phys.  Civem.,  1898,  [ii],  64,  417— 455).— The  object  of  this 
investigation  was  to  obtain  accurate  determinations  of  the  conductivi- 
ties of  a  number  of  normal  electrolytes,  and  to  employ  these  values  for 
the  purpose  of  revising  the  older  data  with  reference  to  conductivities, 
as  well  as  to  furnish  numbers  that  might  be  used  as  standards  in 
future  determinations.  The  unit  of  conductivity  selected  is  that  of  a 
substance  of  which  1  centimetre  cubed  has  a  resistance  of  1  ohm.    This 


GENERAL   AND   PHYSICAL   CHEMISTRY.  367 

conductivity  is  denoted  by  k,  and  the  conductivity  in  electromagnetic 
units  is  therefore  k  .10^.  Solutions  of  strong  monobasic  acids,  which 
have  the  greatest  conductivity,  would  approximate  to  the  above  unit 
conductivity  at  38 — 40°.  At  the  ordinary  temperature,  accumulator 
sulphuric  acid  has  a  value  of  about  0-7;  concentrated  copper  sulphate, 
0*05  J  concentrated  sodium  chloride,  0*2;  and  good  distilled  water  10"^. 
For  mercury  at  0°,  k-  10630. 

The  following  values  were  obtained  for  the  standard  electrolytes 
examined. 

Sulphuric  acid,  of  maximum  conductivity,  density  18°/4°  =  1*223, 
containing  about  30  per  cent.  H2SO4,  Kjg  =  0'7398. 

Magnesium  sulphate,  of  maximum  conductivity,  density  1 8°/4°  =  1  '190, 
about  35-6  per  cent.  MgSO^,  K^g^  0-04923. 

Sodium  chloride,  saturated  solution,  Kjg  =  0'21605. 

Potassium  chloride,   normal  solution,  Kjg  =  0*09822. 

„  ,,        yjy  „  ,,  K^g  =  0'01119. 

„     ij,        „         „         K,g  =  0-002397. 
M   tU        »         »         Kig  =  0-001225. 

Experiments  were  made  at  temperatures  between  0°  and  36°,  in  order 
to  determine  accurately  the  influence  of  temperature  on  the  conductivi- 
ties of  the  above  solutions.     The  results  are  given  in  tabular  form. 

To  convert  values  obtained  in  the  older  determinations,  and  expressed 
in  mercury  units  k  into  the  units  now  employed,  they  should  theoreti- 
cally be  multiplied  by  the  factor  10630.  But  as  several  sources  of 
error,  as,  for  example,  in  the  temperature  measurements,  are  known  to 
exist,  it  would  appear  that  the  value  of  the  factor  for  the  determina- 
tions of  Kohlrausch  and  Grotian,  Kohlrausch,  Loeb,  and  Nernst,  Mac- 
Gregory,  and  Sheldon  is  about  10691.  For  determinations  made  in 
Ostwald's  laboratory,  the  factor  10660  may  be  taken.  H.  C. 

Determination  of  the  Boiling  Point  of  Aqueous  Solutions 
with  Beckmann's  Apparatus.  By  Wilhelm  Makckwald  and  A. 
Chwolles  {£er.,  1898,  31,  791 — 795). — More  concordant  results  were 
obtained  than  are  commonly  supposed  to  be  attainable  ;  the  following 
precautions  were  observed.  (1)  Two  apparatus  were  used.  Water 
was  first  boiled  in  both,  and  the  difference  between  the  readings  of  the 
two  thermometers  was  noted.  The  water  in  one  was  then  replaced  by 
the  solution  to  be  examined,  and  the  difference  between  the  two 
thermometers  again  noted.  By  subtracting  the  first  diffei-ence  from 
(or  adding  it  to)  the  second,  the  raising  of  boiling  point  in  the  solution 
is  obtained,  free  from  any  error  that  variation  of  the  atmospheric 
pressure  might  otherwise  have  introduced.  (2)  For  a  month  before 
use  both  thermometers  were  heated  each  day  to  120 — 160°  in  glycerol 
and  allowed  to  cool  slowly  during  the  night;  this  treatment  was 
necessary  in  order  to  secure  a  constant  difference  between  the  two 
thermometers  when  both  were  immersed  in  boiling  water.  In  each 
separate  series  of  determinations,the  difference  between  the  readings  of 
the  two  thermometers  varied  at  most  by  ±0-004°  to  0006°,  whilst  the 
raising  of  the  boiling  point  varied  in  the  different  series  from  0-065°  to 
0-165°;  the  solutions  experimented  with  were  those  of  cinchonine 
hydrogen  c?-tartrate  and  ^-tartrate. 

The  boiling  vessel  is  best  made  of  Jena  glass  with  a  thin  platinum 
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wire  fused  into  the  bottom ;  those  of  Thuringian  glass,  with  a  thick  wire, 
crack  very  soon.  The  apparatus  is  heated  very  cautiously  with  a  ring- 
burner  slightly  larger  in  diameter  than  the  porcelain  mantle,  and  finally 
a  long,  thin,  smoky  flame  is  lighted  under  the  boiling  vessel ;  l\ — IJ 
hours  elapses  before  the  temperature  becomes  constant.         C.  F.  B. 

Heat  of  Separation  in  Solutions :  Freezing  Point  Reduction : 
Solubility.  By  Albekt  Daiims  {Ann.  Phya.  C/iem.,  1898,  [ii],  64, 
507 — 518). — By  "  heat  of  separation,"  the  author  denotes  all  heat 
changes  which  accompany  the  removal  of  one  of  the  constituents  from 
a  solution,  as  heat  of  vaporisation  or  solidiBcation  of  the  solvent. 
Thermodynamical  considerations  lead  to  the  general  law  of  solubility 
enunciated  by  Schroder  (Abstr.,  181)3,  ii,  366),  and  Le  Chatelier 
(Abstr.,  1894,  ii,  272).  A  satisfactory  agreement  with  the  theory  is 
obtained  for  solutions  of  ethylenic  bromide  in  naphthalene,  ethylenic 
bromide  and  benzene  in  diphenylamine,  and  diphenylamine  in  ethylenic 
bromide.  Exceptions  are  observed  in  other  cases,  and  these  the  atithor 
refers  in  the  first  place  to  the  influence  of  temperature  on  the  latent 
heat  of  fusion.  If  the  latent  heat  of  fusion,  r,  changes  with  temperature, 
80  that  r  =  rQ  +  a(<Q— <),  the  Schroder- Le  Chatelier  formula  then  becomes 


log«- 


\t     tj 


H.  C. 


Determinations  of  the  Freezing  Point  Reductions  of  Dilute 
Solutions  and  their  Relation  to  the  Theories  of  Solutions.  By 
Richard  Auego  {Ann.  rhya.  Chem.,  1898,  [ii],  64,  486— 506).— A 
critical  examination  of  the  determinations  of  the  freezing  point  reduc- 
tions of  dilute  aqueous  solutions  which  have  been  made  by  Eaoult, 
Jones,  Loomis,  Nernst  and  Abegg,  Wildermann,  and  Ponsot,  leads  the 
author  to  conclude  that  the  more  trustworthy  the  method  adopted  and 
the  results  obtained,  the  closer  the  agreement  between  these  results 
and  those  required  by  the  theories  of  Van't  Hoff  and  Arrhenius.  The 
vapour  pressure  determinations  of  Dieterici  (Ann.  Phya.  C/tcm.,  1897,  [ii], 
62,  616),  are  also  criticised,  and  the  want  of  agreement  between  the 
results  obtained  and  those  required  by  the  above  theories  is  shown  to 
be  probably  due  to  experimental  error.  H.  C. 

Thermochemistry  of  Hydrobenzamide  Amarine,andLophine. 
By  Marcel  Del^pine  {Compt.  rend.,  1897,  126, 178 — 181). — Amarine 
crystallises  with  ^HgO,  and  in  this  hydrated  form  melts  at  100° ;  when 
anhydrous,  it  melts  at  129°. 


Hydrobenzamide 
Hydrated  amarine 
Anhydrous      ,, 
Lophine  


Heat  of  combustion 


(1) 

At  constant 

Tolunie. 


2666-1  cal. 
2651-2 
2651  -4 
2585-85 


(2) 

At  constant 

pressure. 


2668-1  cal. 
2653-2 
2653-4 
2587-6 


Heat  of 
formation. 


-66-8  CaL 
-51-9 
-62-1 
-55-3 


Heat  of  solution 

and  of 
neutralisation. 


4-8  Cal. 
6-1 
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SCsH.CHOliq.  +  2NH3dias.  =  (CgHsCHX.NaSol. +  3H2O  (liq.)  + 
2x11  Cal. 

CgiHiglSTg  (amarine)  sol.  +0  =  C2iHieN'2  soL+HgO  liq.  +66-6  Cal. 

J.  J.  S. 

Determination  of  the  Molecular  Weight  of  Solid  Sub- 
stances. By  Isidor  Traube  {Ber.,  1898,  31,  1081—1083.  Compare 
this  vol.,  ii,  213). — The  author,  in  reply  to  the  criticism  of  Fock  (this 
vol.  ii,  284),  maintains  the  accuracy  of  his  previous  deduction  that 
most  solid  compounds  have  twice  the  molecular  weight  usually 
ascribed  to  them.     He  also  points  out  that  Fock  is  not  justified  in 

applying  the  equation   c —  +  —7=^  =  const,  to  strong  electrolytes,  in 

the  way  in  which  he  has  employed  it  in  his  method  for  determining 
the  molecular  weights  of  solid  substances  (Abstr,,  1897,  ii,  481  ; 
this  vol.,  ii,  154).  A.  H. 

Supersaturation  and  its  Dependence  on  Crystalline  Form. 
By  William  W.  J.  Nicol  {Zeit.  anorg.  Chem.,  1897,  15,  397—404).— 
The  author  advances  the  view  that  when,  under  the  conditions  of  the 
experiment,  two  allotropic  modifications  of  the  dissolved  or  molten 
substances  are  capable  of  existing,  the  occurrence  of  supersaturation 
or  superfusion  becomes  possible.  By  allotropic  is  here  understood 
not  merely  amorphous  and  different  crystalline  forms  of  the  same 
substance,  but  such  different  crystalline  modifications  as  may  owe 
their  existence  to  the  presence  or  absence  of  water  of  crystallisation, 
or  other  foreign  molecules.  Thus  a  supersaturated  solution  of  sodium 
thiosulphate  deposits,  on  evaporation  at  ordinary  temperature,  not 
only  crystals  containing  SHgO,  but  also  crystals  which  probably  con- 
tain 2H2O.  Sodium  sulphate,  as  is  well  known,  gives  both  the 
decahydrate  and  a  heptahydrate.  Borax  can  be  obtained  either  as 
decahydrate  or  pentahydrate,  and  similar  allotropic  forms  were 
observed  with  barium  chloride  and  lead  acetate.  The  deposition  of 
different  allotropic  crystalline  forms  from  supersaturated  solutions 
was  observed  with  the  nitrates  of  potassium,  ammonium,  and  silver, 
and  among  organic  compounds  with  acetanilide,  quinol,  acetamide, 
resorcinol,  and  malonic,  mandelic,  tartaric,  and  citric  acids. 

H.  C. 

Crystallisation  of  Overcooled  Benzophenone.  By  Karl 
ScHAUM  {Zeit.  physikal  Chem.,  1898,  25,  722— 728).— The  author  had 
previously  observed  that  benzophenone  contained  in  various  tubes 
which  had  been  heated  for  some  time  above  its  melting  point,  solidified 
at  different  temperatures,  although  the  tubes  were  all  treated  alike, 
and,  therefore,  considered  it  probable  that  the  nature  of  the  surface 
in  contact  with  an  overcooled  liquid  affects  the  temperature  of  solidi- 
fication. To  test  this,  62  tubes  of  benzophenone  were  prepared, 
and  in  about  30  were  placed  small  pieces  of  glass,  pumice,  or 
marble,  garnets,  sand,  &c,,  whilst  the  interior  of  some  of  the  tubes 
was  previously  etched  by  hydrogen  fluoride  or  coated  with  fat.  The 
tubes  were  then  kept  at  52°  for  30  minutes  and  allowed  to  cool, 


370  ABSTRACTS  OP  CHEMICAL  PAPERS. 

the  temperature  being  noted  at  which  solidification  occurred  in  each 
tube.  The  effect  of  the  added  substance  is,  in  general,  to  increase  the 
tendency  to  solidify,  the  sand  having  the  most  marked  effect. 
Repeated  melting  diminishes  this  tendency,  as  in  the  first  series  of 
experiments  40  tubes,  and  in  the  sixth  series  only  10  tubes,  solidified 
at  the  temperature  of  the  air.  Long  heating  and  very  gradual  cooling 
favour  the  overcooling,  and  at  low  temperatures  produced  by  carbonic 
anhydride  and  ether  the  benzophenone  solidifies  to  a  glassy  mass.  In 
all  the  experiments,  the  stabile  modification  of  the  compound  was  alone 
obtained.  L.  M.  J. 

The  Equilibrium,  CO  +  HjO^OOj  +  Hg,  and  the  Study  of 
Explosives.  By  C.  Hoitsema  {Zeit.  physikal.  Chem.,  1898,  25, 
686 — 698). — In  most  cases  of  the  combustion  of  explosives  in  insufH 
cient  oxygen,  the  chief  products  of  the  reaction  are  carbonic  anhydride, 
carbonic  oxide,  water,  and  free  hydrogen,  so  that  at  the  temperature 
of  the  explosion  these  gases  are  in  equilibrium,  and  from  the  quanti- 
ties of  the  several  components,  the  equilibrium  constant  may  be  calcu- 
lated for  the  reversible  reaction,  CO  +  H20;:iCX)2  +  Hj.  At  ordinary 
temperatures,  the  velocity  in  either  direction  is  practically  zero,  but  at 
600*^  the  direct  action,  CO -H  H^O— ♦CO^ -H  Hj,  becomes  measurable, 
although  the  reverse  action  cannot  be  observed  below  about  900° 
(Naumann  and  Pistor,  Abstr.,  1886,  16,  120).  From  the  results  of 
Macnab  and  Ristori's  (Abstr.,  1895,  ii,  434)  determinations  of  the 
composition  of  the  gaseous  products,  and  of  the  heat  produced  by 
different  explosives,  the  author  calculates  the  temperature  of  the 
explosion  and  the  e<iuilibrium  constant  for  the  above  reaction ;  this 
constant  is  found  to  increase  with  temperature  from  about  4  at  2200° 
to  5  at  2800°.  From  Horstmann's  researches  on  the  incomplete  com- 
bustion of  mixtures  of  carbonic  oxide  and  hydrogen,  further  data  are 
obtained  for  the  determination  of  the  constant,  and  in  each  set  of 
experiments  a  maximum  value  is  indicated  at  a  temperature  varying 
from  2500°  to  2900°,  the  mean  being  6-26  at  2670°.  This  maximum 
value  should  occur  at  the  temperature  at  which  the  heat  development 
is  zero,  and  by  the  aid  of  Mallard's  and  Le  Chatelier's  formula?  for  the 
specific  heats  of  the  various  gases,  this  temperature  is  calculated  to  be 
2825°,  a  number  lying  between  that  indicated  by  the  two  sets  of 
determinations,  which  the  author  considers  agree  as  well  as  could  be 
expected,  many  factors,  the  dissociation  of  the  product,  for  instance, 
not  being  determined.  L.  M.  J. 

The  author  makes  no  mention  of  Dixon's  determinations  of  the 
equilibrium  constant,  nor  of  any  of  the  same  author's  numerous 
researches  on  this  subject  (Trans.,  1886,  94;  Abstr.,  1886,  479). 

L.  M.  J. 

Explanation  of  the  Exceptions  observed  in  the  Speed  of 
Chemical  Changes  in  Solution.  By  Ernst  Cohen  {Chevi.  Centr., 
1897,  ii,  460  ;  from  Maandhl.  Natuurw.,  1897, 21,  47— 53).— The  rate  of 
inversion  of  cane-sugar  is,  according  to  Ostwald,  given  by  the  equation 

1            A 
K=-\og ,  where  t  is  time,  A  the  amount  of  sugar  originally 

t         A-x 
present,  and  x  the  amount  that  has  undergone  change  in  the  time  t. 
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Exceptions  are,  however,  observed  from  this,  the  normal  behaviour. 
Thus,  when  ^  =  40  per  cent.,  Z'=  29"16,  but  when  A  =  4:  per  cent.,  K  is 
only  19 "15.  The  exceptions  are  due  to  the  volume  of  the  sugar  being 
left  out  of  consideration ;  for  if  the  amount  of  acid  is  the  same  in 
both  cases,  the  volume  in  which  sugar  molecules  and  acid  molecules 
meet  is  smaller  in  the  case  of  a  40  per  cent,  than  with  a  20  per  cent, 
sugar  solution,  and,  consequently,  the  rate  of  inversion  is  greater.  In 
this  case  K^^  :  K^q  =  1/(100  -  b^^) :  1/(100  -  b^o),  where  b^^  and  620  ^^®  ^^^^ 
volumes  occupied  by  40  and  20  grams  of  sugar  respectively  in  the 
solution.  Or,  for  the  general  case,  Kp:  Kq  =  (7^^/(100  -  6^) :  (^^/(lOO  -  6g), 
where  Cp  and  Gq  are  the  concentrations  of  the  acid.  The  author  has 
tested  these  equations  experimentally,  and  finds  that  they  hold. 

H.  C. 

Separation  of  Racemic  Compounds  by  means  of  Optically 
Active  Substances.  By  Wilhelm  Marckwald  and  A.  Chwolles 
{Ber.y  1898,  31,  783— 790).— There  are  still  adherents  to  Pasteur's 
opinion  that,  if  racemic  acid  can  be  separated  into  r-  and  ^-tartaric 
acids  by  crystallisation  of  its  quinine,  but  not  of  its  potassium,  salt ; 
if,  that  is,  ^'  quinine  does  not  behave  in  the  same  way  with  respect  to 
the  two  tartaric  acids  as  potash  does,  this  is  only  because  it  is  asym- 
metrical, whilst  potash  is  not.  Asymmetry  is  thus  a  property  which 
is  in  itself  capable  of  altering  chemical  affinity."  Now  it  is  opposed 
to  modern  views  of  affinity  that  two  acids  which  have  an  identical 
constant  of  affinity  with  respect  to  one  base,  potash,  should  have 
different  constants  with  respect  to  another  base,  quinine.  In  fact, 
the  authors  find  that  r-  and  ^-tartaric  acid  have  an  identical  con- 
stant of  affinity  in  respect  to  both  cinchonine  and  nicotine,  which  are 
both  optically  active,  and,  therefore,  asymmetrical ;  for  solutions  of 
equivalent  strength  of  the  cinchonine  hydrogen  salts  of  these  two 
acids  exhibit  a  raising  of  the  boiling  point  of  the  water  by  the  same 
amount ;  and  the  methylic  salts  of  the  two  acids  ai-e  hydrolysed  at 
the  same  rate  by  nicotine,  both  at  17*5°  and  at  40°  (decinormal  aqueous 
solutions  of  the  two  reacting  substances  were  mixed  in  equal  propor- 
tions by  volume). 

The  following  explanation  is  adopted.  The  potassium  salts  of  two 
optically  isomeric  acids  are,  like  the  acids  themselves,  images  of  each 
other  in  a  mirror ;  they  would,  therefore,  not  be  expected  to  have 
different  solubilities,  nor,  in  consequence,  to  be  separable  by  crystalli- 
sation ;  but  when  the  two  acids  form  salts  with  an  optically  active 
base,  the  two  compounds  formed,  each  of  which  now  contains  two 
asymmetric  systems,  are  no  longer  related  as  object  to  image,  and 
might,  therefore,  be  expected  to  exhibit  a  difference  in  solubility  such 
as  would  render  it  possible  to  separate  them  by  crystallisation.  It  is 
this  physical  difference  between  the  two  salts  that  determines  the 
possibility  of  separation,  not  a  difference  in  the  extent  of  chemical 
action  of  the  two  acids  on  the  base ;  for,  when  inactive  methylethyl- 
acetic  acid,  or  inactive  mandelic  acid,  is  treated  with  (optically 
active)  brucine,  in  amount  just  sufficient  to  neutralise  half  of  the  acid, 
care  being  taken  that  enough  water  is  2^68ent  to  keep  the  brucine  salt 
dissolved,  the  acid  that  can  be  removed  from  the  solution  by  extraction 


372  ABSTRACTS  OF  CHEMICAL  PAPERS, 

with  ether  is  found  to  be  optically  inactive.  No  separation  into 
optically  active  constituents  has  been  effected  by  the  purely  chemical 
action  of  the  optically  active  base ;  it  is  only  when  physical 
differences  come  into  play,  such  as  the  difference  of  solubility  mani- 
fested in  the  one  salt  crystallising  out  before  the  other,  that  a  separa- 
tion of  the  constituents  is  attained. 

Incidentally,  normal  cinc/ionine  \-tartrate  was  prepared  ;  like  the  r- 
isomeride,  it  crystallises  with  2H2O,  and  both  substances  are  partially 
decomposed  by  water  into  cinchonine  and  the  hydrogen  tartrate. 

C.  F.  B. 

Hylotropically  Isomeric  Substances.  By  KaklSchaum  {Anruden, 
1898,  300,  205— 228).— The  term  "  hylotropic"  has  been  proposed  by 
Ostwald  to  denote  such  substances  or  mixtures  of  substances  as  are 
capable  of  undergoing  chanj,'e  into  others  in  such  a  manner  that  the 
elementary  com{)ositioD  of  the  original  substances  is  the  same  as  that 
of  the  products  of  reaction.  Thus,  the  substances  standing  on  either 
side  of  a  chemical  efjuation  are  hylotropic.  All  compounds  which 
may  change  directly  into  isomeric  compounds  are  hylotropically 
isomeric.  These  may  be  divided  into  two  groups  :  physically  isomeric 
hylotropic  substances,  in  which  the  isomerism  depends  on  a  difference 
in  the  energy  content,  and  chemically  isomeric  hylotropic  substances, 
which  owe  their  difference  to  differences  in  the  chemical  molecules. 
Physically  isomeric  substances  are  always  hylotropic,  but  this  is  not 
true  of  chemical  isomerides.  Polymorphous  substances  are  physically 
isomeric,  and  form  the  main  class  of  hylotropic  substances  of  this 
order  ;  in  the  liquid  state,  experiments,  which  the  author  quotes,  with 
hexachIor-a-keto-/3-/i-pentene  show  that  the  physical  isomerism  which 
holds  for  the  solid  (see  Kiister,  Abstr.,  1896,  ii,  158)  is  not  main- 
tained. Chemical  hylotropism  is  most  fre^piently  due  to  polymerisa- 
tion and  dissociation.    Some  special  cases  are  discussed  by  the  author. 

H.  C. 

Condensation  of  Water  Vapour  in  Presence  of  Dust-fi^e 
Air  and  other  Gases.  By  C  T.  K.  Wilson  {Proc.  Roy.  Sac,  1897, 
61,  240 — 242). — When  air,  oxygen,  nitrogen,  chlorine,  or  carbonic 
anhydride,  initially  saturated  with  moisture,  and  free  from  all  foreign 
nuclei,  is  allowed  to  expand  suddenly,  a  rain-like  condensation  takes 
place  if  the  expansion  exceeds  a  certain  critical  limit ;  on  increasing 
the  expansion,  a  second  definite  limit  is  reached,  beyond  which  the  con- 
densation is  cloud-like,  the  number  of  drops  formed  increasing  at  a 
very  rapid  rate  with  increasing  pressure.  In  the  case  of  hydrogen, 
the  cloud-like  condensation  alone  takes  place. 

Values  are  given  for  the  limits  of  expansion  and  supersaturation 
which  correspond  with  the  two  forms  of  condensation ;  these  are 
apparently  the  same  for  all  the  gases  examined  except  hydrogen, 
which,  however,  shows  the  cloud-like  condensation  at  the  same  limit 
as  the  other  gases.  The  Rontgen  rays  have  the  effect  of  greatly  in- 
creasing the  number  of  drops  during  condensation,  the  minimum 
expansion  required  for  the  latter  remaining  unaltered. 

W.  A.  D. 
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Lecture  Experiments.  By  John  Waddell  {Chem.  News,  1898, 77, 
131). — Attention  is  drawn  to  the  colour  changes  produced  by  solvents  ; 
alcohol  or  acetone  causes  the  colourless  solution  of  cyanine  in  acetic 
acid  to  turn  blue ;  the  red  solution  of  methyl-orange  in  acetic  acid  to 
become  yellow ;  acetone  also  changes  the  red  solution  of  corallin  in 
concentrated  ammonia  to  yellow  ;  all  these  changes  are  reversed  by 
the  addition  of  water,  but  again  restored  by  the  further  addition  of 
alcohol  or  acetone.  The  green  colour  of  an  ammoniacal  solution  of 
paranitrophenol  is  rendered  lighter  by  adding  concentrated  ammonia 
and  acetone,  and  is  discharged  by  a  further  addition  of  ether  :  alcohol 
or,  more  especially,  water,  restores  the  green  colour.  A  concentrated 
solution  of  phenolphthalein  in  acetone  is  scarcely  coloured  by  strong 
ammonia,  but  a  further  addition  of  water  develops  the  characteristic 
red  colour.  D.  A.  L. 

Laboratory  Notes.  Asbestos.  Combustion  Furnaces.  By 
H.  Jervis  {Chem.  News,  1898,  77,  5 — 6). — The  author  draws  atten- 
tion to  the  facility  with  which  asbestos  may  be  moulded  when  wet, 
retaining  the  form  so  given  to  it  when  dried,  these  properties  can  be 
applied  to  the  preparation  of  asbestos  plugs,  tips  for  burners,  and 
arched  and  perforated  covers  for  the  combustion  furnace;  the  dimin- 
ished weight  in  the  latter  case,  as  compared  with  tile  covers,  permits 
of  a  much  lighter  structure  for  the  furnace  itself,  and  the  author 
proposes  the  use  of  a  piece  of  sheet  iron  suitably  shaped  for  the 
purpose.  D.  A.  L. 
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Hyponitrous  Acid.  By  A.  Kirschner  {Zeit.  anorg.  Chem.,  1898, 
16,  424—437.  Compare  Divers  and  Haga,  Trans.,  1889,  760  ;  1894, 
529). — Hyponitrous  acid  is  prepared  as  follows.  Potassium  oxyimido- 
sulphonate  (50  grams)  is  dissolved  in  boiling  water  (35  c.c.)  and  then, 
after  cooling  with  ice,  mixed  with  concentrated  sodium  hydroxide 
(1 :  1,  10  c.c),  care  being  taken  that  the  temperature  does  not  exceed 
30°.  The  mixture  is  cooled  to  10"^,  and  90  c.c.  more  of  the  sodium 
hydroxide  added,  the  mixture  heated  at  50°  for  |  to  f  hour  and  then 
poured  into  a  litre  of  water.  The  resulting  solution  contains  sulphate, 
sulphite,  and  hyponitrite,  together  with  small  quantities  of  undecom- 
posed  oxyamido-salt  and  hydroxylamine.  The  last  two  compounds  are 
destroyed  by  the  addition  of  yellow  mercury  oxide  and  the  clear  filtered 
solution  made  up  to  4  litres  and  precipitated  with  silver  nitrate  as  long 
as  a  light  yellow  precipitate  of  silver  hyponitrite  is  obtained.  The  preci- 
pitate is  finally  washed  with  warm  water  until  the  wash  water  is 
neutral. 

Barium,  strontium,  and  calcium  hyponitrites,  Ba(N0)2  -t-  4H2O ; 
Sr(NO)2-H5H20,  and  Ca(]SrO)2  +  4H2O,  are  obtained  by  adding  the 
corresponding  nitrates  to  a  strongly  alkaline  solution  of  the  silver 
salt.     The  precipitates  are  washed  with  alcohol  and  ether  and  dried 
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on  filter  paper.  The  calcium  salt  is  the  mast  stable ;  it  is  not  de- 
composed by  carbonic  anhydride  at  the  ordinary  temperature,  and 
loses  its  water  of  crystallisation  with  difficulty.  The  strontium  salt 
cannot  be  obtained  anhydrous  by  drying  at  100°.  All  three  salts  are 
slightly  soluble  in  water,  give  an  alkaline  reaction,  and  when  treated 
with  dilute  acids  evolve  nitrous  oxide. 

Lead  Hyponitrite$. — The  basic  salt,  PbO,Pb(NO)2,  which  is  obtained 
iUB  a  yellowish-white  precipitate,  on  adding  lead  acetate  to  an  alkaline 
solution  of  the  sodium  salt,  can  bo  purified  by  dissolving  it  in  acetic  acid 
and  precipitating  with  ammonia;  when  treated  with  acetic  acid,  it  yields 
lead  acetate  and  the  normal  salt,  Pb(N0)2,  which  is  a  yellow,  crystalline 
powder.  Both  salts  are  insoluble  in  water,  but  dissolve  easily  in 
dilute  acids  and  are  precipitated  as  basic  salt  by  the  addition  of 
sodium  hydroxide  or  ammonia.  When  heated,  the  basic  salt  de- 
composes violently,  whilst  the  normal  salt  explodes  ;  the  basic  salt 
is  also  quickly  decomposed  by  exposure  to  light. 

Copper  ht/ponUrite,  Cu(NO)2,Cu(OH)2,  obtained  by  adding  copper  sul- 
phate to  a  solution  of  the  sodium  salt  and  subsequently  precipitating  by 
neutralising  with  ammonia,  is  a  green,  amorphous  powder  insoluble 
in  water,  but  soluble  in  dilute  acids  and  ammonia,  is  stable  at  100'', 
yields  copper  oxide  when  strongly  heated,  and  is  very  hygroscopic. 

Silver  hyponitrite,  Agg(N0)2t  separates  in  small  crystals  from  a 
solution  in  concentrated  ammonia;  it  is  easily  soluble  in  dilute  nitric 
or  sulphuric  acid,  and  in  concentrated  ammonia,  and  is  at  once  de- 
composed by  dilute  hydrochloric  acid  into  the  free  acid  and  silver 
chloride.  It  is  slowly  decomposed  on  exposure  to  light,  or  when 
heated  at  100° ;  when  heated  in  the  air,  or  in  carbonic  anhydride, 
it  yields  red  vapours  of  nitrous  oxide  and  becomes  black. 

The  free  acid  does  not  set  free  iodine  from  potassium  iodide,  nor 
does  it  decolorise  a  solution  of  iodine.  With  bromine,  it  is  quickly 
oxidised  to  nitric  acid,  but  the  reaction  is  not  a  quantitative  one, 
and  with  the  calcium,  barium,  strontium  and  silver  salts  from  7*0  to 
7'8  atoms  of  bromine  are  required  for  1  mol.  of  salt. 

When  treated  with  potassium  permanganate,  only  one  atom  of 
oxygen  is  absorbed,  with  formation  of  the  compound  HjNgOj. 

E.  C.  R. 

Hyperborates  and  Hypertitanates.  By  Petii  G.  Melikoff  and 
L.  PissARjEWSKY  {Ber.,  1898,  31,  953 — 956.  Compare  this  vol.,  ii, 
332). — Ammonium  hyperhorate,  NH^BOg  +  ^HgO,  is  obtained  when 
boric  acid  is  dissolved  in  aqueous  hydrogen  peroxide  solution  (2  5  per 
cent.)  and  ammonia  is  added  ;  and  is  deposited  in  colourless  isotropic 
crystals  on  the  addition  of  alcohol.  In  the  dry  state,  it  is  quite  stable, 
and  even  when  kept  over  sulphuric  acid  it  does  not  lose  ammonia. 
When  treated  with  dilute  sulphuric  acid,  it  gives  hydrogen  peroxide, 
but  with  concentrated  acid  it  gives  ozone,  and  with  hydrochloric  acid, 
chlorine.  Its  aqueous  solution  readily  decomposes  and  evolves  oxygen  ; 
this  decomposition  proceeds  more  rapidly  at  45°,  ammonium  nitrite 
being  formed.  The  freshly  prepared  salt  contains  SHgO,  but  when  kept 
for  24  hours  over  sulphuric  acid,  the  salt  containing  ^HoO  is  formed. 
Barium  hyperhorate,  Ba(B0g)2  +  7H2O,  is  obtained  by  double  docom- 
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position  from  a  saturated  solution  of  the  sodium  salt  cooled  to  0°,  in 
the  form  of  a  sparingly  soluble,  flocculent  precipitate  ;  it  decomposes 
slowly  at  the  ordinary  temperature.  The  calcium,  copper,  and  nickel 
salts  have  also  been  prepared.  Cobalt  chloride  reacts  with  the  sodium 
salt  evolving  oxygen,  and  yielding  cobalt  hyperoxide,  CoOg.CoO. 

Normal  sodium  peroxide  hypertitanate,  NagOgjTiOg  +  SHgO,  which  is 
formed  when  pertitanic  anhydride  is  treated  with  hydrogen  peroxide  and 
sodium  hydroxide  (TiOg  :  NaOH  =1  :  2),  separates  on  the  addition  of 
alcohol  as  a  heavy  oily  layer  which  gradually  solidifies  to  a  yellow 
powder  when  placed  over  sulphuric  acid.  When  treated  with  dilute 
sulphuric  acid,  it  yields  hydrogen  peroxide. 

Amifionium  peroxide  hypertitanate,  (NH4)202,Ti03,H202,  obtained  in 
a  similar  manner,  forms  glistening,  yellow  prisms,  is  fairly  stable  in 
the  dry  state,  but  rapidly  decomposes  when  in  solution.  When  heated 
over  a  free  flame,  it  explodes  feebly. 

Normal  barium  peroxide  hypertitanate,  Ba02,Ti03  +  5H2O,  was 
obtained  as  a  yellow,  flocculent  precipitate.  J.  J.  S. 

Attempt  to  cause  Helium  or  Argon  to  pass  through  Red-hot 
Palladium.,  Platinum,  or  Iron.  By  William  Ramsay  and  Mokris 
W.  Travers  {Proc.  Roy.  Soc,  1897,  61,  267).— Unlike  hydrogen, 
neither  argon  nor  helium  is  able  to  pass  through  a  thin  sheet  of 
palladium,  platinum,  or  iron,  even  when  the  latter  is  strongly  heated 
in  the  blow-pipe  flame.  This  would  imply  their  inability  to  form  any 
compound,  however  unstable,  with  these  metals,  or  to  dissolve  in  them 
at  a  red-heat,  and  is  another  proof  of  their  inertness.  W.  A.  D. 

Experiments  with  Helium.  By  Morris  W.  Travers  {Proc. 
Roy.  Soc,  1897,  60,  449 — 453). — On  passing  a  discharge  through  a 
Pliicker  tube  containing  helium  at  3  mm.  pressure,  and  fitted  with 
platinum  electrodes,  a  reddish-yellow  glow  is  produced,  which  gradually 
changes,  through  shades  of  yellow  and  green,  to  the  phosphorescent 
glow  characteristic  of  a  vacuum.  These  colour-changes  are  due  to  the 
gradual  absorption  of  the  helium  by  the  platinum  sparked  on  to  the 
walls  of  the  tube  ;  on  carefully  heating  the  latter,  the  helium  is  evolved, 
and  the  colour-changes  become  visible  in  the  reverse  order.  When 
the  green  glow  is  most  intense,  the  best  defined  line  is  that  in  the 
green  at  \  =  5015'6  ;  if  at  this  point  the  gas  remaining  unabsorbed  by 
the  platinum  is  completely  removed  by  an  air-pump,  and  the  tube 
gently  heated,  the  absorbed  portion  is  evolved,  and  the  greenish  glow 
reproduced.  It  appears,  therefore,  that  the  latter  is  not  due  to  the 
more  difiicultly  absorbed  fraction  of  the  helium,  but  must  be  attributed 
solely  to  the  lowering  of  the  pressure  consequent  on  the  absorption. 

Although  hydrogen,  nitrogen,  and  carbon  compounds,  as  well  as 
helium,  are,  more  or  less  easily,  absorbed  when  sparked  with  platinum 
electrodes,  argon  is  only  taken  up  in  very  small  quantity  ;  advantage 
can  be  taken  of  this  to  separate  argon  from  helium,  even  when  the 
amount  of  the  latter  is  only  2  per  cent.  The  mixture  of  gases  is 
circulated  during  6  hours,  at  3  mm.  pressure,  by  means  of  a  Sprengel's 
pump,  through  a  Pliicker  vacuum-tube  kept  cool  by  means  of  a  water- 
jacket  ;  on  exhausting,  and  subsequently  heating  the  vacuum-tube, 
helium  containing  only  a  trace  of  argon  is  obtained. 
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Kayser  and  Friedlander's  statement  {C/iem.  Zeit.,  9,  1529),  that 
atmospheric  argon  is  absorbed  by  platinum  electrodes  during  a  dis- 
charge and  that  certain  of  the  helium  lines  then  become  visible,  is,  in 
the  author's  opinion,  incorrect.  W.  A.  D. 

Barium  Sulphide.  By  A.  Mourlot  (Compt.  rend.,  1898,  126, 
643 — 646). — Crystallised  barium  sulphide,  BaS,  is  obtained  by  fusing 
the  amorphous  sulphide  in  the  electric  furnace  with  an  arc  from  a 
current  of  900  amperes  and  50  volts,  or  by  heating  a  mixture  of  the 
sulphate  and  carbon  in  a  similar  arc  for  a  few  minutes.  It  forms 
somewhat  large,  white  crystals,  with  two  very  distinct  planes  of 
cleavage  at  right  angles  to  one  another;  sp.  gr.  about  4*3  ;  hardness, 
below  that  of  glass.  In  general  properties,  the  crystallised  sulphide 
resembles  the  amorphous  compound,  but  it  is  less  readily  attacked  by 
air  and  various  reagents.  Fluorine  attacks  it  with  incandescence  in 
the  cold ;  oxygen  attacks  it  with  incandescence  on  heating.  Potassium 
chlorate,  lead  peroxide,  and  other  oxidising  agents,  as  well  as 
phosphoric  anhydride  and  phosphorus  oxychloride,  also  attack  it  with 
incandescence.  When  heated  with  carbon  in  the  electrical  furnace,  it 
is  converted  into  the  carbide,  BajC.  C.  H.  B. 

OopperAmmoniumSulphateandCopperAmmoniumChloride. 
By  Luioi  Sabbatani  {C/tem.  Cenlr.,  1897,  ii,  610 — 611  ;  from  Ann. 
Chivi.  Farm.,  28,  337 — 350). — The  author  gives  an  account  of  the 
poisonous  properties  and  the  therapeutic  application  of  these  salts. 
After  drying  in  a  vacuum  under  various  conditions,  the  composition  cor- 
responded with  the  formuliB  CuSO^,4NH3  +  H»0  and  CuC1.3,4NH3  -f- 
2H2O  respectively.  Both  salts  lose  water  and  2NH3  even  at  100 — 110°, 
and  very  readily  at  1 25°.  The  chloride  is  less  stable  than  the  sulphate, 
and  gives  up  half  its  content  of  ammonia  and  water  of  crystallisation 
on  warming,  or  if  kept  in  a  vacuum  over  sulphuric  acid,  or  when 
exposed  to  the  air,  much  more  readily  than  the  sulphate.  When 
dried  over  lime,  in  presence  of  ammonia,  the  chloride  loses  all  its  water 
but  no  ammonia.  The  author  is  of  the  opinion  that  the  sulphate,  like 
the  chloride,  may  also  crystallise  with  2U2O,  although  only  IH^O  is 
retained.  E.  W.  W. 

Solubility  of  Cerium  Sulphate  in  "Water.  By  Wilhelm  Muth- 
MANN  and  H.  Rolio  {Zeit.  anorg.  Chem.,  1898,  16,  450— 462).— Pure 
cerium  sulphate,  Ce2(S0^)g,  yields  a  clear  solution  when  shaken  with 
ice-cold  water.  The  authors  could  only  obtain  three  hydrates  by 
dissolving  this  salt  in  pure  water  ;  they  were  not  able  to  obtain  the 
hydrates  with  6  and  9HoO.  The  hydrate  with  SHgO  is  obtained  in 
neutral  solution  at  temperatiures  above  74°,  and  crystallises  in  beautiful, 
monoclinic  prisms.  The  hydrate,  with  SHgO,  is  obtained  between  30° 
and  74°,  and  crystallises  in  rhombic  pyramids.  The  hydrate,  with 
I2H2O,  is  obtained  by  dissolving  20  parts  of  the  sulphate  in  ice-cold 
water  and  separates  in  very  slender  needles. 

The  solubility  of  the  pentahydrate  in  100  parts  of  water  varies  from 
0-775  parts  at  100°  to  8-20  parts  at  40°.  Below  40°,  it  is  converted 
into  the  octohydrate.  The  solubility  of  the  octohydrate  varies  from 
19-10  parts  at  0°  to  424  parts  at  70°.     The  solubility  of  the  dodeca- 


INORGANIC   CHEMISTRY.  377 

hydrate  varies  from  21*40  parts  at  0°  to  16-22  parts  at  25°.  Above 
25°,  it  is  converted  into  the  octohydrate.  Curves  of  the  solubilities  are 
given  in  the  original  paper.  E.  C.  R. 

Atomic  "Weight  of  Aluminium.  By  Julius  Thomsen  {^eit. 
anorg.  Chem.,  1897,  15,  447—453). — The  method  adopted  by  the 
author  for  determining  the  atomic  weights  of  oxygen  and  hydrogen 
(Abstr.,  1896,  ii,  244),  by  dissolving  a  known  weight  of  aluminium  in 
potassium  hydroxide,  and  determining  the  weight  of  the  hydrogen 
evolved,  by  the  difference  in  weight  of  the  apparatus  before  and  after 
the  dissolution  of  the  hydrogen,  and  also  by  determining  the  increase 
in  weight  brought  about  by  burning  the  evolved  hydrogen  in  pure 
oxygen,  affords  a  means  of  determining  at  the  same  time  the  atomic 
weight  of  aluminium.  Corrections  must,  however,  be  applied  on 
account  of  the  impurities  contained  in  the  aluminium,  and  the  con- 
traction in  volume  attending  the  dissolution  of  the  metal.  The  corrected 
values  for  the  atomic  weight  are  Al  =  26-770  (H=l),  or  Al  =  26-992 
(0=16).  These  numbers  do  not  depend  one  on  the  other,  but  each 
represents  the  result  of  a  direct  determination  by  means  of  which  the 
atomic  weight  of  aluminium  is  referred  to  that  of  the  standard 
element.  H.  C. 

Aluminium  Nitride.  By  Leon  Franck  {Chem.  Zeit.,  1897,  21, 
263.  Compare  Mallet,  Trans.,  1876,  340;  Moissan,  Abstr.,  1894, 
ii,  450). — Aluminium  nitride  is  obtained  when  an  intimate  mixture  of 
finely  divided  aluminium  and  calcium  carbide  is  heated  in  a 
porcelain  crucible  with  access  of  air,  by  the  aid  of  a  blow-pipe. 
A  product  obtained  in  this  way  was  found  to  contain  15 — 20  per  cent, 
of  nitrogen.  It  is  very  slowly  decomposed  by  moist  air,  somewhat 
more  rapidly  by  boiling  water,  and  most  readily  by  alkalis,  evolving 
its  nitrogen  as  ammonia.  A  better  yield  may  be  obtained  by  passing 
nitrogen  over  the  above  mixture,  or  over  a  mixture  of  aluminium 
and  dry  calcium  hydroxide.  It  is  considered  probable  that  substances 
so  rich  in  nitrogen  may  be  of  use  as  fertilisers.  J.  J.  S. 

Atomic  Weight  of  Cobalt.  By  Theodore  William  Richards 
and  Gregory  Paul  Baxter  [Zeit.  anorg.  Chem.,  1898, 16,  362 — 376). — 
The  authors  have  determined  the  atomic  weight  of  cobalt  from  the 
ratio  of  cobalt  bromide  to  silver  bromide  and  to  silver.  The  methods 
employed  for  obtaining  the  cobalt  bromide  in  a  perfectly  dry  state, 
and  for  weighing  the  same,  are  similar  to  those  already  employed  in  the 
case  of  nickel  (Richards  and  Cushman,  this  vol.,  ii,  228).  Full  details 
of  the  preparation  of  the  materials  are  given  in  the  original  paper. 
The  mean  of  the  first  series  of  3  experiments  gave  Co  =  58-984;  the 
mean  of  the  second  series  of  9  experiments  gave  Co  =  58-995  ;  the  mean 
of  the  third  series  of  8  experiments  gave  Co  =  58-987  (taking  0  =  16. 
Ag  =  107-93).  The  atomic  weight  of  cobalt  is  therefore  58*99  (0  =  16) 
or  58-55  (0  =  15-88).  E.  C,  R. 

Tetramminecobalt  Sulphite.  By  Karl  A.  Hopmann  and  S. 
Reinsch  {Zeit.  anm-g.  Chem.,  1898,  16,  377 — 397). — Cobalt  acetate  is 
dissolved  in  7  per  cent,  ammonia,  and  the  solution  allowed  to  remain 
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exposed  to  the  air  until  it  becomes  deep  violet ;  it  is  then  sattirated  with 
sulphurous  anhydride,  and  the  amorphous,  brown  precipitate  separated 
and  washed  with  sulphurous  acid  ;  after  drying  over  sulphuiicacid,  the 
precipitate  has  the  composition  Ck)j(S03)3(NH3)., +  511^0  or  SlIjO.  It 
is  sparingly  soluble  in  water,  and  yields  cobalt  hydroxide  when  treated 
with  sodium  hydroxide.  When  boiled  with  7  per  cent,  ammonia,  it  is 
converted  into  the  compound  Co(NHj)^(S03)jNH4,  which  crystallises  in 
brown  plates,  is  sparingly  soluble  in  water,  is  decomposed  by  boiling 
water,  and  when  treated  with  hydrochloric  acid  is  converted  into  the 
tetrammiueroscochloride  and  a  small  quantity  of  praseochloride.  The 
sulphite  group  cannot  be  detected  by  the  ordinary  reactions. 

The  group  SOjNII^  in  these  compounds  is  easily  replaced  by  the 
thiocyanogon,  cyanogen,  and  hydroxy!  groups.  The  compound 
Co(NH3)^(80j,)CNS  +  21I.p,  obtained  by  warming  the  preceding 
ammonium  compound  with  ammonium  thiocyanate,  crystal li.ses  in 
brownish-yellow  leaflets,  turns  red  when  dehydrated  at  80*^  over 
sulphuric  acid,  and  is  decomposed  by  boiling  with  water.  When 
treated  with  fuming  hydrochloric  acid,  it  yields  the  praseochloride, 
and  with  concentrated  sulphuric  acid  it  yields  a  brownish-red  solution 
which  quickly  changes  to  violet.  When  sliaken  with  silver  oxide  and 
water,  it  is  converted  into  the  compound  [Co(NH3)^H.,0]S0.,0H  +  2U.,0, 
which  is  a  reddish-yellow,  crystalline  powder  sparingly  soluble  in  water. 
When  the  thiocyanate  derivative  is  treated  with  potassium  cyanide,  it 
yields  the  compound  [Co(NH3)^HjO]S03CN  +  HjO. 

Vortmann  and  Magdeburg  have  obtained  a  compound  which  is 
apparently  identical  with  the  authors'  aquopentamminecobalt  sulphite, 
by  di.ssolving  roseocobalt  chloride  and  ammonium  hydrogen  sulphite 
in  dilute  ammonia.  It  is  ohtaine<l  in  lustrous,  brownish-yellow  leallets, 
together  with  the  totrammiuecobult  ammonium  sulphite,  and  is  much 
more  soluble  in  dilute  ammonia  than  the  latter,  which  is  easily  con- 
verted into  the  aquopentammine  sulphite  by  prolonged  digestion  with 
an  ammoniacal  solution  of  ammonium  sulphite. 

Aquojjentamminecobalt  sulphite,  [Co(NHj,),H20](SO.,)3  + 11.^,  crys- 
tallises in  lustrous,  monosymmctric  plates ;  it  is  also  obtained,  together 
with  the  sparingly  soluble  aquotetramminecobalt  ammonium  sulphite, 
by  digesting  carbonatotetramminecobalt  chloride  with  ammoniacal 
ammonium  sulphite.  When  treated  with  fuming  hydrochloric  acid,  it 
yields  a  brownish-yellow  solution,  then  a  red,  crystalline  powder  (pro- 
bably tetrammineroseochloride)  and  a  violet  solution.  With  concen- 
trated sulphuric  acid,  it  gives  a  beautiful,  ruby-red  solution. 

The  compound,  [Co.^(N}i.^)Qii.f)]3SO^,2H^O,  is  obtained  by  allowing 
an  ammoniacal  solution  of  cobalt  acetate  to  remain  exposed  to  the  air 
for  2 — 3  days,  and  then  treating  it  with  sulphurous  anhydride,  taking 
care  that  an  alkaline  reaction  is  maintained  ;  the  yellowish-brown  pre- 
cipitate is  boiled  with  ammonia,  and  the  filtrate  allowed  to  crystallise. 
It  forms  slender,  brownish-yellow  needles,  and  is  easily  soluble  in  warm 
water  ;  with  fuming  hydrochloric  acid,  it  gives  an  intense  red  solution, 
which  deposits  a  crystalline  mixture  of  praseochloride  and  aquotetr- 
ammine  chloride ;  with  sulphuric  acid,  it  gives  a  red  solution  which 
quickly  changes  to  bluish-red. 

When  treated  with  aqueous  ammonium  thiocyanate,  the  last  two  com- 
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pounds  described  above  yield  the  compound  [Co(NH3)4lT20]S03CSN 
+  H2O,  which  is  identical  with  the  thiocyanate  described  above. 
When  treated  with  potassium  cyanide,  they  yield  the  compound 
[Co(NH3)^H20]S030N  +  HgO  ;  this  crystallises  in  reddish-yellow, 
rhombic  tablets,  is  decomposed  by  boiling  water,  and  when  treated 
with  fuming  hydrochloric  acid  is  converted  into  the  compound 
[Co(NH3)4H20]CN,Cl2 ;  when  the  latter  is  treated  with  silver  nitrate, 
the  chlorine  is  completely  eliminated,  but  not  the  cyanogen. 

The  compound  [Co2(NH.^XjH20]3S0.5  + 2H2O,  when  treated  with 
sodium  nitrite  and  ammonium  chloride,  yields  the  compound 
Oo(NH3)4S03,N02-'as  a  yellow,  crystalline  powder,  which  is  sparingly 
soluble  in  water,  and  when  treated  with  fuming  hydrochloric  acid 
yields  praseochloride. 

Aquotetramminecobalt  ammonium  sulphite^ 

[Co(NH3)4H20]S03-S03NH4  +  2H2O, 
which  is  obtained  from  the  carbonatotetrammine  chloride  by  digesting  it 
for  some  days  with  ammoniacal  ammonium  sulphite,  cx'ystallises  in 
brown  prisms ;  with  fuming  hydrochloric  acid  it  yields  a  greenish- 
yellow  solution  which  gradually  becomes  green  and  then  blue,  and 
deposits  red  crystals  of  the  aquotetrammine  chloride. 

Sulphitotetramminecohalt  sodium  sul2}hite,  Co(NH3)^SOg,SOgNa,2H20, 
is  obtained  by  digesting  Jbrgensen's  carbonatotetrammine  chloride 
with  an  ammoniacal  solution  of  sodium  hydrogen  sulphite  ;  it  crystal' 
lises  in  yellowish-brown  leaflets,  is  easily  soluble  in  water,  and  gives 
a  reddish-violet  solution  with  concentrated  sulphuric  acid. 

When  carbonatotetrammine  chloride  is  boiled  with  ammoniacal  sodium 
sulphite,  it  yields  the  compound  [Co(NH3)32H20]S03,S03Na,5H20, 
which  crystallises  in  dark-yellow,  rhombic  crystals ;  with  fuming 
hydrochloric  acid  it  yields  a  brownish-yellow  coloration  which  changes  to 
green,  and  with  concentrated  sulphuric  acid,  a  reddish-yellow  solution 
which  quickly  changes  to  violet.  E.  C.  E,. 

Constitution  of  Inorganic  Compounds.  By  Alfred  Werner 
and  H.  Gruger  {Zeit.  anorg.  Chem.,  1898,  16,  398— 423).— Sulphite- 
pentammine  and  sulphitotetrammine  salts  are  obtained  by  adding  more 
or  less  of  a  solution  of  sodium  hydrogen  sulphite  to  a  solution  prepared 
by  passing  air  for  7  to  8  hours  through  a  mixture  of  20  grams  of  cobalt 
carbonate  dissolved  in  dilute  hydrochloric  acid  to  which  100  grams  of 
ammonium  carbonate,  500  grams  of  water,  and  250  grams  of  concen- 
trated ammonia  have  been  added. 

Sul'phitopentmnminecohalt  sulphite,  [CoS03(NH3)5]2S03-l-2H20,  is  ob* 
tained  by  adding  10 — 12  grams  of  sodium  hydrogen  sulphite  to  500  c.c. 
of  the  above  solution.  After  remaining  2 — 3  days,  crystals  of  disulphito- 
tetramminecobalt  ammonia  are  deposited,  and  after  another  3  days  the 
crystals  of  the  pentammine  salt  begin  to  separate ;  it  crystallises 
in  brown  tablets  and  is  easily  soluble  in  warm  water.  The  chloride, 
[OoS03(NH3)5]Cl,  is  obtained  by  treating  the  sulphite  with  the  theo- 
retical quantity  of  concentrated  hydrochloric  acid ;  it  is  a  well 
crystallised  salt,  easily  soluble  in  water  and  is  precipitated  by  hydro- 
chloric acid  and  alcohol.  It  is  unstable  in  aqueous  solution,  but  quite 
stable  when  dry,  and  when  treated  with  sodium  hydrogen  sulphite  it 
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yields  a  crystalline  double  salt.  The  hydrocldoride  [CoS03H(NH3)5]Clj, 
is  obtained  by  treating  finely  powdered  sulphitopentamminecobalt 
chloride  with  concentrated  hydrochloric  acid  and  then  washing  out  the 
excess  of  acid  with  anhydrous  alcohol ;  it  is  a  carmine,  crystalline 
powder  which,  on  exposure  to  damp  air,  quickly  decomposes  into 
Bulphitopentamminecobalt  chloride.  The  bromide  separates  in  brownish- 
red  crystals,  the  nitrate  in  small,  brown  crystals.  The  double 
salt  with  sodium  8tUi^nte,[(i(!liiO.J^'^}i^);\^0.^  +  2}iif\,^0.^  +  V.p,\s  ob- 
tained by  treating  the  chloride  with  sodium  hydrogen  sulphite  until  the 
colour  changes  to  yellow  ;  on  adding  a  small  quantity  of  alcohol  to 
the  solution,  it  crystallises  in  bright  yellow  leaflets,  easily  soluble  in 
water ;  it  decomposes  when  exposed  to  the  air. 

Disxdphitotetramininecolxdt  ammonia,  [Co(SO.,)2(NH3)^]NH^  +  ZY{.f)f 
is  obtained  by  adding  a  larger  quantity  of  sodium  hydrogen  sulphite 
to  the  above  oxidised  solution  ;  it  crystallises  in  large,  dark  brown 
crystals,  is  easily  soluble  in  warm  water,  decomposes  slowly  in  solution, 
and  when  treated  with  alkalis  yields  the  corresponding  alkali  salts 
with  evolution  of  ammonia  ;  its  aqueous  solution  yields  insoluble 
precipitates  with  the  salts  of  the  alkaline  earths,  mercury,  silver,  and 
gold.  It  dissolves  in  concentrated  sulphuric  acid,  with  evolution  of 
sulphurous  anhydride,  and  on  adding  hydrochloric  acid  to  the  solution 
the  green  praseo-salt  is  precipitated.  Thetodiumaalt,  [Co(S03).,(NH.,)^]Na 
+  2H.>0,  obtained  by  saturating  the  oxidised  cobalt  solution  with 
solid  sodium  hydrogen  sulphite,  crystallises  in  small,  golden-yellow 
leaflets,  and  decomposes  when  allowed  to  remain  in  aqueous  solution. 
The  potassium  salt  crystallises  in  dark  yellow  needles,  the  rubidium 
salt  in  bright  brown  needles.  The  lithium  double  aalt  unth  ammonium 
sulphite,  2[Co(S03)2(NH.,)jLi,(NHj2S03,  obtained  by  treating  the 
ammonium  salt  with  lithium  hydroxide  in  the  absence  of  carbonic 
anhydride,  crystallises  in  small,  brownish-yellow,  lustrous  leaflets ; 
it  is  easily  soluble  in  water  but  quickly  decomposes,  with  the  formation 
of  an  insoluble  brown  precipitate.     The  ccesium  salt, 

[Co(SOs)2(NH3),]C8,2(NH,),S03,2H20, 
obtained  in  a  similar  manner  to  the  lithium  salt,  crystallises  in  small, 
dark  brown  aggregates,  is  very  soluble  in  water,  and  quickly  decomposes 
when  kept. 

The  silver,  gold,  mercury,  barium,  cadmium,  and  copper  salts  of 
disulphitotetramminecobalt  are  also  described.  E.  C.  K. 

Inorganic  Hydroxylamine  Compounds.  By  Karl  A.  Hofmann 
and  VoLKMAB  KoHLscHtJTTER  (Ztit.  anorg.  Chem.,  1898,  16,  463 — 474). 
— The  compound  HO'Ca-O'NHj  is  obtained  by  digesting  finely 
powdered  lime  or  calcium  carbide  with  a  solution  of  hydroxylamine  in 
methylic  alcohol ;  it  is  a  white  powder,  is  partially  decomposed  by  water 
at  the  ordinary  temperature  into  calcium  hydroxide  and  hydroxyl- 
amine, and  at  once  reduces  Fehling's  solution  and  ammoniacal  silver 
nitrate. 

Hydroxylamine  ammonium  tungstate,  NH^O'WO^'NH^,  is  obtained  by 
treating  finely  powdered  sodium  paratungstate  with  an  aqueous 
solution  of  hydroxylamine  hydrochloride,  and  then  dissolving  the 
product  in  15  per  cent,  ammonia ;  it  crystallises  in  thick  tablets  when 
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the  solution  is  allowed  to  evaporate  over  potassium  hydroxide,  and  at 
once  reduces  Fehling's  solution  and  ammoniacal  silver  nitrate. 

The  comjjound  NH^'HPOg'NH^O,  is  obtained  by  neutralising  phos- 
phorous acid  with  ammonia,  then  adding  four  times  the  quantity  of 
ammonia  and  two  molecular  proportions  of  hydroxy lamine  hydrochloride 
to  1  of  the  acid ;  after  remaining  one  hour,  the  solution  is  precipitated 
with  alcohol  and  the  product  recrystallised  from  absolute  alcohol.  It  is 
also  obtained  by  heating  diammonium  phosphite,  HP03(NH4)2,  with 
hydroxylamine  hydrochloride  in  absolute  alcohol  and  dissolving  out 
the  excess  of  hydroxylamine  hydrochloride  from  the  product  by 
warming  it  with  methylic  alcohol.  It  crystallises  in  slender,  white 
needles,  and  at  once  reduces  Fehling's  solution  and  ammoniacal  silver 
nitrate. 

The  compound  ILP0^(NIl^0)2  is  obtained  by  mixing  an  aqueous 
solution  of  disodium  phosphite  with  3  molecular  proportions  of  hydroxyl- 
amine hydrochloride,  and  after  crystallising  out  the  sodium  chloride 
by  evaporation  in  a  vacuum  over  sulphuric  acid,  the  gummy  residue  is 
crystallised  from  absolute  alcohol ;  it  crystallises  in  long,  colourless 
needles,  burns,  when  heated,  with  a  green  flame  and  evolution  of 
hydrogen  phosphide,  and  quickly  reduces  Fehling's  solution  and 
ammoniacal  silver  nitrate. 

The  compound  (H2P02)2(NH30)3K2  is  obtained  by  adding  hydroxyl- 
amine hydrochloride  to  a  solution  of  hypophosphorous  acid  made 
strongly  alkaline  with  potassium  hydroxide  and  mixed  with  absolute 
alcohol  and  a  little  ether.  It  crystallises  from  absolute  alcohol  in  thin 
plates,  melts  at  86°,  is  easily  soluble  in  water,  and  when  heated  at  90° 
in  aqueous  solution  rapidly  evolves  hydrogen  phosphide.  When 
hydroxylamine  hypophosphite  is  treated  with  a  solution  of  hydroxyl- 
amine and  sodium  methoxide  in  methylic  alcohol,  a  crystalline  com- 
pound is  obtained  which  explodes  violently. 

Metavanadic  acid,  YO^H,  yields  three  crystalline  products  with 
hydroxylamine  namely,  VOgNgH^g,  VOjN^H^g,  and  VOgNgH^Q.  The 
comjjound  V03H(NH30)2(NH3)2  is  obtained  as  follows.  Strong 
ammonia  (100  c.c.)  is  saturated  at  5°  with  ammonia  and  mixed  with 
finely-powdered  hydroxylamine  hydrochloride  (10  grams);  the  mixture 
is  cooled  to  0°  and  ammonium  meta vanadate  (3  grams)  gradually  added 
and  the  mixture  allowed  to  remain  at  0°  until  yellow  crystals  separate  ; 
the  lemon-yellow  leaflets  thus  obtained  are  washed  with  strong 
ammonia  and  dried  in  an  atmosphere  of  ammonia  over  potassium 
hydroxide  at  as  low  a  temperature  as  possible.  It  is  quickly  decom- 
posed by  water  and  dilute  sodium  hydroxide,  dissolves  in  hydrochloric 
or  sulphuric  acid  with  evolution  of  nitrous  oxide,  and  when  heated  de- 
composes with  a  slight  explosion.  The  compound  YOgNgH^g  is  obtained 
in  a  similar  manner  to  the  preceding,  but  only  1'5  grams  of  ammonium 
meta  vanadate  are  employed  to  10  grams  of  hydroxylamine  hydro- 
chloride; it  crystallises  in  slender  yellow  needles,  is  rapidly  decomposed 
by  moisture  and  carbonic  anhydride,  and  contains  1  mol.  metavanadic 
acid,  3  mols.  hydroxylamine,  and  2  mols.  ammonia.  The  compound 
YOgNgH^^Q  is  very  unstable  and  was  not  obtained  in  a  pure  state. 

The  compound  Nb-OgNgH^Q,  obtained  by  treating  potassium  pyro- 
piobate,  KgNbgOjg  +  lQHgO,  with  strong  ammonia  and  hydroxylamine 
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hydrochloride  for  some  days,  is  a  white  powder  only  slightly  soluble 
in  water,  and  explodes  violently  with  a  yellowish  flame  when  heated. 

E.  C.  R. 

Decomposition  of  Auric  Chloride  in  Dilute  Solution.  By 
Edward  Sonstadt  (Chem.  News,  1898,  77,  74). — A  solution  was  pre- 
pared containing  one  part  of  ordinary  auric  chloride,  dried  on  the 
water  bath,  in  15,000  parts  of  distilled  vraier  that  had  been  coloured 
with  dichromate  and  redistilled.  This  solution,  on  heating  for  some 
hours,  yielded  a  precipitate  of  gold,  whilst  hydrogen  peroxide  was 
detected  in  the  solutions.  The  change  is  expressed  by  the  equation 
AuClj  +  2H2O  =  AuCl  +  2HC1  +  HjOj,  the  aurous  chloride  yielding  gold 
and  auric  chloride  when  heated  with  water.  An  analogous  behaviour 
of  platinic  chloride  in  dilute  solutions  has  already  been  noted  (Proc., 
1898,  25).  D.  A.  L. 

Action  of  Carbonic  Oxide  on  Palladious  Chloride.  By 
Edward  Fink  (Compt.  rend.,  1898, 126,  646— 648).— When  palladious 
chloride  is  heated  at  260*^  in  a  current  of  carbonic  oxide,  a  crystalline 
product  is  obtained  which  is  red  near  the  hot  part  of  the  tube  and 
yellow  where  it  has  condensed  in  the  cooler  parts  of  the  tube.  The 
crude  product,  when  heated,  yields  a  sublimate  of  colourless  needles, 
whilst  a  reddish-brown  liquid  remains  and  crystallises  in  yellow 
needles  on  cooling.  The  yellow  substance,  when  purified  by  crystallisa- 
tion from  carbon  tetrachloride,  melts  at  132°,  and  has  the  composition 
2PdCl.,,3CO.  It  is  decomposed  by  water  in  accordance  with  the 
equation  2PdCl23CO  -f-  2H2O  =  00-1-  2CO2  -I-  Td^  +  4HCI.  When  heated 
at  about  263°,  it  loses  carbonic  oxide  and  yields  a  crystalline,  yellowish 
red  product,  from  which,  by  sublimation  in  carbonic  anhydride,  yellow 
needles  of  the  compound  COIPdCl^  are  obtained. 

The  white  needles  have  the  composition  PdCL,2C0  and  melt  at  142° ; 
at  about  218°,  they  lose  carbonic  oxide  and  yield  the  compound 
2PdCl2,3CO. 

It  will  be  observed  that  the  palladium  compounds  are  analogous  to 
those  formed  by  platinum.  C  H.  B. 


Mineralogical  Chemistry. 


Gaseous  Constituents  of  Certain  Mineral  Substances  and 
Natural  Waters.  By  William  Kamsay  and  Morris  W.  Travers 
{Proc.  Hoy.  Soc,  1897,  60,  442— 448).— The  authors  have  examined 
the  gases  evolved  when  several  finely-powdered  minerals  are  heated  to 
a  red  heat,  either  alone  or  with  potassium  hydrogen  sulphate.  Samples 
of  fergusonite,  monazite,  samarskite,  and  colnmbite  gave  from 
1-3 — 1*5  c.c.  of  helium  per  gram,  whilst  pitchblende,  from  Colorado, 
gave  from  0*2 7 — 0*3  c.c.  per  gram  ;  malacone,  ZrSO^,  from  Hitteroe 
in  Norway,  contained  traces  of  both  argon  and  helium.     Cinnabar  and 
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cryolite  gave  small  quantities  of  carbonic  oxide  only,  whilst  from 
apatite  hydrogen  also  was  obtained;  from  barytes,celestineandscapolite, 
no  gas  was  evolved.  Hydrogen  alone  was  obtained  from  serpentine, 
from  the  Riffelhorn,  and  from  gneiss  from  Kashmir,  whilst  a  cobalt 
ore,  containing  manganese  dioxide,  yielded  oxygen  only.  Lava  from 
Iceland  gave  carbonic  anhydride  only,  whilst  the  blue  clay  and  the 
coarse-grained  gravel  of  the  Kimberley  diamond  field  yielded  hydrogen 
and  carbonic  oxide.  From  five  specimens  of  meteoric  iron,  hydrogen 
only  was  obtained,  without  a  trace  of  either  argon  or  helium. 

A  carboy  of  water  from  the  Old  Sulphur  Well,  Harrogate,  yielded 
45  c.c.  of  argon,  whilst  from  the  same  quantity  of  water  from  the 
Strathpeffer  Wells  25  c.c.  were  obtained.  Samples  of  gas  from  the 
Railli^re,  Des  CEufs,  Csesar  and  Espagnol  springs  at  Cauterets,  Hautes- 
Pyr6nees,  contained  both  argon  and  helium.  Attempts  to  separate 
these  gases  by  diffusion,  and  by  taking  advantage  of  their  relative 
solubilities  in  water,  led  to  no  result.  The  helium  was,  however, 
obtained  in  a  pure  state  by  absorbing  it  by  the  platinum  electrodes  of 
a  vacuum  tube  (compare  this  vol.,  ii,  375),  and  subsequently 
liberating  the  gas  by  heating  the  tube. 

From  their  experiments,  the  authors  conclude  that  no  new  gaseous 
element  is  present  in  the  minerals  or  natural  waters  examined. 

W.  A.  D. 

Gases  enclosed  in  Crystalline  Rocks  and  Minerals.  By 
William  A.  Tilden  {Proc.  Roy.  Soc,  1897, 60,  453— 457).— A  number 
of  rocks  and  minerals  examined  by  the  author  gave,  on  being  heated, 
volumes  of  gas,  varying  from  that  of  the  mineral  taken,  to  eighteen 
times  this  volume  ;  the  proportion  of  hydrogen  present  varied  from 
12'49  to  88"42  per  cent.,  and  that  of  carbonic  anhydride  from  5*50  to 
77"72  per  cent.  ;  carbonic  oxide,  nitrogen,  and  methane  were  present 
in  smaller  proportion,  but  in  no  case  could  helium  be  detected.  The 
gas  is  apparently  enclosed  in  microscopic  cavities,  visible  in  thin 
sections  of  the  mineral,  but  none  of  it  is  evolved  when  the  latter  is 
coarsely  powdered. 

The  author  accounts  for  the  large  proportion  of  hydrogen  and  car- 
bonic oxide  by  assuming  that  the  rock  crystallised  in  an  atmosphere 
rich  in  carbonic  anhydride  and  steam,  and  in  contact  with  some  easily 
oxidisable  substance,  for  example  carbon,  a  metal  such  as  iron,  or  a 
metallic  protoxide.  Ferrous  oxide,  a  substance  of  the  latter  kind,  is 
oxidised  by  both  steam  and  carbonic  anhydride,  at  a  red  heat,  to  the 
magnetic  oxide,  the  latter  substance  remaining  completely  unaffected 
under  these  conditions.  W.  A.  D. 

Melting  Points" of  Minerals.  By  Ralph  Cusack  {Proc.  Roy.  Irish 
Acad.,  1897,  [iii],  4,  399 — 413). — An  improved  form  of  Joly's  meldo- 
meter  (Abstr.,  1892,  414)  is  described.  The  method  forms  a  conve- 
nient means  of  identifying  minerals,  and  the  readings  are  accurate  to 
2°  of  temperature.  Most  silicates  present  a  greater  or  less  degree  of 
viscosity,  and  do  not  seem  to  fuse  at  any  very  definite  temperature ; 
quartz  softens  at  1406°,  and  is  liquid  at  1425°,  but  only  runs  freely 
at  1440°.     Small  variations  in  composition  do  not  seem  to  seriously 
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affect  the  melting  point,  as  seen,  for  example,  in  the  pyroxenes  and 
amphiboles.  The  dimorphous  rutile  and  brookite  have  the  same  melting 
point,  whilst  for  the  somewhat  allied  topaz  and  kyanite  it  is  very 
<Hfferent.  The  following  are  the  extreme  values  obtained  for  samples 
from  different  localities. 


AeUnolite ... 
'I'r«molit«  ... 
Hornblende 
DiOMide    ... 

DlallaKe 

Au|1U   

Hpodomene 
KMUtlt«  ... 

WollutODito 

UUriiM  


H7f— IMS* 
13IB— 1S2S 
11K7— 1800 
1187— 11B6 
12<I4— 1800 
1187— IIW 

1178 

1S95 
1203—1906 
1303— M78 


Alramn<lin« 

12M— 1!«V 

Adalaria  ...  1104—1108* 

ZiBdto 

1260* 

IdocraM... 

1024-1035 

Alblte   1172 

CMait«rite 

1127 

Bpidoto  ... 

9M-0706 

Microellne         1109 

Biitlto  

1560 

ZoMto   ... 

00ft 

Ubra<1orit«  132S— I2S6 

BrooVlte  ... 

1500 

DioptaM... 

1171 

TourmaUne  1012—1102 

Unninlte... 

1188 

Azlnito  ... 

095 

Kjanlt*    ...        1090 

ViTianite  ... 

1114 

Meionito 

1S81 

Sphcne     ...  1127-1142 

Apatite U 

21-1237 

NepheUne 
HodAlite ... 

lOJO-lWO 

8UuroItt«          HIS 

Molybdenite 

1186 

1137-1 18S 

Andalutlta        1200 

Oalena 

727 

LwMita  ... 

1S08 

Caprit*    ...       IIOS 

Blaude  ....„ 

1049 

The  melting  points  of  topaz,  zircon,  corundum  and  wavellite  are 
higher  than  that  of  platinum,  and  therefore  cannot  be  determined  by 
this  method.  L.  J.  S. 

Composition  of  Nova  Scotia  Coals  and  other  Minerals.  By 
E,  Gilpin,  jun.  (Trmis.  Nova  Scolian  Inst.  Sci.,  1897,  9,  246—254). — 
Analyses  are  given  of  several  coals,  iron  pyrites,  and  iron  ores. 

L.  J.  S. 

Products  of  Decomposition  of  Pyrites  in  the  Paris  Basin. 
By  Alfred  .Lacroix  {Buli.  Soc.  fran.  Min.,  1897,  20,  288—308),— 
In  the  Paris  basin,  pyrites  and  marcasite  occur  in  chalk,  f>>ccne  clays, 
lignito,  «^.  Two  main  types  of  alteration  may  be  distinguished  as 
the  "  hepatic  "  and  the  "  saline."  In  the  former,  the  product,  liinonite 
or  hasmatite,  preserves  the  original  form  of  the  mineral.  In  the  latter, 
the  pyrites  is  more  rapidly  oxidised  in  the  presence  of  air  to  luelante- 
rite,  FeSO^,7HjO,  and  sulphuric  acid.  By  the  nction  of  these  on  the 
various  rocks,  secondary  products  are  formed.  Sulphtiric  acid  acting 
on  limestone  and  clay  gives  gypsum  and  websterite,  AI.j03,S03,9H20, 
respectively.  Melanterite  and  sulphuric  acid,  in  acting  on  limestone, 
give  gypsum  and  chalybite,  and  on  clay,  halotrichite,  FeS0^,AI.^(S0^)3 
+  24H.^O.  By  the  oxidation  of  the  melanterite,  copiapite,  2Fe.,03,5SOg 
+  18H./),  is  formed,  and  this  by  its  action  on  limestone  gives  apatelite, 
4Fe203,6SO.,,3H20,  and  gypsum.  Similar  reactions  take  place  in  the 
island  of  Kaxos  and  at  Sasaki  in  the  Gulf  of  Corinth  (Abstr.,  1897, 
ii,  508).  L.  J.  S. 

Berthierite  from  Bohemia.  By  Adolf  IIofmann  (Sitz.-ber.  k.  bdhm. 
Ges.  d.  Wiss.,  1898,  Juhry.  1897,  2,  No.  xlix,  3  pp.). — The  mineral  veins  at 
Bohutin,  near  Przibram,  when  in  diabase,  contain  calcite  and  argenti- 
ferous galena,  and  when  in  the  grauwacke  they  contain  quartz,  pyrar- 
gyrite  and  native  silver,  but  those  in  connection  with  the  more  rarely 
occurring  quartz-mica-diorite  contain  much  stibnite.  In  the  last  of 
these  berthierite  occurs,  and  the  succession  of  minerals  is  :  chalybite, 
galena,  quartz,  stibnite,  berthierite,  quartz,  barytes,  galena.  The 
berthierite  occurs  as  fine  needles  intergrown  with  quartz  and  stibnite ; 
from  the  latter  it  is  easily  distinguished  by  its  reddish  tarnish.  The 
fractured  surfaces  are  dark  steel-gre^.  Analj^ses  hj  R,  Vambera  gave 
X  and  II, 
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Sp.  gr. 
3-89— 3-91. 


Sb. 

Fe. 

s. 

Pb. 

Quartz. 

Total. 

I. 

45-60 

10-62 

23-16 

trace 

19-76 

99-14 

II. 

42-49 

11-04 

23-16 

trace 

23-31 

100-00 

III. 

56-42 

13-89 

29-69 

— 

— 

100-00 

After  deducting  quartz,  which  is  seen  as  microscopic  enclosures,  the 
mean  (HI)  of  these  agrees  closely  with  the  formula  FeSjSbgSg. 

L.  J.  S. 

Kalgoorlite,  a  new  Telluride  from  Western  Australia.  By 
Edward  F.  Pittman  (Recm-ds  Geol.  Survey  N.S.W.,  1898,  5,  203—204. 
Compare  Abstr.,  1897,  ii,  503). — The  tellurides  of  Kalgoorlie  occur  as 
veins,  splashes,  and  pockets,  in  dykes  of  a  schistose  quartz-felspar- 
porphyry.  A  massive,  iron-black  mineral  with  sub-conchoidal  fracture 
gave  analysis  I,  by  J.  C.  H,  Mingaye,  formula,  HgAu2  AggTeg ;  to  this 
the  name  kalgoorlite  is  given.  The  amalgam  found  in  the  district 
may  have  been  produced  by  the  decomposition  of  this  mineral. 


Au. 

Ag. 

Hg. 

Cu. 

s. 

Te. 

Total. 

Sp.  gr. 

I.  20-72 

30-98 

10-86 

0-05 

0-13 

[37-26] 

10000 

8-791. 

II.  41-76 

0-80 

— 

— 

— 

56-65 

99-21 

9-377. 

A  pale  yellow  mineral,  also  from  Kalgoorlie,  is  shown  by  analysis 
II  to  be  probably  calaverite.  L.  J.  S. 

Tellurium   in    Gold-ores    from    South    Dakota.     By   Frank 

Clemes  Smith  [Trans.  Amer.  Inst.  Mining  Eng.,  1897,  26,  485 — 515). 
— The  so-called  refractory  gold-ores  of  the  Potsdam  sandstone  in  the 
Black  Hills,  South  Dakota,  have  been  found  in  all  cases  to  contain 
tellurium.  The  blue  unoxidised  sandstone  ore  contains  pyrites, 
gypsum,  and  fluorite ;  the  oxidised  ore  is  red.  The  average  of  several 
assays,  which  show  a  few  ounces  to  the  ton,  gives  I  as  the  com- 
position of  the  telluride.  An  assay  of  the  richer  telluride  ore  from 
Cripple  Creek,  Colorado,  gave  II.  Both  these  agree  in  composition 
with  sylvanite. 

Au.  Ag.  Te.  Total. 

I.     7-64        32-39         69-96         100-00 
II.     5-61         34-23         60-16         10000 

The  methods  of  assaying  these  ores  are  described  in  detail,  and 
their  metallurgical  treatment  discussed.  L.  J.  S. 

[Bismuth  Telluride,  Apatite  and  Minervite  from  N.  S.  Wales.] 
By  John  C.  H,  Mingaye  (Ann.  Jiept.  for  1896,  Bept.  Mines,  KS.W., 
1897,  20—21)  and  by  George  W.  Card  (Records  Geol.  Survey  JV.S.W., 
1897,  6,  66). — In  the  report,  various  technical  analyses  of  rocks, 
clays,  waters,  coals,  ores,  (fee,  are  given,  together  with  analyses  of 
the  following  minerals,  short  descriptions  of  which  are  given  in  the 
second  paper. 

Bismuth  telluride  from  Slippery  Creek,  near  Oberon.  This  occurs 
with  free  gold  in  quartz,  and  is  associated  with  the  greenish-yellow 
tilter9,tion  product,  montanite.     A  partial  analysis  gave 

Bi.  Te.  S.  Gangue,        Se,Au,Ag. 

70*83       19-59       4-69  0-06  m. 
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Apatite  from  Gordon  Brook.  Pinkish-white,  hexagonal  crystals 
occurring  with  actinolite  in  veins  traversing  granite.  The  mean  of 
two  analyses  is 

CaO,         r,Og       Ca.  (?)    CI.  F.       MgO.     Fe,0^  Gangue.  H,0.       ToUl. 

48-68     4116     3-82     1'30     2-89     020    074     128     0-29     10036 

The  ganguo  contained  SiO,,  Al^Oj,  Fe,0,,  CaO,  MgO,  and  traces  of 

PA- 

A  white,  earthy  mineral  from  the  Jenol&n  Caves  has  much  the 
same  composition  as  minervite  (Abstr.  1893,  ii,  419,  577;  1896,  ii, 
529).     The  mean  of  two  analyses  is 

AljO,.      K,0.     Fe,0,.      P,0,.      ImoI.    H,Oat200°.  H,0  above  200°.     Total. 
20-59     8-95     0-19     4085     109  958  1821  9946 

Also  traces  of  CaO  and  MgO,  but  no  F,  CI,  or  SO3.  The  associ- 
ated clay  contains  some  phosphoric  acid.  L.  J.  S. 

Solution  of  Silica  under  Atmospheric  Conditions.  By  C. 
WiLLARD  Hayes  {null.  (Jeol.  Soc.  Avier.,  1897,  8,  212— 220).— Several 
cases  are  cited  in  which  ({uartz  pebbles  in  conglomerates  nre  etclied 
down  to  the  general  level  of  the  exposed  rock  surface.  The  dissolutiou 
of  the  quartz  is  attributed  to  the  combined  action  of  azo-humic  acids 
and  alkali  carbonate  solutions.  Thenard  {Compt.  rerul.,  1H70,  70, 
1412)  has  shown  that  simple  humic  acid  di.>wolve8  only  8  per  cent,  of 
silica,  whilst  azo-humic  acid  combines  with  7  to  24  per  cent.,  de- 
pending on  the  content  of  nitrogen  ;  the  compounds  thus  formed  are 
easily  soluble  in  alkali  carbonates,  forming  alkali  8alts  of  the  silico 
azo-humic  acids.  L.  J.  S. 

"  Fresh-water  Chalk  "  ftom  Essex.  By  Thomas  S.  Dymond  and 
Frank  W.  Mauyon  {A'asex  Naturalist,  1897,  10,  213— 215).— A  8oft, 
white,  granular  substance  forms  a  bed  either  in  or  upon  glacial  drift 
at  UaUtead.     Analysis  of  material  dried  at  100°  gave 

H,0  and 
CaO.     MrO.     Fe,0„Al,0,.     P,0,.        CO^  SiO,     organic  matter.      ToUl. 

64-250  Nil         0-563        0127     42625     1200         1530         100295 

Since  remains  of  organisms  were  not  detected,  the  material  has 
probably  been  directly  deposited  from  water  owing  to  loss  of  carbonic 
anhydride.  L-  J.  8. 

Barytes  Nodules  in  Wood.  By  Ellsworth  B.  Knerr  (Trans. 
Kansas  Acad.  iSci.,  1898,  15,  80 — 81). — In  digging  a  well  near  Midland 
College,  bits  of  wood  were  met  with  at  a  depth  of  40  feet.  In  this 
wood  are  numerous  white  spheres  g>j — ^  inch  diam.,  with  an  internal 
radiated  structure.     Analysis  proved  the  material  to  be  barytes. 


SiO^and 

SO,. 

BaO. 

CaO. 

Raiiguo. 

Total. 

sp.  gr. 

33-25 

62-17 

0-50 

4-00 

99-92 

4-55 

L.  J.  S. 

Aluminite  firom  the  Salt  Range.     By  H.  II.  Hayden  {Records 

Geol.  Survey  India,  1897,  30,  110) — Aluminite,  which  has  not  before 

been  known  from  India,  occurs  as  veins  in  the  shale   underlying  the 

coal  seam  at  Chittidand,  in  the  Salt  Kange.     It  has  a  chalky  appear- 
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ance,  and  under  the  microscope  is  seen  to  consist  of  small,  monosym- 
metric  crystals.  H  =  l — 2;  sp.  gr.  (of  impure  material)  =  1 '707* 
Selected  material  gave,  on  analysis, 

AI2O3.  SO3.  H3O.        CaO,ZnO,Fe,03.       Total. 

30-08  23-63  46-44  traces  "  100-15 

This  agrees  with  the  usual  formula,  Al203,S03,9H20.  L.  J.  S. 

Deposit  in  Delaval  Colliery,  Northumberland.  By  Chaeles 
J.  MuRTON  and  Saville  Shaw  {Trans.  Fed.  Inst.  Min.  Eng.,  1895,  10, 
67—71  ;  and  Trans.  N.  Engl.  Inst.  M.  E.,  1895,  45,  67).— On  a  floor 
of  under-clay  in  some  very  old  workings  in  the  Delaval  Colliery,  Ben- 
well,  Northumberland,  a  deposit  of  a  soft,  white  material  is  found. 
Whenexposed  to  the  air,  this  dries  and  shrinks  to  a  white, opaque,  friable 
mass,  which  breaks  with  a  conchoidal  fracture,  and  adheres  strongly 
to  the  tongue.  It  is  infusible,  and  is  readily  soluble  in  warm,  dilute 
hydrochloric  acid.     Analysis  gave 


A1203. 

CaO. 

SiOj. 

SO3. 

H,0. 

Total. 

37-93 

1-90 

12-12 

5-30 

42-44 

99-69 

Water  extracts  all  the  calcium,  together  with  a  little  silica. 

The  substance  is  considered  to  be  a  mixture  of  collyrite,  aluminite,  and 
a  hydrate  silicate  of  calcium,  in  the  proportions  7(2Al203,Si02,9H20) 
+  Al2(S04)3,2Al203,9H20  +  2(CaO,Si02,18H30). 

[Aluminite  is  Al203,S03,9H20.]  L.  J.  S. 

[Nitratine]  from  South-west  Africa.  By  Hermann  Thoms  and 
G.  BoELLiNG  {Ghem.  Cenir.,  1897,  ii,  57,  1113;  from  Ber.  Deutsch. 
pharm.  Ges.,  1897,  7,  168—170.  Compare  Abstr.,  1896,  ii,  529).— A 
mineral,  locally  known  as  "  Klipzweet"  or  "  Boomester,"  occurs  as  an 
efflorescence  on  the  undersides  of  overhanging  rocks  in  the  Kharas 
Mountains  and  on  the  Orange  Biver,  in  Namaqualand,  German  S.W. 
Africa.     Analysis  gave 


K^O. 

Na^O. 

CaO. 

Fe^Oj. 

N.Og. 

CI. 

H.,0. 

SiOj. 

SO3. 

10-39 

27-86 

1-10 

0-46 

38-56 

10-54 

2-74 

7-12 

2-88 

It  is,  therefore,  an  impure  nitratine,  containing  60-71  per  cent,  of 
sodium  nitrate.  L.  J.  S 

Mossite,    and    the    Crystalline    Form    of   Skogbolite.     By 

Waldemar  C.  Brogger  {Vidensk.  Skrifter,  I.  Math.-nat.  Klasse, 
Kristiania,  1897,  No.  7,  pp.  1 — 19). — The  new  mineral,  mossite, 
occurs  with  yttrotantalite  and  columbite  in  a  pegmatite  vein  at 
Berg  in  the  parish  of  Rdde,  near  Moss,  in  Norway.  The  tetragonal 
crystals  are  black  with  sub-metallic  lustre;  a:c  =  l  :  0*64379 ;  they 
are  usually  twinned  on  (101)  and  elongated  in  the  direction  of  the 
pyramid  edge  [111,  111],  then  having  the  appearance  of  simple 
orthorhombic  crystals  of  prismatic  habit.  Analysis  by  G,  Thesen 
gave 

NhgOg.  TaaOg.        SnOg.  FeO.      AlgOg.MnO,  &c.      Total.  Sp.  gr. 

31  52  0-18         16-62  Nil  99-72         6-45 

"8?92" 


388  ABSTB40T8  OF  CHEMICAL   PAPERS. 

This  gives  the  formula  FeNbgOg.FeTajOg.  Mossite  and  tapiolite 
nru  therefore  to  be  considered  as  the  tetragonal  equivalents  of  colum- 
h  te  and  tantalite  respectively.  Crystals  of  tapiolite  from  Sukula, 
ill  Finland,  present  the  same  habit  and  twinning  as  mossite; 
a:c=l  :  065251. 

The  so-called  tantalite  from  Tammela,  in  Finland  (  =  "Tammela- 
tHntalite"  =  skogbulite),  is  shown  to  be  identical  with  tapiolite.  The 
crystals  of  this  iron  tantalate  (FeTajO^),  which  were  described  as 
urthorhombic  with  a  form  more  or  less  closely  related  to  tbat  of 
columbite,  are  shown  to  be  really  tetragonal  and  twinned  like  mossite  ; 
a  :c=  1:0-65189. 

The  following  substances  form  a  homoeomorphous  group  :  mossite, 
tapiolite,  dechenitet,  AgC'lO^,  AgBrO,,  xenotime,  acid  phosphates 
and  arsenates  of  ammonium  and  potassium,  rutile,  cassitorite,  <tc. ; 
and  there  is  a  double  homoeomorphism  shown  by  rutile  and  brookite 
with  mossite  and  columbite.  L.  J.  S. 

Synthesis  of  Perofiskite  and  Pyrochlore  Minerals.  By  Per 
JoiiAN  HoLMQUiST  {Bull.  Geol.  /rut.  Upsala,  1897,  3,  181— 262).— A 
detailed  summary  is  given  of  the  literature  of  perofskite  and  pyro- 
chlore, and  of  the  minerals  related  to  them,  namely,  dysanalyte, 
knopite,  koppite,  hatchettolite,  microlite,  pyrrhite  and  azor-pyrrhite. 
The  various  methods  which  have  been  successful  in  the  artificial  pro- 
duction of  any  of  these  minerals,  or  of  related  compounds,  are  also 
i-eviewed. 

By  funing  the  pure  oxides  with  sodium  fluoride  at  a  high  tempera- 
ture (1500"),  and  slowly  or  quickly  cooling,  the  author  has  obtained 
the  following  crystallised  compounds. 

Tantalic  acid  and  niobic  acid.  The  flux  here  used  was  borax.  The 
crystals  are  probably  orthorhombic.  8p.  gr.  of  the  former  =  7*777, 
and  of  the  latter  =  4  568.  Na._jO,Nb205,  by  fusing  sodium  carbonate 
and  niobic  acid  with  sodium  fluoride ;  pseudo-cubic  crystals  with 
optical  anomalies;  sp.  gr.  =-4-512— 4559.  2NajO,Nb205,  by  the  same 
method,  but  with  the  materials  in  different  proportions ;  this  is 
decomposed  by  water. 

NaoO.STiOj ;  orthorhombic  needles  ;  sp.  gr.  =  3-4925-3-508.  This 
is  considered  to  be  jKJssibly  isomorphous  with  perofskite,  CaO.TiOj, 
since  a  powder  having  this  composition  is  absorbed  by  the  needles  to 
the  extent  of  329  per  cent.  Perofskite  is  not  formed  by  fusing  the 
oxides  with  sodium  fluoride.  When  molten  sodium  and  calcium  car- 
bonates are  poured  into  fused  TiOj  +  NajCOj,  there  is  a  precipitation 
of  pseudo-cubic  perofskite  crystals,  which  show  the  same  optical 
anomalies  as  the  natural  mineral. 

2CaO,Nb205 ;  acicular  and  pseudo-cubic  crystals;  sp.  gr.  =  4-484. 
SCaOjNbgOg  with  part  of  the  calcium  replaced  by  sodium ;  pseudo- 
cubic.  2CaO,Ta205 ;  pseudo-cubic.  Most  of  the  above  calcium  salts 
are  pseudo-cubic,  some  are  also  orthorhombic,  and  probably  represent 
dimorphous  forms.  5Th02,16Nb205  and  Zr02,5Nb205  (Abstr.,  1896, 
ii,  564)  are  also  described. 

Pyrochlore  and  dysanalyte ;  colourless  isotropic  octahedra  with 
the  composition    NaCaNb^OgF;    sp.     gr,  =  4196— 4*290;    index  of 
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reffaction  for  sodium  light,  2*149.  When  this  was  heated  to  a  higher 
temperature  and  slowly  cooled,  octahedral  and  pseudo-cubic  crystals 
were  formed  ;  the  latter  had  a  sp,  gr.  =  4"122 — 4*399,  and  composition 
3(N'a20,Nb205),2(2CaO,Nb205),  thus  corresponding  with  a  sodium- 
calcium-dysanalyte.  Under  the  same  conditions,  but  with  the  pre- 
sence of  some  iron  and  manganese,  yellow,  isotropic  octahedra  of 
pyrochlore  and  black,  shining  cubes  of  dysanalyte  were  produced  ; 
these  differ  somewhat  in  composition  from  the  preceding,  and  there 
seems  to  be  isomorphous  replacement  between  them.  In  the  presence 
of  cerium,  brown  octahedra  of  koppite  were  obtained,  together 
with  dysanalyte.  A  uranium  pyrochlore  (hatchettolite)  was  pre- 
pared as  isotropic  octahedra ;  this  has  the  composition 
7(Na20,Nb205)  +  2(2U02,Nb205).  From  the  analysis  of  these  pro- 
ducts, resembling  pyrochlore  and  dysanalyte,  complicated  formulas 
are  given.  Twinned  tetragonal  crystals  related  to  microlite  were 
also  prepared. 

The  chemical  constitution,  and  the  nature  of  the  optical  anomalies 
of  these  salts  and  minerals,  is  discussed  in  detail ;  between  the  pseudo- 
cubic  and  the  orthorhombic  members,  a  crystallographic  relation  can 
be  traced. 

The  composition  of  natural  pyrochlore  is  discussed,  and  the  following 
new  analysis  given  of  the  Alnb  mineral ;  sp.  gr.  =  4*348  (compare 
Abstr.,  1895,  ii,  509). 


Total 

NbjOs. 

TiOs. 

ZrOj. 

Ce^Oa. 

FeO. 

CaO.    Na^O.  K^O.    F.     H„0.    (less  0  for  F). 

65-29 

2*85 

2-58 

5-03 

110 

16-20     6*29     0-37   4*08    0*44           102-51 

For  this  the  formula  is  given  as  5(]SraCaNb206F)  -t-  2(]SraCa2Nb207F)  + 
CaTiOs  +  2CaO,Nb20j,.  L.  J.  S. 

Chloritoid  from  Kincardineshire.  By  George  Barrow  {Quart. 
Journ.  Geol.  Soc,  1898,  54,  149 — 156). — Minute,  dark,  glistening 
crystals  of  chloritoid  occur  in  a  spotted  schist  at  Drumtochty,  near 
Fordun,  and  at  other  localities  in  Kincardineshire  ;  they  are  hard 
and  brittle,  have  a  rudely  hexagonal  outline,  and  are  dark  green  by 
transmitted  light.  Under  the  microscope,  they  are  seen  to  have 
jagged  edges,  and  to  be  intergrown  with,  and  enclose,  quartz,  chlorite, 
and  mica.  Twinning  is  frequent,  and  there  is  a  fairly  well-marked 
basal  cleavage.  The  pleochroism  is  strong,  the  colour  varying  from 
green  to  indigo-blue  ;  optically  positive,  with  high  index  of  refraction 
and  low  birefringence.  The  collection  of  pure  material  was  a  matter 
of  some  difficulty ;  four  analyses  showed  a  decrease  in  silica  and  alkalis, 
as  the  material  was  increased  in  purity ;  the  most  pure  gave, 

SiOg.       AI2O3.     FejOj.       FeO.      MgO.        Mii.     Alkalis.   Loss  on  ignition.  Total. 
26*00     40-05     5*05     19*50     2*88     trace     trace  6-00  99*48 

In  composition,  the  mineral  agrees  closely  with  the  chloritoid,  from 
the  lie  de  Groix,  examined  by  Barrels.  It  is  suggested  that  chloritoid 
and  ottrelite,  both  of  which  have  the  same  optical  characters,  may 
be  identical,  and  that  the  differences  shown  in  the  analyses  are  due  to 
impurities  enclosed  in  the  crystals.  L.  J.  S, 
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Manganiferous  Conglomerate  from  Essex.  By  Thomas 
S.  Dymond  {Essex  Naturalist,  1897,  10,  210— 212).— Hard,  tabular 
masses  of  cemented  gravel  occur  on  the  surface  of  the  London  clay 
in  the  neighbourhood  of  Tendring,  near  Colchester ;  they  are  used 
as  buildiog  stones.     Analysis  of  the  cementing  material  gave, 

SiO,  and  sand.  MnO^         MiiO.         Fe,0,.      H,O(atl20°)   Ca,  Al,  &c.         Total. 
60-960      6-505       2-840       18-315        7-850        [3-530]       100000 

L.  J.  S. 

Weathering  of  Micaceous  Gneiss  in  Virginia.  By  George  P. 
Mkkkill  {BtUl.  Geol.  Soc.Amer.,  1897,  8,  157 — 168.  Compare  A bstr., 
1896,  ii,  483;  1897,  ii,  107).— A  highly  felspathic  gneiss  with  abun- 
dant black  mica  occurs  at  North  Garden,  in  Albemarle  Co.,  Virginia  ; 
it  contains  orthoclase,  soda-lime  felspars,  and  quartz,  with  accessory 
zircon,  iron  ores,  and  apatite,  and,  in  considerable  quantity,  radiating 
masses  of  a  soda-potash  zeolite.  Analysis  of  the  fresh  rock  gave  the 
results  under  I ;  the  portion  soluble  in  hydrochloric  acid  and  sodium 
carbonate  solutions  gave  II.  In  weathering,  the  rock  becomes 
brownish  and  friable,  and  finally  passes  into  red  sand  and  clay.  The 
decomposed  rock  gave  analysis  III ;  the  portion  soluble  in  hydrochloric 
acid  and  sodium  carbonate  solutions,  IV  ;  &nd  the  insoluble  portion, 
V,  this  being  mainly  quartz. 

SiO.  Loss  on  igni- 

inHCl.  inNa,CO»  A1,0,.  Fc,0,.  CaO.  MgO.   K,0.  Na,0.  PjOj.     tion.     Totol. 
I.  60-69  16-89     9-C6    4*44     1-06    4-26     2*82     0*25     0  62    100  08. 

II.  1-43  8-66        13-54 

III.  45-31  26-55  1218 

IV.  0-56  17  14  24-86  11*80 
V.           28-90  1-56    0-22 

The  loss  and  gain  of  the  various  constituents  are  calculated  on  the 
assumption  that  the  alumina  has  remained  constant  (Abstr.,  1897,  ii, 
107) ;  this  shows  that  44  67  per  cent,  of  the  original  matter  has  been 
leached  away,  that  of  the  original  silica  52-45  per  cent,  is  lost,  and 
that  most  of  the  iron  remains,  whilst  most  of  the  lime,  magnesia,  and 
alkalis  are  carried  away. 

The  mode  of  formation  of  zeolites  in  rocks  is  discussed  ;  they  seem 
to  be  the  results  of  deep-seated  hydrometamorphism,  rather  than  of 
surface  weathering.  The  occurrence  of  zeolites  in  soils  is  doubted, 
and  the  soluble  potash,  inc.,  is  attributed  to  the  presence  of  pinite. 

L.  J.  S. 

Granite  from  Konigshain.  By  J.  Hazard  {Chem.  Centr.,  1897, 
ii,  675  ;  from  Geol.  Spezialkarte  K,  Sachsen,  Sektion  Lobau-Iieic/ienbach). 
— The  granite  boss  of  Konigshain  consists  of  a  medium  to  coarse 
grained  rock,  composed  of  quartz  and  felspar  with  a  little  mica.  The 
felspars,  analysed  by  A.  Becker,  are:  I,  mierocline-albite-perthite; 
II,  albite.     Albite  from  the  pegmatite  gave  III. 


1-64 

0  89 

2-40 

1-10 

0-23 

0-62 

80-61. 

traca 

0-40 

110 

0-22 

0-47 

13-75 

99-98. 

0-06 

0-37 

0-76 

0-25 

— 

13-40 

69-18. 

0  07 

0  04 

0-31 

trace 

trace 

0-35 

31-44. 

Loss  on 

SiOj. 

AljOg. 

FejOj. 

CaO. 

MgO.     KjO. 

Na^O. 

ignition.     Total. 

I. 

64-52 

22-48 

0-60 

0-96 

0-60     1-68 

9-40 

0-36     100-60. 

II. 

64-06 

18-83 

0-52 

— 

—     12-88 

3-07 

0-50       99-86. 

III. 

67-77 

19-85 

— 

— 

—        — 

12-32 

0-12     100-06. 

SiOo. 

P.O,. 

I. 

54-0 

8-4 

II. 

43-7 

17-0 

III. 

2-8 

38-5 
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In  drusy  cavities  in  the  granite  are  :  seschynite,  albite,  anatase, 
aphrosiderite,  axinite,  beryl,  cassiterite,  chlorite,  diaspore,  epidote, 
fergusonite,  fluorite,  gadolinite,  hsematite,  magnetite,  meroxene,  micro- 
cline,  microcline-albite-perthite,  molybdenite,  orangite,  psilomelane, 
smoky  quartz,  tourmaline,  wolframite,  xenotime,  zinnwaldite,  zircon, 
and  malacone.  The  surrounding  granites  and  diorite  dykes  are 
altered  at  the  contacts  of  this  granite  boss.  L.  J.  S. 

Phosphatised  Trachyte  from  Clipperton  Atoll.  By  J.  J. 
Harris  Teall  {f^uarl.  Journ.  Geol.  Soc,  1898,  54,  230— 232).— On 
one  part  of  the  ring  of  Clipperton  Atoll,  in  the  northern  Pacific,  is  a 
mass,  60  feet  high,  of  more  or  less  altered  trachyte.  The  least  altered 
rock  is  brown,  and  consists  of  phenocrysts  of  sanidine  set  in  a  ground- 
mass  of  microlitic  felspars  and  brown  interstitial  matter  ;  analysis  gave 
the  results  under  I  ;  the  phosphoric  acid  is  present  in  the  brown  sub- 
stance. More  altered,  white  or  cream-coloured,  material  gave  II  and 
III. 

Loas  on 
AI2O3.     Fe^Os.     CaO.      K2O.      Na,0.  ignition.     Total. 

17-9       4'-4       1-4       4-5       5-0         3-8       99-4. 

_____      12-2         — 
25-9       7-4        (Insoluble  2-2)        23-0       99-8. 

These  analyses  show  that  the  gradual  removal  of  the  silica  and 
alkalis  is  accompanied  by  the  introduction  of  phosphoric  acid  and 
water ;  the  change  has  probably  been  effected  by  a  solution  of  ammo- 
nium phosphate  derived  from  guano  (compare  Abstr.,  1896,  ii,  185). 
Examination  of  microscopic  sections  shows  that  the  phosphatising 
process  first  attacks  the  interstitial  matter,  then  the  microlitic  felspars, 
and  last  of  all  the  porphyritic  sanidines.  Under  a  high  power,  the 
secondary  substance  shows  a  concretionary  or  agate-like  structure. 
The  composition  shown  in  analysis  III  is  similar  to  that  of  Shepard's 
redondite,  from  Redonda  in  the  West  Indies ;  specimens  from  this 
place  show  the  structure  of  an  andesite.  L.  J.  S. 

Meteoric  Irons.  By  Emil  W.  Cohen  {Ann.  Tc.h.  naturhist.  Ilof- 
museums,  Wien,  1897,  12,  119 — 126). — Nedagolla,  Vizagapatam  dis- 
trict, Madras.  This  is  one  of  the  few  siderites,  and  the  only  ataxite, 
of  which  the  fall  has  been  observed;  it  fell  on  January  23rd,  1870. 
The  structure  is  granular,  like  that  of  the  Locust  Grove  and  Forsyth 
Co.  irons  (Abstr.,  1897,  ii,  272,  416).  Analysis  gave  the  results 
under  I. 

Primitiva,  Tarapaca,  Chili. — This  iron  has  also  the  granular  struc- 
ture of  an  ataxite ;  schreibersite  and  graphite  are  present.  Analysis 
of  material  freed  as  far  as  possible  from  schreibersite  gave  II.  Chro- 
mium and  chlorine  are  absent. 

Newstead,  Eoxburgshire,  Scotland. — This  iron  was  found  in  1827  at 
a  depth  of  3  or  4  feet  in  a  stratum  of  clay ;  its  meteoric  origin  has  been 
doubted,  and  the  present  author  comes  to  the  conclusion  that  it  is 
artificial.  The  iron  is  very  brittle,  and  the  microscopic  structure  re- 
sembles that  of  steel ;  it  also  differs  from  meteoric  iron  in  the  high 
percentage  of  carbon,  and  in  the  absence  of  nickel  and  cobalt  (analysis 
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III).    Thomson's  analysis  of   1862  is  quoted  under  IV.     Analyse* 
I— III  by  O.  Sjbstrom. 

IFe.  Ni.  Co.  Cu.  P.  S.  C.  SiO^     ToUl.  8p.  rt. 

1.  92-61  6-20  0-49  trace  002  005  —  0-25     9962  7-8613 

II.  94-72  4  72  0-71  trace  018  002  003  —    10038       — 

III.  96-01  nil.  nil.  —  022  015  2-96  0-82  10016  70691 

IV.  93-51  4-86  _  _  _  _  0  59  0-91     99-87        — 

L.  J.  S. 

Water  of  the  Lower  Amazon.  By  Friedrich  Katzer  (Sitz.-bir. 
k.  Mtm.  Gm.  WtM.,  1898,  Jaftrg.  1897,  1,  No.  XVII,  pp.  1—38).— 
Heveral  analyses  are  given  of  water  taken  from  the  Amazon  at  variouH 
points  between  ObidoH  and  the  mouth.  The  water  contains  an  un- 
usually small  amount  of  Hohible  con.stituent8,  and  in  this  respect  the 
Amazon  \h  one  of  the  purest  rivers  in  the  world.  L.  J.  S. 

Kansas  Mineral  Waters.  By  Herbert  E.  Davibs  {Trans.  Kansaa 
Aead.  Set.,  1898,  15,  82—88);  and  by  Ellsworth  B.  Knerr  {ibiil., 
88 — 89). — In  these  papers,  several  analyses  are  given  of  mineral  waters 
from  Kansas.  li.  J.  8. 

Iodine  Springy  at  Wels.  By  Euoen  Ludwio  {Chem.  Centr.,  1897, 
i,  718  ;  from  Wien  kltn.  Woch  ,  1897,  10,  56— 57).— Mineral  water 
issues,  at  the  rate  of  48  hectolitres  in  24  hours,  from  a  boring  500  m. 
deep  at  Wels,  in  Upper  Austria.  The  Miocene  strata,  through  which 
the  upper  part  of  the  boring  passes,  yield  an  inflammable  g!i8.  Tiie 
water  is  ferruginous  and  becomes  cloudy  in  contact  with  the  air. 
Temperature  12^  sp.  gr.  =  101219.  In  10,000  partsaro  :  KCl,  0864; 
NaCl,  149-269;  NajBO,,  0322;  LiCl,  0153;  BaClj,  0005;  SrCl.,, 
0-027  ;  CaCl,,  5-95  ;  Ca,(POJ.„  001 4  ;  MgCl^,  1304  ;  MgBrj,  1132  ; 
Mgl„  0-386;  MgCX)j,COj.  5-044;  FeCO„COj,  1259;  Klfiy  0-004; 
Mn,  trace;  SiOj,  0226  ;  organic  C,  0-814  ;  free  COg,  0756. 

The  amouuts  of  iodine,  bromine  and  chlorine  are  compared  with 
those  in  several  other  springs ;  that  of  Zablacz  contains  the  most. 

L.  J.  S. 


Physiological   Chemistry. 


'  Survival  Respiration  '  of  Muscle.  By  W.  M.  Fletcher  {J. 
Physiol.,  1898,  23,  10—99). — The  experiments  were  performed  on 
frogs'  muscles,  and  relate  principally  to  the  discharge  of  carbonic 
anhydride  from  these  after  their  removal  from  the  body.  The  normal 
course  of  this  discharge  and  its  modifications  under  various  conditions, 
rigor,  putrefaction,  and  action  of  acids  and  other  poisons  are  repre- 
sented in  diagrams,  A  large  series  of  rapidly  performed  estimations 
of  carbonic  anhydride  was  made  possible  by  a  modification  of  Black- 
man's  apparatus.  The  first  stage,  extending  over  5  hours,  is  one  of 
irregular  decline  ;  part  of  the  carbonic  anhydride  is  due  to  destructive 
changes  in  the  muscle,  part  to  diffusion  from  the  muscle  substance, 
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and  part  to  oxidation  changes  similar  to  those  obtaining  during  life- 
The  second  stage,  described  as  the  '  plateau,'  is  many  hours  longer, 
and  shows  a  very  slowly  declining  rate  of  discharge ;  this  is  the  stage 
which  accompanies  rigor  mortis  ;  it  passes  by  gradual  degrees  into  the 
third  stage,  in  which  only  traces  of  the  gas  are  yielded  by  the  muscle. 
If  putrefaction  sets  in,  its  occurrence  can  always  be  detected  by  a  great 
increase  in  the  formation  of  carbonic  anhydride.  W.  D.  H. 

Chemistry  of  Contents  of  Alimentary  Tract.  By  A.  Lock- 
hart  Gillespie  {Proc.  Roy.  Soc,  1897, 62,  4 — 11). — The  contents  of  the 
alimentary  canal  in  dog,  calf,  and  probably  in  man,  are  acid  through- 
out. When  the  food  leaves  the  stomach,  it  rapidly  becomes  more  con- 
centrated from  absorption  of  water,  and  consequently  more  acid  ;  it 
still  contains  hydrochloric  acid  combined  with  proteid,  but  the 
increased  proportion  of  inorganic  chlorides  indicates  that  this  acid  is 
being  rapidly  acted  on  by  the  soda  of  the  pancreatic  fluid.  The  organ- 
isms present  fall  into  two  groups,  those  which  produce  acid  and  those 
which  produce  alkaline  substances ;  the  former  do  not,  as  a  rule, 
liquefy  gelatin ;  the  latter  are  the  ordinary  putrefactive  organisms. 
The  former  are  generally  in  excess  ;  the  ammonia  formed  by  the 
second  group  unites  with  the  lactic  acid  formed  by  the  first,  and  the 
salt  so  formed  is  advantageous  for  the  further  development  of  both 
kinds.  Excess  of  hydrochloric  acid  leaving  the  stomach  causes  a  rela- 
tively great  destruction  of  the  alkali-forming  organisms,  and  thus 
lessens  decomposition  in  the  intestine. 

Salol  is  an  antiseptic  which  exerts  its  power  chiefly  in  the  lower  part 
of  the  intestine,  and  on  the  acid-forming  organisms ;  calomel  acts 
principally  on  the  alkali-producing  organisms,  and  in  the  upper  region 
of  the  bowel. 

Trypsin,  although  it  is  slowly  destroyed  by  organic  acids,  is  yet 
capable  of  considerable  proteolytic  action  in  their  presence. 

The  absorption  of  fluids  is  greatest  in  the  duodenum  and  lower 
ileum.  W.  D.  H. 

Spontaneous  Emulsifying  of  Fatty  Oils.  By  W.  Loewenthal 
{Chem.  Centr.,  1897,  ii,  619  ;  from  Du  Bois-ReymoncV s  Arch.,  1897, 
258— 269).— Gad  {Du  Bois-ReymoncV s  Arch.,  1878,  181)  observed  that 
rancid  oil  forms  an  emulsion  with  dilute  sodium  carbonate  solution 
even  when  the  mixture  is  not  shaken.  The  author  finds  that  a  0"06  to 
0'18  per  cent,  solution  of  sodium  carbonate  free  from  sodium  chloride 
forms  an  emulsion  most  readily;  with  a  015  per  cent,  solution  of 
carbonate,  6  per  cent,  of  oleic  acid  must  be  present  in  the  olive  oil, 
and  when  1  per  cent,  of  sodium  chloride  is  contained  in  a  0'06  per  cent, 
solution  of  carbonate  2*3  per  cent,  of  oleic  acid  is  sufiicient.  The 
emulsifying  power  of  the  carbonate  solution  containing  chloride  is 
increased  by  adding  soap  solution.  A  content  of  chloride  of  more  than 
6  per  cent,  interferes  with  the  action,  but  this  effect  can  be  compen- 
sated by  adding  bile  ;  when,  however,  chloride  is  absent,  or  the  content 
of  acid  is  lower,  the|addition  of  bile  hinders  the  formation  of  an  emulsion. 
For  olive  or  rape  oil,  the  best  conditions  are  attained  when  9  per  cent, 
of  oleic  acid  in  a  solution  of  0'06  per  cent,  of  sodium  carbonate  is 
present ;  castor  oil  does  not  emulsify.  E.  W.  W. 

VOL.  Lxxiv.  ii.  29 


394  ABSTRACTS  OF  CHEMICAL  PAPERS. 

The  Relationship  of  Nutrition-need  to  the  Nitrogenous  Con- 
stituents of  the  Body.  By  Beknhakd  Sciiondokkf  {I'Jluger's 
Archlv.,  1898,  71,  420— 42G).— Pfluger  found  tluit  in  dogs,  1  kilo,  of 
the  body  flesh  demands  a  minimum  of  2  073  grams  of  nitrogen  in  the 
meat  given  as  food.  On  repeating  these  experiments,  the  number  found 
(2  09 9)  is  nearly  identical  with  Pfliiger's.  There  are,  however,  circum- 
stances in  which  there  may  be  variations,  but  what  all  these  circum- 
stances are  demands  renewed  investigation ;  certainly  under  the 
influence  of  thyroid-feeding  the  number  is  greater  (2 '657). 

W.  D.  H. 

Absorption  and  Excretion  of  Iron  in  the  Human  and  Animal 
Body.  liy  A.  Hofmann  (Zurich)  {Vircliow's  Ardiiv.,  1898,  161, 
488—512). — Microchemical  investigation  of  the  wall  of  the  alimentary 
canal  shows  that  in  man  the  principal  absorption  is  in  the  duodenum. 
The  appearances  are  little  different  when  medicinal  doses  of  iron  are 
added  to  the  food;  the  liver,  and  especially  the  spleen, are  the  places  where 
iron  is  stored,  whilst  it  is  excreted  by  the  kidney  and  large  intestine. 
Analogous  results  were  found  in  the  guinea  pig.  It  is  believed  that 
inorganic  salts  of  iron  are  capable  of  absorption.  W.  D.  H. 

Comparative  Chemistry  of  the  Suprarenal  Capsules.  By  B. 
Moore  and  Swale  Vincent  {Proc.  Hoy.  Soc.,  1898,  62,  280—283).— 
The  paired  suprarenal  bodies  of  elasmobranch  fishes  correspond  struc- 
turally and  functionally  with  the  medulla  of  mammalian  .suprarenals. 
The  inter-renal  body  corresponds  to  the  cortex.  The  suprarenal  of 
Teleostean  fishes  consists  solely  of  cortex. 

The  cbromogen  obtainable  from  the  elasmobranch  paired  bodies  is  of 
the  same  chemical  nature  as  that  found  in  the  mammalian  medulla. 

W.  D.  H. 

Phosphorus  in  Organic  Tissues.  By  LfeopoLo  Jolly  {Compt. 
rend.,  1898,  126,  531 — 533). — Experiments  have  been  made  in  order 
to  determine  whether  animal  and  vegetable  tissues  contain  unoxidised 
phosphorus  in  addition  to  metallic  phosphates ;  the  results  were  all 
negative.  Among  the  substances  examined  were  vegetables,  and 
sheep's  brains  and  flesh. 

It  has  been  found  that  sheep's  brains  contain  about  twice  as  much 
phosphoric  acid  as  the  muscular  tissue.  J.  J.  S. 

Influence  of  Acids  and  Alkalis  on  the  Electrotonic  Currents 
of  Medullated  Nerve.  By  Augustus  D.  Waller  {I'roc.  Roy.  Soc., 
1897,  62,  80 — 99). — A  full  account  of  experiments  previously  published 
(compare  Abstr.,  1897,  ii,  220).  W.  D.  H. 

Composition  of  Human  and  Cows*  Milk.  By  William 
Caheber  and  Friedrich  Soldner  {Zeit.  Biol.,  1898,  36,  277 — 313. 
Compare  Abstr.,  1896,  ii,  378;  1897,  ii,  112).— In  human  milk,  the 
material  regarded  by  Pfeiffer  as  proteid  contains  40  per  cent,  of  some 
unknown  nitrogenous  substance.  In  100  grams  of  human  milk,  11 
milligrams  of  nitrogen  are  contained  in  decomposition  products  like 
urea  and  ammonia ;  of  the  remaining  nitrogen,  88  per  cent,  belongs  to 
proteids,  and  12  per  cent,  to  unknown,  probably  diffusible,  materials. 
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In  cows'  milk,  the  corresponding  amounts  are  18  milligrams,  98  per 
cent,  and  2  per  cent.  The  unknown  materials  of  human  milk  are 
either  much  poorer  in  nitrogen  than  proteid,  or  consist  of  a  mixture  of 
xiitrogenous  and  non-nitrogenous  substances. 

Experiments  on  inversion  by  means  of  dilute  hydrochloric  acid,  with 
both  varieties  of  milk,  show  that  the  carbohydrate  there  present, 
which  reduces  Fehling's  or  bismuth  solution,  is  not  increased.  Pen- 
toses were  not  found.  W.  D.  H. 

Metabolism  in  Leucsemia  and  Pseudoleuceemia.  By  Waclaw 
VON  MoRAczEWSKi  {Virchow's  Archiv.,  1898,  151,  22—52). — Complete 
tables  are  given  of  the  analyses  of  food  and  excretions  in  a  case  of 
leucaemia  and  in  one  of  pseudoleucsemia ;  the  observations  extended 
over  a  prolonged  period.  As  a  result,  leucaemia  is  characterised  as  a 
nitrogen  and  phosphorus  disease ;  pseudoleucsemia  as  a  nitrogen 
disease.  As  in  other  forms  of  anaemia,  they  may  be  also  regarded  as 
chlorine  and  calcium  diseases,  that  is  to  say,  there  is  a  retention  in 
the  body  of  the  substances  mentioned  ;  the  katabolic  side  of  metabolism 
is  in  abeyance,  and  this  is  possibly  connected  with  diminution  of 
oxidation  processes.  Treatment  with  spleen  tabloids  had  practically  no 
effect ;  with  oxygen,  the  excretion  of  phosphorus  and  calcium  is 
increased ;  with  thyroid  tabloids,  the  metabolism  becomes  almost 
normal.  W.  D.  H. 

Physiological  Action  of  Hydroxylamine  Hydrochloride.  By 
W.  B.  Buddie  (Froc.  Boy.  Soc.  Edin.,  22,  56). — Solutions  of  1  per 
cent,  strength  were  employed  after  neutralisation  with  acid  ;  it  appears 
to  act  as  a  poison  to  protoplasmic  structures,  but  its  mode  of  action  is 
not  explained  ;  it  may  be  dependent  on  some  reducing  action. 

When  the  neuti-alised  solution  or  a  crystal  of  the  salt  which  is  acid 
is  added  to  blood-pigment,  the  two  dark  bands  of  oxyhsemoglobin 
gradually  fade  and  broaden  out,  but  never  absolutely  disappear,  whilst 
the  part  of  the  spectrum,  from  the  commencement  of  the  green  to  the 
violet,  is  dai'kened  ;  it  resembles  the  spectrum  of  alkaline  hsematin, 
with  the  addition  of  these  two  faint  bands.  The  single  band  of 
reduced  haemoglobin  is  never  seen.  E.  W.  P. 

Formation  of  Fat  during  Phosphorus  Poisoning.  By 
Eduaed  Pfluger  (PJluger's  Archiv.,  1898,  71,  318—332). — Polimanti 
(this  vol.,  ii,  307)  has  recently  stated  that  in  frogs,  phosphorus 
poisoning  leads  to  an  increased  formation  of  fat  in  the  body.  This 
fat  is  considered  to  originate  from  proteid,  as  the  frogs  employed  were 
winter  frogs  in  which  the  amount  of  glycogen  in  the  body  is  reduced 
to  a  minimum.  On  this  last  point,  Polimanti  himself  made  no  ex- 
periments, but  took  for  granted  the  statements  of  Schiff  and  Luchsinger. 
The  possibility  of  the  origin  of  fat  from  proteid  has  always  been 
strenuously  resisted  by  Pfluger,  who  in  the  present  paper  subjects 
Polimanti's  work  to  vigorous  criticism. 

He  shows  that  frogs  at  the  end  of  their  winter  sleep  do  contain  a 
remarkably  high  (nearly  1-0)  percentage  of  glycogen;  he  calculates 
that  this  would  be  more  than  sufficient  to  explain  the  increase  of  fat 
found  in  Polimanti's   experiments.      He,  moreover,  points  out   that 
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Polimanti's  calculations  require  correction,  that  sufficient  care  was  ndt 
exercised  in  the  selection  of  frogs  of  a  uniform  size,  and  that  the 
method  of  extraction  of  the  fat  was  faulty.  This  last  point  is  more 
fully  discussed  in  a  paper  by  Nerking  (see  this  vol.,  ii,  413). 

Note  by  Abstractob. — The  method  employed  of  estimating  glyco- 
gen consisted  in  extracting  the  tissues  with  boiling  potassium  hydr- 
oxide ;  the  proteid  in  this  extract  was  precipitated  with  Briicke's  re- 
agent, and  the  glycogen  in  the  filtrate  precipitated  with  alcohol.  This 
precipitate  was  weighed  in  some  experiments,  and  converted  into 
sugar  in  others,  the  number  in  the  latter  case  coming  out  smaller  than 
in  the  former ;  the  precipitate  produced  by  alcohol,  therefore,  con- 
sisted of  something  else  in  addition  to  glycogen,  indeed  the  author 
admits  it  contained  nitrogen.  He  seems  altogether  to  have  omitted 
a  consideration  of  Pavy's  work  who  has  shown  that  proteids  on 
treatment  with  potash  yield  an  amylose  carbohydrate ;  it  api>ears 
possible  that  what  is  in  the  present  paper  called  gljcogen  may,  in  part 
at  any  rate,  consist  of  this  substance.  W.  D.  H. 
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Alooholio  Fermentation  without  Yecust  Cells,  V.  and  VI. 
By  Eduaed  Buchneb  and  Rudolf  Rapp  {Ber.,  1898,  31,  1084—1090 ; 
1090 — 1094.  Compare  this  vol.,  ii,  127). — Quantitative  experiments 
with  yeast  extract  show  that  the  relation  between  the  alcohol  and 
carbonic  anhydride  produced  by  its  action  on  sugar  is  practically  the 
same  as  when  living  yeast  is  employed.  The  active  enzyme  is  not  ex- 
tracted when  the  yeast  is  simply  washed  with  water,  a  comparison 
of  the  extracts  obtained  from  washed  and  unwashed  yeast  showing  that 
when  no  arsenite  is  added,  the  two  are  equally  strong,  whilst  in  the 
presence  of  2  per  cent,  of  arsenious  oxide  that  obtained  from  the 
washed  yeast  has  a  much  more  vigorous  action. 

The  addition  of  0*55  per  cent,  of  ammonium  fluoride  causes  an 
opalescence  and  gieatly  diminishes  the  activity  of  the  extract,  whilst 
the  nitrate,  chloride,  sulphate,  and  hydrazoate  of  ammonium  are 
without  action.  Sodium  hydrazoate  and  toluene,  both  of  which  are 
strong  antiseptics,  have  no  effect  on  the  progress  of  the  fermentation, 
and  it  is  proposed  to  employ  1  per  cent,  by  volume  of  toluene  instead 
of  potassium  areenite.  The  latter  appears  to  diminish  the  fermenta- 
tion of  glucose,  galactose,  and  carbohydrates  which  yield  glucose  alone 
on  hydrolysis,  whilst  it  has  no  effect  on  saccharose  and  mixtures  of 
glucose  and  fructose,  or  glucose  and  saccharose.  It  also  appears  to 
have  a  decided  effect  on  dialysed  or  diluted  extract,  but  no  explanation 
of  this  action  has  as  yet  been  arrived  at. 

The  expressed  yeast  extract  has  an  equally  rapid  action  on  maltose, 
saccharose,  tZ-glucose,  and  <Z-fructose  ;  raffinose  is  more  slowly  fer- 
mented and  ti-galactose  and  glycogen  still  more  slowly,  whilst  lactose 
and  ^arabinose  are  not  attacked.     Living  yeast  ferments  glucose  more 
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rapidly  than  fructose  and  does  not  ferment  glycogen.  The  experi- 
ments were  carried  out  with  13  percent,  and  in  some  cases  28  per  cent, 
solutions,  and  both  in  the  absence  of  antiseptics^  and  in  the  presence 
of  potassium  arsenite  and  toluene.  A.  H. 

Production  of  Aromatic  Substances  by  Alcoholic  Fermenta- 
tion in  Presence  of  Certain  Leaves.  By  Georges  Jacquemin 
{Compt.  rend.,  1897,  125,  114 — 116). — Although  the  leaves  of  most 
trees  do  not  possess  the  characteristic  odour  and  taste  of  the  ripe 
fruit  of  the  same  tree,  yet  such  leaves  are  capable  of  developing  the 
odour  and  taste  when  placed  in  a  liquid  undergoing  alcoholic  fer- 
mentation. Apple,  pear,  and  vine  leaves  have  been  treated  in  this 
manner.  The  author  suggests  that  the  aromatic  principle  is  probably 
present  in  the  leaves  in  the  form  of  a  glucoside,  and  that  the  glucoside 
is  hydrolysed  in  the  one  case  by  an  enzyme  secreted  by  the  yeast  and 
in  the  other  by  an  enzyme  contained  in  the  ripening  fruit. 

J.  J.  S. 

Oxydase  from  Botrytis  Cinerea.  By  J.  B.  Vincent  Laborde 
{Compt.  rend.,  1898,  126,  536 — 538). — As  has  been  previously  shown, 
Botrytis  cinerea,  which  lives  as  a  parasite  on  grapes,  secretes  an 
oxydase  which  is  afterwards  found  in  the  must,  and  also  after 
fermentation  in  the  wine.  This  oxydase  is  the  cause  of  the  alteration 
known  as  *'  casse  brune." 

A  method  of  estimating  oxydase  has  been  employed  which  depends 
on  a  comparison  of  the  depth  of  the  blue  coloration  which  it  yields 
with  guaiacum  extract,  with  the  colour  produced  between  iodine  and 
the  same  extract  (0"5  milligram  of  iodine  to  20  c.c.  of  mixture  gives 
a  colour  which  is  taken  as  unity). 

Oxydase  is  gradually  destroyed  by  atmospheric  oxygen  and  also  by 
heat,  the  destruction  being  complete  at  85°. 

The  author  finds  that  the  quantity  of  oxydase  left  at  the  end  of  a 
fermentation  is  always  less  than  the  quantity  originally  present,  and 
that  the  amount  left  decreases  with  the  length  of  time  taken  for  the 
fermentation.  The  difference  in  temperature,  25 — 36°,  does  not  affect 
the  amount.  Injurious  yeasts  and  organisms  do  not  appear  to  affect 
oxydase.  In  the  case  of  red  wines,  the  amount  of  oxydase  left  is  always 
much  greater  than  in  the  case  of  white  wines,  and  may  amount  to 
80 — 100  per  cent,  of  the  amount  originally  present.  J.  J.  S. 

Action  of  "  Flower  of  Wine "  on  Sorbitol.  By  Gabriel 
Bertrand  {Compt.  rend.,  1898,  126,  653— 656).— The  author  has 
repeated  and  extended  his  previous  experiments  and  again  finds 
that,  contrary  to  the  statement  of  Matrot,  the  "flower  of  wine" 
{Saccharomyces  vini),  when  growing  in  a  nutritive  liquid  containing 
sorbitol,  gradually  destroys  the  latter  and  does  not  convert  it  into 
sorbose.  This  holds  good  in  a  variety  of  conditions  and  for  various 
juices  containing  sorbitol.  C  H.  B, 

Sak^,  the  Japanese  National  Beverage,  and  the  Fungus 
which  produces  it.  By  Ottokar  Shieweck  {Bied.  Centr.,  1898,  27, 
140 — 141 ;  fronj  Centr,  Ba]ct.  Par.,  1,  ii,  782). — The  liquid  is  prepared 
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by  fermenting  steamed  rice  with  "  koji,"  which  is  obtained  by  mixing 
rice  grains  which  have  been  freed  from  husks,  soaked  and  steamed, 
with  0*2  per  cent,  of  Tam  koji  seeds,  which  are  already  infected  with 
AapergiUua  oryzce.  The  whole  process,  which  is  rather  complicated,  is 
described.  The  final  product  of  the  fermentation  is  pressed  in  cotton 
bags,  the  sak^  drawn  oflF  into  tubs,  and  allowed  to  ferment  further ; 
the  pressed  residues  yield  alcohol  and  are  afterwards  utilised  as 
manure.  Sak6,  which  contains  up  to  15  per  cent,  of  alcohol,  is  con- 
sumed hot,  has  the  colour  of  hock,  and  in  taste  resembles  old  Hungarian 
wine. 

It  is  supposed  that  the  fermentation  is  caused  by  special  yeasts,  in 
part  true  yeasts  {Saccharoinyces  anomaltu  and  a  yeast  witli  round 
spores),  which  are  mixed  with  A gpergiUus.  Experiments  with  different 
substances  showed  that  Aipergillus  developed  best  on  rice  and  worst 
on  apple  sections.  N.  H.  J.  M. 

Fungi  which  Thrive  in  Acids.  By  Carl  Wbrmer  (Bied.  Centr., 
189H,  27,  28i— 285  ;  from  Beitr.  Kennt.  einheim.  Filze,  2,  Jena,  1895). 
— ^The  tlakcs  produced  in  pure  solutions  of  citric  acid  are  sterile 
mycelia,  which,  when  transferred  to  suitable  nutritive  solutions, 
eventually  fructify  and  prove  to  be  Verlicillium  glaueuni.  No  other 
fungi  seem  to  develop  in  pure  citric  acid  solutions,  but  when  sugar  is 
added,  spores  of  other  kinds  are  readily  detected. 

In  pure  tartaric  acid  solutions,  a  mould  develops  which  is 
capable  of  existing  in  presence  of  extraordinarily  large  amounts  of 
acid.  A  growth  which  had  developed  in  a  133  per  cent,  solution  was 
found  to  i>roduce  vigorous  citric  acid  fermentation  in  sugar  solutions. 
The  same  fungus,  together  with  Penicillium  luUum,  appeared  on 
lemons,  and  both  fungi  are  soon  observed  in  saccharine  sohitions  to 
which  citric  or  tartaric  acids  have  been  added.  N.  H.  J.  M. 

Nutritive  Value  of  Sodium  Salts  for  Fungi,  By  Carl  Weiimkk 
(Bied.  Centr.,  1898,  27,  285;  from  Beitr.  Kennt.  einheim.  I'ilze,  2,, 
Jena,  1896). — The  statement  that,  in  nutritive  solutions  for  fungi, 
potassium  salts  may  be  replaced  [1  by  sodium  salts]  is  based  on  a  fow 
old,  and  admittedly  imperfect,  experiments.  It  is  now  shown  that 
Aspergillus  and  Penicilliuin  may  develop  considerably  in  nutritive 
solutions  containing,  besides  a  non-nitrogenous  organic  substance  and 
magnesium  sulphate,  only  sodium  phosphate  and  sodium  nitrate.  The 
growth  was,  however,  much  slower  than  in  similar  solutions  con- 
taining potassium  salts.  Sodium  salts  are,  therefore,  not  worthless 
as  foods,  but  only  less  suitable  than  potassium  salts.)     N.  H.  J.  M. 

Physiological  Inequality  of  Fumaric  and  Maleic  Acids : 
Antiseptic  Action  of  Maleic  Acid.  By  Carl  Wehmer  {Bied. 
Centr.,  1898,  285  ;  from  Beilr.  Kennt.  einheim.  Filze,  2,  Jena,  1895). — 
Buchner's  experiments  (Abstr.,  1892,  820)  with  the  ammonium  salts 
of  fumaric  and  maleic  acids  showed  that  fungi  developed  with  great 
difficulty  in  the  maleate  solution,  and  this  was  supposed  to  indicate 
that  maleic  acid  is  not  available  as  a  source  of  carbon.  In  the 
author's  experiments,  both  the  free  acids  and  salts  were  employed. 
The  results  show  that  majeic  acid  is  directly  injurious,  and  that  as  an 
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antiseptic  for  mould  fungi  it  is  nearly  equal  to  hydrochloric  and  oxalic 
acids,  whilst  its  action  on  bacteria  is  similar  to  that  of  salicylic  acid 
(compare  Ishizuka,  Abstr.,  1897,  ii,  276),  N.  H.  J.  M. 

Physiology  and  Morphology  of  the  Acetic  Acid  Bacteria. 
ByW.  ^EiFERT  (Bied.Centr.,  1898,27,  123—130;  ivomCentr.  Bakt.Par., 
1897,3,  337—349  and  385— 399).— Methylic  and  isopropylic  alcohols 
are  not  attacked  by  Bacterium  Fastewianum  and  B.  Kiitzingianum. 
Amylic  alcohol  is  not  attacked  by  B.  Past,  but  the  results  with 
B.  Kutz.  were  uncertain.  Ethylic  and  propylic  alcohols  are  converted 
by  both  bacteria  into  acetic  and  propionic  acids  respectively,  and 
butylic  and  isobutylic  alcohols  are  also  oxidised.  Ethylenic  glycol 
is  oxidised  to  glycolic  acid,  which,  however,  checks  the  development  of 
the  bacterium.  Both  bacteria  act  very  feebly  on  glycerol  as  compared 
with  B.  aceti  Brown.  Mannitol  is  not  attacked  at  all  by  B.  Past. ; 
B.  Kiitz,  converts  it  into  levulose  with  only  slight  energy  as  compared 
with  B.  aceti  Hansen  and  B.  aceti  Brown.  Neither  bacterium  acts  on 
dulcitol  or  on  levulose  or  maltose.  Dextrose  is  oxidised  by  both 
bacteria  to  gluconic  acid  (which  retards  the  activity  of  the  bacteria), 
and  acetic  acid  to  carbonic  anhydride  and  water ;  propionic  and 
butyric  acids,  however,  do  not  seem  to  be  attacked. 

The  effect  of  the  acetic  acid  bacteria  on  monatomic  primary  alcohols 
seems  to  diminish  as  the  amount  of  carbon  increases.     N.  H.  J.  M. 

Action  of  Light  on  Diastase,  and  its  Biological  Significance. 
By  J.  Bkynolds  Green  {Proc.  Roy.  Soc,  1897,  61,  25—28.  Compare 
Abstr.,  1896,  i,  110). — Brown  and  Morris  have  pointed  out  (Trans., 
1893,  604)  that  the  amount  of  diastase  in  foliage  leaves  is  greater  in 
the  early  morning  than  in  the  latter  part  of  the  day,  especially  after 
several  hours  of  sunshine ;  the  author  now  describes  experiments 
which  were  made  to  ascertain  whether  the  diminution  in  quantity 
during  the  day  is  due  to  the  destructive  influence  of  light  on  the 
enzyme.  The  diastatic  solutions  employed  were  extract  of  malt ; 
aqueous  solutions  of  diastase  precipitated  by  alcohol  from  malt 
extract ;  diluted  human  saliva,  freed  from  mucin  ;  and  extracts  of 
foliage  leaves.  These  were  preserved  by  the  addition  of  0-2  per  cent, 
of  potassium  cyanide,  and,  in  the  author's  experiments,  were  exposed 
to  the  action  of  light  during  several  hours,  either  to  the  whole  of  the 
spectrum  or  to  a  selected  part  of  it.  Their  hydrolytic  power  was  then 
determined  by  digesting  them  with  dilute  solutions  of  soluble  starch, 
or  1  per  cent,  starch  paste,  titrating  against  Fehling's  solution,  and 
weighing  as  cupric  oxide  the  precipitate  thus  obtained.  Control 
experiments  were  made  in  each  case,  so  that  any  difference  in  hydro- 
lytic power  was  attributable  solely  to  the  illumination.  The  sources 
of  the  latter  were  bright  sunshine,  diffused  daylight,  and  a  powerful, 
naked  electric  arc. 

The  results  obtained  may  be  summarised  as  follows.  Exposure  to 
the  whole  of  the  spectrum  during  several  hours  destroys  from  20 — 60 
per  cent,  of  the  diastase,  whilst  an  increase  in  the  amount  of  the 
latter  occurs  at  first,  when  the  ultra-violet  rays  are  cut  off;  sub- 
sequently, however,  the  enzyme  is  gradually  and  completely  destroyed. 
The  infra-red,  red  (720  /iaju,  to  640  /x/a),  orange  (640  fi^i  to  585  /a/x,),  and 
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blue  (500  to  430  fi/x)  regions  gave  increases  in  the  amount  of  diastase 
of  10'8,  53'5,  4*75  and  20  8  per  cent,  respectively;  the  green  region 
from  585  fifi  to  500  fi/i,  however,  caused  a  diminution  of  15-7  per  ct^nt., 
and  a  marked  decrease  was  found  in  the  violet  region  beyond  430  fifi, 
although  this  was  not  measured.  It  is  noteworthy  that  the  increase  or 
decrease  of  diastase  in  the  several  cases  continued  after  the  solutions 
were  removed  from  the  access  of  the  rayp.  The  deleterious  rays  were 
found  to  be  absorbed  by  the  solutions,  partly  by  the  diastase,  whether 
boiled  or  unboiled,  and  partly  by  the  proteids  present.  The  latter 
seem  to  exercise  a  protective  influence ;  this  was  determined  separately, 
by  adding  small  quantities  of  egg-albumin  to  the  extracts,  and  appears 
to  be  roughly  proportional  to  the  amount  of  albumin  present.  The 
colouring  matter  of  barley  also  acts  as  a  protection. 

The  author  finds  also  that  diastase  is  destroyed  by  light  in  the 
living  leaf,  as  well  as  in  the  extracts,  but  was  unable  to  deter- 
mine the  probable  protective  influence  of  the  chlorophyll  in  the 
loaf. 

The  following  conclusions  are  drawn  from  the  experiments. 
(1)  That  there  exists  in  the  leaf,  and  in  the  extracts  examined,  a 
certain  amount  of  zymogen,  which  is  converted  by  the  infra-red,  red, 
orange,  and  blue  rays  into  active  diastase.  (2)  That  diastase  is 
destroyed  by  the  ultra-violet  and  violet  rays,  or  its  configuration  is  so 
changed  that  it  is  unable  to  effect  starch  hydrolysis.  (3)  The  enzyme 
is  not  located  in  the  chlorophyll  grains,  but  in  the  protoplasm  of  the 
cell.  (4)  The  suggestion  of  Pick  (Bot.  Centr.,  16,  9—12),  and  of 
Johow  {rringsheim'g  Jahrb.,  15,  299),  that  the  red  colouring  of  certain 
leaves  is  a  material  help  to  the  translocation  of  starch,  is  probably 
sound,  as  such  colouring  matters  absorb  the  rays  which  destroy  the 
diastase.  (5)  That  the  power  of  utilising  the  radiant  energy  of  light 
is  possessed  by  many  plants,  without  the  presence  of  a  chlorophyll 
apparatus.  W.  A.  D. 

Aloohol  Production  during  the  Intramolecular  Respiration 
of  Higher  Plants.  By  Emil  Godlewski  and  F.  Polzeniusz  {Jiied. 
Centr.,  1898,27,  135;  from  Anzeiger  Akad.  Wiaa.  Krakau,  1897).— 
Ten  pea  seeds  kept  in  a  vacuum,  with  water,  yielded  daily  10 — 20  c.c. 
of  carbonic  anhydride  for  three  weeks.  The  total  amount  of  carbonic 
anhydride  obtained  in  six  weeks,  when  there  was  no  further  evolution, 
amounted  to  20  per  cent,  of  the  dry  substance  of  the  seeds.  An 
amount  of  alcohol  was  simultaneously  produced  corresponding  very 
well  with  the  quantity  which  would  be  obtained  by  ordinary  fer- 
mentation. When  2  per  cent,  glucose  was  used  instead  of  water, 
there  was  an  increased  production  of  alcohol  and  carbonic  anhydride 
owing  to  the  partial  decomposition  of  the  glucose.  Cane-sugar  was 
inverted  by  the  seeds  in  absence  of  air. 

When  kept  in  water  (>vithout  air)  for  14  days,  peas  still  retain  the 
power  of  germinating,  but  germination  is  not  normal,  and  the  roots 
die  before  the  plumula. 

It  is  concluded  that  the  action  of  yeast  differs  only  quantitatively 
from  that  of  the  intramolecular  respiration  of  plants. 

I^.  H.  J.  M. 
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Anatomy  and  Physiology  of  the  Seed  of  Sugar  Beet  {Beta 
vulgaris).  By  Anton  Nestlee  and  Julius  Stoklasa  {Bied.  Centr., 
1898,  27,  115—117;  from  Neue  Zeit.  Rubenzuckerind,  1897,  39,  37). 
— Nearly  the  whole  of  the  lime  of  the  seed  is  contained  in  the  testa, 
which  contains  numerous  crystals  of  calcium  oxalate.  The  testa  also 
contains  a  large  amount  of  pentosans  (18-85  per  cent,  in  the  dry  matter) 
probably  (especially  the  xylan)  chemically  combined  with  much  of  the 
cellulose.  The  seed,  excluding  the  outer  testa,  contains  the  following 
amounts  of  the  different  constituents. 

Total         Proteid   Fat  (without 
nitrogen,     nitrogen,     lecithin).      Lecithin.    Cellulose.  Pentosans.  Starch.        Ash. 
4-32         3-85         2002       '  0-46         2-31         226       37-31        3-52 

The  ash  contains  (per  cent.). 

K2O.         NagO.  CaO.         MgO.         Fe„Os.         P^O.,.        SO3.       SiOg. 

20-14       8-00        3-83       11-20       0-47       43-22      9-02      2-81 

The  proteids  are  mainly  in  the  embryo,  and  sometimes  amount  to 
24  per  cent.  The  fat  plays  a  very  important  part  during  germination, 
and  is  at  this  time  almost  entirely  consumed.  Lecithin  occurs  almost 
exclusively  in  the  embryo  and  starch  mostly  in  the  perisperm.  The 
hemicellulose  in  the  cotyledons  presumably  contain  pentosans  (araban) 
as  well  as  galactose  (compare  Schulze,  Zeit.  'physiol.  Chem.,  1896,  392), 

The  ash  constituents  (especially  phosphoric  acid,  sulphur,  iron,  and 
magnesium)  seem  to  be  mostly  in  combination  with  organic  substances  ; 
the  potash  is  supposed  to  be  accumulated  in  the  perisperm,  along  with 
the  carbohydrates.  N.  H.  J.  M. 

Cause  of  the  Presence  of  Oxalic  Acid  in  Sugar-juices.  By 
G.  VON  Kries  {Chem.  Centr.,  1897,  ii,  921  ;  from  Zeit.  Ver.  RUhenzuck.- 
Ind.,  1897,  755 — 757). — In  connection  with  Eiimpler's  observation 
(JDeutsch.  Zuck.-Ind.,  1897,  678),  that  sugar  solutions  which  contain  at 
least  1  per  cent,  of  calcium  oxide  are  able  to  dissolve  calcium  oxalate 
at  the  ordinary  temperature,  the  author  finds  that  the  presence  of 
alkali  carbonates  enables  the  juices  to  hold  oxalic  acid  in  solution  or 
to  extract  it  from  the  sediment.  E.  W.  W. 

Substances  contained  in  the  Trunks  of  Trees.  By  Francis 
H.  Storer  {Chem.  Centr.,  1897,  ii,  902—903  ;  from  Bulletin  of  the 
Bussey  Institution,  2,  386,  408). — The  author  finds  that  the  quantity 
of  starch  stored  in  the  trunks  of  trees  is  not  so  great  as  is  visually 
assumed  and  that  pentosans  are  to  be  regarded  as  the  reserve  material. 
The  following  data  in  parts  per  100  of  wood  dried  at  100°  were  ob- 
tained in  the  case  of  white  birch  {Betula  populi/olia). 


- 

Inner 

wood. 

Outer  wood. 

Bark. 

Pentosan. 

Starch. 

Pentosan. 

Starch. 

Pentosan. 

Starch, 

In  May  

In  July 

In  October... 

39-23 
30-52 
29-83 

4-93 
3-83 
3-75 

36-10 
34-67 
29-97 

5-42 
3-87 
8-51 

30-82 
21-07 
22-67 

7-67 
7-52 
4'24 
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The  amount  of  pentosan  was  estimated  by  distilling  the  wood  with 
hydrochloric  acid  of  sp.  gr.  =  1*06  and  weighing  the  furfuraldehyde  in 
the  form  of  its  phenylhydi-azine  compound  ;  when  25  percent,  or  a  still 
more  dilute  acid  was  used,  and  the  sugar  estimated  by  Allihn's  method, 
the  more  dilute  the  acid  the  less  the  amount  of  pentosan  obtained  and 
the  residue  when  distilled  with  acid  of  sp.  gr.  ^  1  06  gave  abundance  of 
furfuraldehyde.  The  starch  was  estimated  from  the  amount  of  sugar 
obtained  by  the  action  of  diastase.  The  content  of  wood-gum  deter- 
mined by  Loew's  method  was  found  to  be  13 — 14  per  cent,  in  the  wood 
and  6*8  per  cent,  in  the  bark,  and  the  crude  fibre  by  Weende's  method 
52'5 — 55*2  in  the  wood.  This  crude  fibre  also  contains  pentosan  and 
yields  furfuraldehyde  when  distilled  with  hydrochloric  acid.  Lange's 
method  gave  similar  results  and  the  cellulose  was  also  found  to  contain 
pentosan.  E.  W.  W. 

Feeding  Experiments  on  Milch  Cows  with  Linseed  Oil  and 
Crushed  Linseed.  By  D.  Melik.  Beqlarian  (Bied.  Cenfr.,  1898, 
27,  239—240  ;  from  Milchzeii.,  1897, 552).— Four  cows  were  fed  during 
four  |K)riods  of  8  days  as  follows.  Period  (1  and  4),  beetroot,  50  kilos. ; 
hay,  14  kilos.;  straw,  3  kilos.;  malt  germs,  4  kilos.;  linseed  meal, 
freed  from  oil,  4  kilos. ;  and  barley  meal,  2  kilos,  per  1000  kilos,  live 
weight.  Period  (2),  the  same  as  (I  and  4),  with  linseed  oil  (1  kilo.), 
as  an  emulsion,  in  addition.  In  period  (3)  the  fi>oding  was  the  same 
as  in  (1  and  4),  except  that  crushed  linseeid  (4  kilos.)  was  substituted 
for  linseed  meal. 

The  emulsified  oil  caused  loss  of  appetite,  but  the  crushed  linseed 
was  eaten  readily.  As  regards  the  effect  of  the  oil,  or  oily  food,  on 
the  production  of  fat,  the  results  were,  unlike  Soxhlet's,  entirely 
negative. 

It  is  considered  that  further  experiments  are  desirable.  (Compare 
Soxhlet,  Wochenbl.  landw.,  Ver.  Bayem,  1896,  and  Joum.  R.AM.E.,  1897, 
[iii],  8,  655;  also  Speir,  Tram.  Highland  and  Agric.  Soc.  Scotl.,  1897, 
[  v],  9).  N.  H.  J.  M. 

Manuring  Experiments  with  Potash  and  Soda.  By  Smets 
and  C.  ScHREiBKR  {Bied.  Centr.,  1898,  27,  227—229  ;  from  liecherches 
8ur  Us  engrins  potasaiques  et  sodiques,  Maaseyck.,  1896). — The  exclusive 
application  of  sodium  salts  to  soil  very  poor  in  available  potash  has 
little  or  no  effect  on  the  vegetation,  but  has  a  distinct  effect  in  the 
case  of  soils  containing  a  moderate  amount  of  potash.  With  poor 
soils,  sodium  salts  should  be  applied  along  with  potassium  salts.  In 
presence  of  much  potash,  soda  is  without  effect.  Soda  is  useful  in 
economising  potash,  but  is  not  necessary  to  vegetation. 

Experiments  with  oats  on  different  soils  showed  that  the  soda  in 
kainite  and  carnallite  has  an  effect  between  5  and  80  per  cent,  of  the 
effect  produced  by  the  potash.  Other  experiments,  with  different  crops, 
indicated  an  effect  produced  of  6  to  36  per  cent,  of  that  shown  by  the 
potash,  N.  H.  J.  M. 
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Estimation  of  Perchlorate  in  Saltpetre.  By  R  Selckmann 
{Zeit.  angw.Chem.,  1898, 101 — 102). — Five  or  10  grams  of  the  sample 
of  Chilisalpetre  which  has  been  assayed  for  chlorides  is  fused  in  a 
porcelain  crucible  of  40 — 50  c.c.  capacity  with  3 — 4  times  its  weight 
of  lead-cuttings.  Soon  after  the  nitrate  fuses,  the  lead  begins  to  melt, 
and  evolution  of  oxygen  and  formation  of  litharge  is  noticed.  To 
promote  the  action,  the  mass  is  well  stirred  with  a  bent  copper  wire, 
and  when,  after  about  15  minutes,  the  mixture  has  become  pasty,  the 
heat  is  raised  for  a  few  minutes  to  dull  redness.  When  cold,  the 
melt  is  warmed  with  water  containing  a  few  grams  of  sodium  hydrogen 
carbonate  or  hydroxide,  and  the  filtrate  containing  the  chlorine  is 
acidified  with  nitric  acid,  precipitated  with  silver  nitrate,  and  the 
silver  chloride  collected  and  weighed. 

When  dealing  with  ordinary  salpetre,  the  heating  should  be  con- 
ducted cautiously  at  first,  and  finally  somewhat  more  strongly  for 
half  an  hour,  to  completely  decompose  the  perchlorate.  The  test- 
analyses  are  satisfactory.  L.  de  K. 

Detection  of  Iodine  in  Organic  Preparations.  By  Anton 
Seyda  {Chem.  Cento-.,  1897,  ii,  806—807  ;  from  Zeit.  offentl.  Chem.,  3, 
359 — 364). — In  God-liver  Oil. — Twenty  grams  of  the  sample  is 
thoroughly  mixed  with  40  grams  of  powdered  sodium  hydroxide  con- 
tained in  a  nickel  dish  of  200  c.c.  capacity,  and  then  heated  over  a 
burner.  After  the  first  frothing  is  over,  the  dish  is  covered  with  a 
platinum  lid  and  the  heat  is  continued  for  8  hours,  the  mass  being 
from  time  to  time  stirred  with  a  clean  iron  spatula.  The  residue  is  then 
transferred  to  a  beaker  and  dissolved  in  400  c.c.  of  water,  and  after 
removing  the  carbonaceous  residue  by  filtration,  a  current  of  carbonic 
anhydride  is  passed  into  the  filtrate  until  the  alkali  is  completely 
neutralised,  which  may  be  ascertained  by  the  well-known  barium  chloride 
test.  When  cold,  an  equal  volume  of  commercial  absolute  alcohol  is  added 
to  precipitate  the  sodium  carbonate,  which  is  collected,  and  washed 
thrice  with  proof  spirit.  The  mixed  alcoholic  liquid  is  then  concen- 
trated on  the  water  bath,  transferred  to  a  platinum  dish^  and  again 
carefully  evaporated  to  dryness,  and  gently  ignited  until  it  becomes 
white.  When  cold,  it  is  dissolved  in  a  little  water,  and  mixed  in  a  sepa- 
rating funnel  with  5  c.c.  of  a  0*0 1  per  cent,  solution  of  potassium  nitrite, 
10  c.c.  of  chloroform  is  added,  and  the  whole  well  shaken ;  the 
liquid  is  then  acidified  with  dilute  sulphuric  acid,  and  again  thoroughly 
shaken.  When  the  two  layers  have  completely  separated,  the  chloro- 
form is  drawn  off  and  filtered  into  a  glass  cylinder  of  10  cm.  diameter 
through  a  dry  filter.  The  presence  of  iodine  is  indicated  by  the 
characteristic  purple  coloration  of  the  chloroform,  which  is  rendered 
more  visible  by  comparing  it  with  a  similar  cylinder  containing  pure 
chloroform. 

In  Oophorin. — This  pharmaceutical  preparation  is   prepared   from 
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pigs'  ovaries.  Twenty  grams  of  the  sample  is  treated  as  directed  for 
cod-liver  oil.  A  sample  analysed  by  the  author  showed,  however,  no 
trace  of  iodine.  L.  de  K. 

Test  for  Sulphurous  Acid  :  Estimation  of  Iron  with  Bichrom- 
ate. I3y  H.  Jkrvis  {Chevi.  News,  1898,  77,  133). — In  reducing  ferric 
solutions  with  sulphurous  anhydride,  the  complete  expuli^iou  of  the 
excess  of  the  gas  is  best  ascertained  by  testing  the  vapour  from  the 
boiling  li(|uid  with  a  few  dro{)s  of  a  very  dilute  acid  solution  of 
permanganate. 

It  has  been  suggested  that  traces  of  iron  may  be  estimated  in 
ignited  manganese  oxide  by  dissolving  in  hydrochloric  acid,  reducing, 
and  titrating  with  dichromate.  This  is  not  correct,  as  in  preeence  of 
much  manganous  salt  the  blue  colour  of  the  ferrous  ferricyanide  is  not 
seen,  being  masked  by  the  brown  manganous  ferricyanide. 

D.  A.  L. 

Valuation  of  Fuming  Sulphuric  Acid  and  of  Sulphuric 
Anhydride. — By  R.  liosENLEciiER  {Zeit.  anal.  C/ievi.,  1898,  37, 
201 — 217). — The  following  method  was  devised  for  the  rapid 
assay,  for  technical  purposes,  of  numerous  samples  of  the  above 
substances,  by  operators  not  accustomed  to  refined  analytical 
work.  From  a  glass  tube  5 — 6  mm.  in  diameter,  light  bulbs, 
each  with  two  narrow  tubes,  are  drawn  out ;  while  expanding 
each  bulb,  its  tubes  are  bent  out  from  a  straight  line  to  an  angle  of 
about  140°,  and  their  ends  are  then  reduced  in  bore  to  ^  to  i  mm.  It 
is  convenient  to  have  one  tube  4 — 5  cm.,  the  other  5 — 6  cm.,  in 
length.  Plunging  the  longer  tube  into  the  sample  of  acid  (previously, 
if  necessary,  completely  liquefied,  by  suitable,  but  not  excessive,  warm- 
ing in  a  stoppered  lx)ttle),  it  is  easy  by  suction  to  draw  some  of  the 
acid  into  the  bulb  without  any  of  the  white  anhydride  fumes  passing 
beyond  it.  The  bulbs  can  be  hung  from  the  balance  in  an  appropriate 
wire  stirrup,  and  owing  to  the  narrowness  of  the  tubes  neither  loss  of 
anhydride  nor  absorption  of  water  is  to  be  feared  during  the  weighing. 
Warming  the  bulb  by  the  hand  is  naturally  to  be  avoided.  Each  bulb 
is  then  thrust  into  a  bottle  (250 — 300  c.c.)  containing  20 — 30  c.c.  of 
distilled  water  and  10  drops  of  an  indicator  (paranitioplienol  is  pre- 
ferred) and  held  horizontally.  It  is  easy  to  insert  the  stopper  and 
Feal  it  by  wetting  with  the  water  inside  before  any  escape  of  acid 
occurs.  A  sudden  shake  then  pulverises  the  bulb,  and  the  white 
fumes  which  fill  the  bottle  are  allowed  to  disappear  by  absorption 
before  the  stopper  is  removed.  The  titration  with  alkali  is  then  com- 
pleted in  the  same  bottle.  Duplicate  assays  seldom  differ  by  more 
I  ban  a  few  hundredths  per  cent.  M.  J.  S. 

lodometric  Estimation  of  Tellurium.  By  James  F.  Norris  and 
Henry  Fay  (Amer.  Chem.  J.,  1898,  20,  278— 283).— The  following 
method  aifords  an  accurate  means  for  the  estimation  of  tellurium  in 
presence  of  the  halogen  acids. 

Tellurous  acid  is  oxidised  to  telluric  acid  by  adding  potassium  per- 
manganate until  the  meniscus  of  the  brown  solution  shows  a 
deep  pink  colour.  The  whole  is  then  diluted  with  ice-cold  water, 
treated    with    potassium   iodide    and    sulphuric    acid,  and    titrated 
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with  godiuto  thiosulphate.  The  oxidation  of  tellurium  may  be  expressed 
by  the  following  equation,  2KMn04  + 3Te02  +  4KI  +  5H2S04  =  3Te03 
+  3K2SO4  +  2MnS04  +  5H2O  +  41. 

The  authors  find  that  pure,  perfectly  white,  tellurium  dioxide  may 
be  obtained  by  decomposing  the  basic  nitrate  just  below  a  red  heat  and 
then  fusing  quickly  in  small  portions.  If  the  nitrate  be  fused  directly, 
traces  of  tellurium  always  separate.  A.  W.  C. 

Method  for  Estimating  Free  Acid  in  the  Presence  of  Phos- 
phates. By  L.  DE  Jagee  (Chem.  Centr.,  1897,  ii,  683 — 684;  from 
Centr.  med.  Wis  .,  1897,  593 — 596). — The  process  is  very  much  like 
the  well-known  method  proposed  by  Leo  ;  it  is  carried  out  by  titrating 
the  boiling  solution  with  N/10  soda,  using  phenolphthalein  as  indicator, 
the  liquid  turning  red  the  moment  all  the  lime  has  been  precipitated 
as  tricalcium  phosphate.  If  no  lime  is  present,  another  estimation 
must  be  made  after  adding  some  calcium  chloi"ide. 

If  free  lime  is  present,  this  is  quantitatively  removed  by  oxalic  acid, 
and  another  titration  is  made.  Formulae  are  given  to  facilitate  the 
calculation.  L.  de  K. 

A  Gravimetric  Method  of  Estimating  Phosphoric  Acid  as 
Ammonium  Phosphomolybdate.  By  Thomas  S.  Gladding  {Chem. 
News,  1898,  77,  32—33.  Compare  Abstr.,  1896,  ii,  336).— The 
author  obtains  a  uniform  molybdate  precipitate  in  the  following 
onanner,  and  approves  of  its  use  for  the  estimation  of  phosphoric  acid. 
Twenty-five  to  50  c.c.  of  the  phosphoric  solution  is  treated  with  25  c.c. 
of  ammonia,  of  sp.  gr.  0900,  then  acidified  with  nitric  acid, 
of  sp.  gr.  1*420,  and  placed  on  a  water  bath  maintained  at  50°,  while 
the  ordinary  5  per  cent,  acid  molybdate  solution  is  dropped  in  with 
constant  stirring,  at  the  rate  of  50  c.c,  in  5  minutes,  until  there  is  an 
excess  of  10  c.c. ;  after  a  further  10  minutes  on  the  water  bath,  the 
mass  is  filtered  through  a  weighed  filter.  The  filtrate  is  mixed  with 
5  c.c.  of  molybdate  solution,  and  should  remain  clear  or  become  only 
slightly  opalescent  after  being  on  the  water  bath  10  minutes.  The 
precipitate  is  washed  with  dilute  nitric  acid  (100  ;  1),  three  times  by 
decantation,  and  three  times  on  the  filter,  and  finally  once  with 
water ;  it  is  then  drained,  dried  first  in  an  ordinary  water  oven, 
and  finally  at  105°,  in  an  oven  surrounded  with  dilute  glycerol, 
sp.  gr.  =  ri60,  and  boiling  at  110°.  The  filter  paper  must  be  tared 
to  that  temperature.  The  various  precautions  ensure  the  absence 
of  occluded  salts,  the  complete  precipitation  of  the  phosphoric 
acid,  and  the  non-sepai-ation  of  molybdic  oxide  or  iron  salt.  The 
author  finds  the  composition  of  the  yellow  crystallised  salt  to  be : 
24Mo03,P205,3(NH4)20  +  24Mo03,P205,2(NH,)20,H20  +  5aq. 

For  the  direct  estimation  of  reverted  or  citrate-soluble  phosphoric 
acid,  the  citrate  filtrate  and  washings  are  made  up  to  200  c.c.  and 
25  c.c,  equivalent  to  0  25  gram  of  the  fertiliser,  is  treated  with  50  c.c. 
of  ammonia,  of  sp.  gr.  0*900,  acidified  with  nitric  acid,  made  up  to  half 
a  litre,  heated  in  a  bath  to  65°,  while  50  c.c.  of  molybdate  solution  is 
added  in  a  thin  stream  with  stirring,  the  whole  digested  for  half  an 
hour,  and  then  treated  as  above,  except  that  the  filtrate  is  heated  for 
half  an  hour  at  65°,  when  it  should  remain  clear.  D.  A,  L. 
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Volumetrio  EiStimation  of  Phosphoric  Acid.  By  August 
Hbbebrand  {Zeit.  atud.  Chem.,  1898,  37,  217— 223).— Tho  method 
advocated  is  OHseiitially  that  of  Stolba  (Abi^tr.,  1877,  ii,  355),  and 
pogaoMOS  the  advantage  over  the  gravimetric  estimation  aa  ma^ueiuum 
pyrophosphate,  that  it  gives  identical  results  with  mouaunnonium 
magnesium  phosphate,  and  with  diammonium  magnesium  phosphate, 
(NHJ^MgPjOy,  the  admixture  of  the  latter  with  tlie  precipitate  of 
the  former  having  been  recognised  by  Neubauer  as  the  chief  source  of 
error  in  the  gravimetric  method.  The  precipitate  obtained  in  the 
usual  manner  is  collected  in  an  ordinary  filter,  and  after  w.oshing 
sufficiently  with  2*5  per  cent,  ammonia,  the  ammonia  is  displaced  by 
washing  with  about  30  c.c.  of  96  per  cent,  alcohol.  The  still  moist 
precipitate  is  then  rinsed  back  into  the  precipitation  beaker  and 
treated  with  a  small  measured  excess  of  N/5  hydrochloric  acid,  in 
which  it  readily  dissolves.  About  5 — 10  drops  of  an  alcoholic  solu- 
tion of  Merck's  carminic  acid  (0'5  gram  in  100  c.c.)  is  added  us  an 
indicator,  and  the  excess  of  acid  is  titrated  btick  with  N  5  sodium 
hydroxide.  The  change  of  colour  from  yellowish-brown  to  violet 
occurs  when  one  atom  of  the  hydrogen  of  the  phosphoric  acid  has  been 
replaced  by  metal,  so  that  the  factor  0*0071,  multiplied  by  the  number 
of  c.c.  of  N/5  acid  consumed,  gives  the  weight  of  PjO^  in  grams. 
Some  practice  is  required  to  recognise  the  point  at  which  the  colour 
changes, and  an  indicator  acting  more  sharply  would  be  an  improvement, 
but  the  results  quoted  leave  little  to  be  desired  on  the  score  of  accuracy. 

M.  J.  S. 

Apparatus  for  the  Estimation  of  Carbonic  Anhydride.  By 
GBOiia  F.  KuNTZK  {Chein.  Centr.,  1897,  ii,  637—638  ;  from  Phartn. 
Centr.  II.,  38,  509 — 511). — The  apparatus  consists  of  an  Erlenmeyer 
flask,  a,  which  contains  the  substance  to   be  tested,  and  servos  as  a 


generating  flask.  It  is  made  in  such  a  way  that  it  stands  perfectly 
steady  on  the  balance.  The  pipette,  b,  which  holds  the  arid,  is  bint 
sideways,  and  provided  with  an  elongated  bulb  to  prevent  accidents  ; 
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when  filling,  it  is  closed  by  means  of  an  india-rubber  tube  fitted  with 
a  screw  clamp.  The  drawn-out  part  does  not  dip  into  the  liquid  in 
the  flask.  A  duplex  condenser,  c,  resembling  a  Peligot  bulb  tube,  with 
an  S-shaped  tube  at  its  end,  serves  to  carry  off  the  evolved  carbonic 
acid.  This  arrangement  prevents  any  undue  excess  of  moisture  from 
getting  into  the  calcium  chloride  tube,  d,  as  it  nearly  all  condenses  in 
the  bulb  or  the  S-tube. 

The  calcium  chloride  tube  is  fitted  with  a  rectangularly  bent  and 
drawn  out  delivery  tube,  which  is  fitted  with  india-rubber  caps  when 
the  apparatus  is  weighed.  To  make  an  analysis,  0"5 — 1  gram  of  the 
sample  is  introduced  into  the  flask  and  mixed  with  2  c.c.  of  water, 
care  being  taken  not  to  get  any  of  the  substance  on  the  sides  of  the 
flask.  The  pipette  is  filled  with  acid,  closed,  and  put  through  the 
india-rubber  cork,  and  the  whole  weighed  ;  the  acid  is  then  allowed 
to  drop  on  to  the  carbonate,  and  the  dissolve^  carbonic  anhydride  is 
expelled  by  warming  the  flask  on  an  asbestos  plate,  the  last  traces 
being  removed  by  means  of  the  aspirator.  L.  de  K. 

Estimation  of  Added  Alkali  in  Beer.  By  Eduard  Spaeth 
{Zeit.  angw.  Chem.,  1898,  4 — 5). — The  author  recommends  the  following 
method  for  the  estimation  of  added  sodium  carbonate  in  beer  :  500  c.c. 
of  the  sample  freed  from  carbonic  anhydride  is  mixed  with  100  c.c.  of 
ammonia,  and  after  the  earthy  phosphates  have  completely  separated, 
the  liquid  is  filtered,  and  60  c.c.  of  the  filtrate  ( =  50  c.c.  of  sample) 
is  incinerated,  and  the  phosphoric  acid  estimated  by  the  molybdate 
method.  Another  250  c.c.  of  the  filtrate  is  mixed  with  25  c.c.  of 
basic  lead  acetate,  allowed  to  settle,  and  200  c.c.  of  the  filtrate  is 
evaporated  to  a  small  bulk,  and  then  made  up  again  to  200  c.c.  After 
adding  a  few  drops  of  acetic  acid,  the  excess  of  lead  is  precipitated 
with  hydrogen  sulphide,  and  the  whole  filtered  ;  150  c.c.  of  the  liquid 
is  evaporated  to  dryness,  the  residue  incinerated,  and  the  alkali  in  it 
estimated  with  decinormal  acid  The  amount  of  phosphoric  anhydride, 
multiplied  by  1*4,  equals  the  amount  of  acid  necessary  for  the 
neutralisation  of  the  normal  alkalinity  of  the  sample.  L.  de  K. 

Ammonia-Soda.  Analysis  of  Refuse  Liquid.  By  Konkad 
W.  JuRiscH  {Zeit.  angw.  Chem.,  1898,  273 — 274). — After  obtaining  a 
thoroughly  representative  sample,  the  following  scheme  of  analysis  is 
recommended.  A.  Twenty-five  c.c.  of  the  sample  is  titrated  with 
normal  hydrochloric  acid,  using  litmus  as  indicator ;  to  completely 
dissolve  the  calcium  carbonate,  wai-ming  must  be  resorted  to,  if  neces- 
sary. The  result  represents  the  total  calcium  hydroxide,  calcium 
carbonate,  and  ammonia.  B.  One  hundred  c.c.  of  the  sample  is  mixed 
with  35  grams  of  ammonium  chloride  dissolved  in  water,  and  the 
whole  is,  after  a  while,  diluted  to  1  litre.  Five  hundred  c.c.  is  then 
filtered  off  and  titrated  with  normal  acid ;  this  will  represent  the 
calcium  hydroxide  and  the  ammonia.  C.  Another  100  c.c.  of  the 
filtrate  B  is  mixed  with  excess  of  ammonium  carbonate,  and  then 
boiled  until  no  more  ammonia  escapes.  The  precipitate  is  collected 
and  titrated  with  the  acid  ;  this  represents  the  calcium  hydroxide  and 
any  calcium  chloride.  D.  One  hundred  c.c.  of  the  sample  is  distilled 
with  calcium  hydroxide,  and  the  ammonia  in  the  distillate  is  titrated. 
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B.  Ten  c.c.  of  the  sample  is  diluted  to  100  c.c,  and  of  this  10  c.c.  is 
taken  and  titrated  with  N/10  silver  nitrate  to  get  the  amount  of 
chlorine,  potassium  chromate  serving  as  indicator  ;  any  chlorine  not 
in  combination  with  calcium  is  calculated  to  sodium  chloride.  The 
calculation  will  be  easily  understood.     Convenient  formula'  are  given. 

L.  DE  K. 

Analysis  of  Calcium  Carbide.  By  Ueikbicii  Bambebqer  {Zeit. 
angvo.  Chem.,  1896,  196—198  ;  243).— The  process  is  the  same  as  that 
generally  used  for  estimating  carbonic  anhydride  by  the  loss  in  weight. 
A  rather  large  carbonic  acid  apparatus,  tilted  with  calcium  chloride 
tube,  is  charged  with  200  c.c.  of  brine,  and  this  is  allowed  to  drop 
slowly  on  to  50  grams  of  the  coarsely- powdered  sample.  The  lo.ss  in 
weight  after  the  action  is  over  represents  the  acetylene  given  off. 

The  apparatus  may  be  connected  with  the  10-bulb  tube  devised  by 
Lunge,  containing  hypochlorite  (this  vol.,  ii,  55),  and  any  hydrogen 
phosphide  thus  estimated.  If  it  is  desired  to  estimate  the  volume  of 
the  evolved  acetylene,  this  may  be  conveniently  done  by  allowing 
brine  to  act  on  a  weighed  quantity  of  the  sample,  and  collecting  the 
gas  in  a  gasometer  filled  with  brine  saturated  with  acetylene,  which  is 
allowed  to  run  out  from  the  bottom  into  another  similar  reservoir. 
When  the  action  is  over,  the  liquid  in  the  two  reservoirs  is  brought 
to  the  same  level,  and  the  volume  of  the  gas  is  read  off. 

L.  DE  K. 

Estimation  of  Lead  and  Antimony  in  Tin-foil.  By  Anton 
Seyda  {Chem.  Cenlr.,  1897,  ii,  810— 811 ;  from  ZeU./iir  iiffentl.  Chem., 
3,  364 — 371). — Estimation  of  Lead. — Ten  grams  of  the  foil  is  dissolved 
in  about  the  calculated  amount  of  warm  25  per  cent,  hydrochloric 
acid.  If  more  than  1  per  cent,  of  antimony  is  present,  this  will  be  for 
the  most  part  left  undissolved  ;  about  the  calculated  amount  of  25  per 
cent,  nitric  acid  is  now  added,  which  dissolves  the  antimony  and 
peroxidises  the  tin.  The  liquid  is  then  slowly  poured  into  a  little 
more  than  the  calculated  quantity  of  hot  25  per  cent,  aqueous  soda, 
which  should  cause  an  almost  clear  solution  to  form  ;  after  adding  a 
little  precipitated  sulphur,  hydrogen  sulphide  is  passed  in  until  the 
liquid  becomes  of  a  clear  yellow.  After  24  hours,  the  black  precipi- 
tate of  lead  sulphide  is  thoroughly  washed  with  hot  yellow  sodium 
sulphide,  and  then  converted  into  lead  sulphate  by  the  action  of  nitric 
and  sulphuric  acids. 

Separation  and  Estiviation  of  Antimony . — One  hundred  c.c.  of  fuming 
nitric  acid  is  put  into  a  flask,  and  a  small  portion  of  5  grams  of  the 
foil  is  introduced  ;  25  c.c.  of  water  is  added  to  start  the  action,  and  then 
gradually  the  remainder  of  the  tin.  The  oxides  thus  formed  are 
transferred  to  a  porcelain  dish,  the  flask  rinsed  with  25  per  cent, 
nitric  acid,  and  after  evaporating  to  dryness,  and  drying  for  some 
time  at  100°,  the  oxides  are  gradually  introduced  into  60  grams  of 
sodium  hydroxide,  previously  heated  to  fusion.  This  causes  the  forma- 
tion of  sodium  stannate  and  antimonate,  which  are  separated  in  the 
usual  way  by  means  of  weak  alcohol ;  the  insoluble  antimony  com- 
pound should  be  again  fused  with  10  grams  of  sodium  hydroxide. 
The  antimony  sulphide  obtained  later  on  from  the  sodium  compound 
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may  contain  lead,  copper,  iron,  nickel,  &c.,  and  should  be  digested 
with  sodium  sulphide  solution.  On  adding  acid,  the  antimony  sulphide 
should  be  precipitated  with  its  characteristic  orange  colour. 

L.  DE  K. 

Analysis  of  Aluminium.  By  Fr.  Sibbers  {Chem.  Centr.,  1897, 
ii^  808—810;  from  Pharvi.  Zeit.,  42,  622).— The  author  states  that, 
when  dissolving  aluminium  in  hydrochloric  acid,  as  much  as  0*3  per 
cent,  of  the  silicon  may  volatilise  as  hydrogen  silicide  ;  this  silicon  may, 
however,  be  to  some  extent  recovered  by  dissolving  the  metal  in  a 
small  flask,  from  which  the  air  has  been  previously  expelled  by  a 
current  of  hydrogen  free  from  silicon.  The"  delivery  tube  consists  of 
two  parts,  a  calcium  chloride  tube,  and  a  weighed  tube,  bent  rectangu- 
larly downwards  and  not  drawn  out  to  a  point.  On  igniting  the 
hydrogen,  the  silicon  burns  to  silica,  which  is  deposited  on  the  outer 
side  of  the  tube.  L.  de  K, 

Separations  from  Chromic  Acid :  I.  Separation  of  Iron ; 
II.  Separation  of  Manganese.  By  Harry  Brearley  {Chem.  News, 
1898,  77,  49—50,  131—133.  Compare  this  vol.,  ii,  US).— Separation 
of  Iron. — On  boiling  from  50  to  120  c.c.  of  a  solution  of  potassium 
chromate  containing  12|  grams  per  litre  with  1  gram  of  iron  as  ferric 
chloride,  a  precipitate  forms  which  cannot  be  filtered,  but  settles  com- 
pletely after  some  days ;  an  examination  of  the  supernatant  liquor 
shows,  however,  that  the  separation  of  the  iron  and  chromium  is  imper- 
fect ;  moreover,  the  precipitate  gradually  re-dissolves  in  the  cold,  first 
becoming  less  and  less  basic  ;  later  the  iron  and  chromium  dissolve 
proportionately.  When  a  gram  of  iron  as  an  acid  solution  of  ferric 
chloride  was  precipitated  hot  with  an  equivalent  amount  of  sodium 
cai'bonate,  the  chromate  added,  and  the  solution  made  up  to  a  litre 
and  boiled,  the  liquor  separated  by  fractional  precipitation  showed 
chromium  increasing  with  the  amount  of  chromate  added,  but  even 
with  100  c.c.  the  separation  was  impei-fect.  With  1  gram  of  iron  and 
30  c.c.  of  chromate  solution,  the  whole  being  made  up  to  a  litre,  com- 
plete separation  could  be  obtained  by  the  use  of  2N  alkali  in  excess, 
that  is,  more  than  50  of  ammonia,  50  of  sodium  carbonate,  or  30  of 
sodium  hydroxide. 

Separation  of  Manganese, — Half  a  gram  of  manganese  as  manganous 
chloride,  along  with  50  c.c.  of  the  chromate  solution,  acidified  and 
diluted  to  half  a  litre,  was  used  in  these  experiments.  With  sodium 
hydroxide,  the  recovery  of  chromium  increased  with  the  quantity  of 
alkali,  but  was  worse  in  hot  than  in  cold  solutions ;  in  all  cases,  the 
manganous  hydroxide  absorbed  oxygen  from  the  air,  although  this  was 
less  marked  in  hot  solutions.  With  bromine  and  ammonia,  the  sepa- 
ration improves  with  the  quantity  used,  in  fact,  an  approximately 
accurate  separation  can  be  effected  by  using  large  quantities  of  these 
reagents.  With  10  c.c.  of  2N  sodium  carbonate,  the  chromium  recovery 
was  complete  from  solutions  treated  in  the  cold  and  filtered  without 
heating,  and  nearly  so  from  cold  solutions  heated  to  boiling  before 
filtration,  but  far  from  perfect  from  boiling  solutions  in  which,  too, 
contrary  to  the  behaviour  of  any  other  precipitant,  an  increased  excess 
gave  a  decreased  recovery.     With  sodium  phosphate,  the  separation 
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of  manganese  and  chromium  is  complete  when  an  excess  of  50  per 
cent,  of  diaodium  phosphate  is  used,  20  c.c.  or  more  of  normal  ammonia 
added,  the  precipitate  allowed  to  settle,  and  the  solution  nyphoned  and 
filtered  off,  if  chromium  alone  is  sought ;  or  the  phosphate  precipitate 
may  be  re-dissolved  in  hydrochloric  or  sulphuric  acid,  the  ammonia 
added,  and  the  precipitate  left  to  crysUiUise  if  the  manganese  is  also 
to  be  estimated.  D.  A.  L. 

[Detection  and  Estimation  of  Thorium.]  By  Gregoire  N. 
Wyrguboff  and  Auguste  Verneuil  {Compt.  rend.,  1898,  126, 
340— 343).— See  this  vol.,  ii,  339. 

A  Method  of  Estimating  Acetylene  applicable  to  Hydro- 
carbons of  the  type  RC:CH.  By  R.  Chavastelon  {Compt.  rend., 
1896, 125,  245—246.  Compare  Abstr.,  1897,  i,  545).— Acetylene  reacts 
with  an  excess  of  silver  nitrate  in  either  aqueous  or  alcoholic  solution 
according  to  the  equation  CjHj  -f  3AgN03  ^  CjAgj.AgNOa  -t-  2HNO3. 

The  author  suggests  this  as  a  basis  for  estimating  the  amount  of 
acetylene  in  gaseous  mixtures,  namely,  by  titrating  the  amount  of 
nitric  acid  liberated.  The  gas  must  be  free  from  acid  vapours,  and 
the  operation  is  best  caried  out  in  a  Raoult  absorption  eudiometer. 
The  method  is  a  general  one  for  hydrocarbons  of  the  type  KC:CH. 

J.  J.  S. 

Analysis  of  Acetylene.  By  Walther  Hempel  and  Leopold 
Kahl  (Zeit.  angw.  Chem.,  1898,  53 — 55). — The  most  dangerous  im- 
purity in  acetylene  is  hydrogen  phosphide,  to  estimate  which  the 
authors,  after  many  trials,  now  recommend  the  following  process. 
The  gas  is  measured  over  mercury  and  then  transferred  to  a  gas  pipette 
partially  filled  with  mercury,  and  containing  3  c.c.  of  a  solution  of 
copper  sulphate,  made  by  dissolving  15*6  grams  of  crystallised  copper 
sulphate  in  100  c.c.  of  water,  and  adding  5  c.c.  of  dilute  sulphuric  acid 
(1  :  4).  Before  use,  it  should  be  saturated  with  pure  acetylene.  After 
3  minutes  contact,  with  continuous  shaking,  the  gas  is  again  trans- 
ferred to  the  burette  and  measured.  One-fourth  of  the  loss  in  volume 
equals  the  hydrogen  phosphide.  L.  de  K 

Estimation  of  Ethereal  Oils  in  Aromatic  Waters.  By  Hein- 
Ricu  Beckurts  and  G.  Frerichs  {Chem.  Centr.,  1897,  ii,  716;  from 
Apoth.  Zeit.,  12,  563 — 564). — The  ethereal  oil  is  extracted  with  ether, 
the  liquid  concentrated  to  10 — 15  c.c,  and  the  remainder  of  the 
ether  removed  by  passing  a  current  of  dry  air  over  it  until  the  ice 
which  always  forms  has  disappeared.  lu  this  manner,  the  amount 
of  oil  in  fennel  and  peppermint  waters  was  found  to  be  0*06  per 
cent.  On  account  of  the  very  limited  solubility  of  ethereal  oils,  the 
so-called  concentrated  waters  invariably  contain  alcohol. 

L.  de  K. 

Method  for  Estimating  Chloroform  in  Viscera.  By  Anton 
Seyda  {Chem.  Centr.,  1897,  ii,  815 ;  from  Zeit,  offentl.  Chem., 
3,  333 — 337). — The  viscera,  after  being  cut  up,  are  introduced  into  a 
distilling  flask,  made  into  a  thin  paste  with  water  containing  tartaric 
acid,  and   the  chloroform  distilled  off  by  heating   on    a   sand    bath 
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and  passing  in  steam.  The  vapours  are  passed  through  a  condenser 
and  then  collected  in  a  50  c.c.  flask ;  when  three  parts  filled,  the 
receiver  is  changed  and  the  distillation  is  stopped  when  the  distillate 
no  longer  gives  any  chloroform  reaction.  The  mixed  distillates  are 
then  made  up  to  50  c.c,  and  in  10  c.c.  the  chloroform  is  estimated 
colorimetrically,  five  cylinders  containing  various  known  weights  of 
chloroform  being  used  for  comparison. 

The  colorimetric  estimation  is  conducted  as  follows  :  1"4  grams  of 
chloral  hydrate  ( =  1  gram  of  chloroform)  is  dissolved  in  a  litre  of 
water  ;  before  use  this  is  diluted  to  10  times  its  bulk.  A  10  per  cent, 
aqueous  solution  of  resorcinol  and  a  25  per  cent,  aqueous  soda  are 
also  prepared;  1  to  10  c.c.  of  the  chloral  solution  is  mixed  with  2  c.c. 
of  the  resorcinol  and  1  c.c.  of  the  soda  solution  ;  and  the  tubes  con- 
taining this  and  the  unknown  solution  are  heated  in  the  water  bath 
for  10  minutes  at  80°,  when  the  red  coloration  due  to  the  reaction 
between  the  resorcinol  and  the  chloroform  will  have  fully  developed. 

L.  DE  K. 

Estimation  of  Methylic  Alcohol  in  Bthylic  Alcohol.  By  A. 
Lam  {Zeit.  angw.  Chem.,  1898,  125— 130).— Twenty-five  c.c.  of  the 
spirit,  the  sp.  gr.  of  which  should  be  about  0*935,  is  treated  in  a 
distilling  flask  with  5  grams  of  amorphous  phosphorus  and  40  grams 
of  iodine.  When  the  action  is  over,  the  contents  are  distilled  and  the 
iodides  formed  are  first  washed  with  weak  aqueous  soda,  then  with 
water,  and  finally  dried  over  calcium  chloride.  After  noting  the 
volume,  the  sp,  gr.  is  carefully  taken,  and  the  amount  of  methylic 
iodide  ascertained  by  referring  to  the  tables  given  in  the  original 
paper. 

The  sp.  gr.  of  methylic  iodide  is  1-9444;  that  of  ethylic  iodide  2*2677. 

L.  DE  K. 

Fehling's  Solution.  By  Gtto  Rosenheim  and  Philip  Schidrowitz 
{Chem.  News,  1898,  7,  97). — With  reference  to  Jovitschitsch's  state- 
ment that  mineral  acids  reduce  Fehling's  solution  (this  vol.,  ii,  98), 
the  authors  have  failed  to  observe  any  such  reduction  either  when 
following  Jovitschitsch's  directions,  or  when  boiling  25  c.c.  of  freshly 
prepared  Fehling's  solution  for  1  minute  with  hydrochloric,  sulphuric, 
or  nitric  acid,  or  when  a  constant  volume  of  the  solution  was  first 
acidiiied  with  a  slight  excess  of  hydrochloric,  sulphuric,  nitric,  or 
tartaric  acid  and  fresh  Fehling's  solution  added  until  the  reaction  was 
distinctly  alkaline  to  litmus ;  under  the  latter  conditions,  the  solutions 
remained  perfectly  clear  in  the  cold,  but  on  boiling  a  slight  turbidity 
not  increased  by  vigorous  boiling  for  4  minutes  was  produced,  and  was 
due  to  the  separation  of  a  small  quantity  of  hydrated  cuprous  oxide 
mixed  with  organic  matter  ;  after  the  removal  of  this  by  filtration, 
the  solution  did  not  give  a  further  precipitate  when  again  boiled. 

D.  A.  L. 

Estimation  of  Lactose  in  Milk.  By  Alfred  Ortmann  {Chem. 
Centr.,  1897,  ii,  814 — 815;  from  Zeit.  Nahrungsm.  Hyg.  Waar.,  11, 
265 — 266). — Obermayer  recommended  precipitation  of  the  proteids  in 
milk  by  means  of  trichloracetic  acid  and  subsequent  estimation  of  the 
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lactose  by  precipitation.  The  author  has  compared  this  method  with 
the  process  used  by  Soxhlet,  who  precipitates  the  proteids  by  copper 
sulphate  and  then  estimates  the  lactose  gravimetrically  by  means  of 
Fehling's  liquid.     The  results  obtained  were  very  concordant. 

L.  DK  K. 

Polarimetric  Method  for  the  Estimation  of  Starch  in  Flour, 
&c.  By  Edwi.v  Dowzaud  {C/um.  News,  1898,  77,  107— 108).— A 
malt  extract  is  used  capable  of  transforming  an  equal  weight  of  potato 
starch  (as  mucilage)  into  dextrin  and  maltose  in  20  minutes  at  40-5*'. 
Fifty  grams  of  the  extract  is  dissolved  in  500  c.o.  of  cold  water,  5 
grams  of  washed  kaolin  added,  and  the  mixture  agitated  and  filtered. 
A  gram  of  flour  is  mixed  with  a  small  quantity  of  cold  water,  then 
with  35  c.c.  of  boiling  water  and  kept  at  100*^  for  30  seconds,  cooled 
to  48'^  treated  with  20  c.c.  of  the  clear  malt  solution,  maintained  at 
48°  for  20  minutes,  heated  just  to  the  boiling  point,  and  filtered,  Tlie 
filtrate  is  made  np  to  100  c.c,  some  kaolin  added,  the  whole  filtered, 
and  the  clear  solution  examined  in  a  20  cm.  tube  in  an  instrument  of 
the  Laurent  half  shadow  tyi^e,  the  reading  less  the  rotation  due  to  the 
malt  solution  and  to  any  initially  optically  active  matter  in  the  Hour 
gives  a  number  from  which  the  amount  of  starch  is  readily  calculated. 

D.  A.  L. 

Detection  of  Picric  Acid  in  Beer.  By  A.  Rupeau  {Chern.  Centr., 
1897,  ii,  813;  from  Hev.  Intern.  Falsif.,  10,  125— 126).— Two  test- 
tubes  are  respectively  filled  with  10  c.c.  of  pure  beer  and  beer  con- 
taining picric  acid.  To  each  is  now  added  1  c.c.  of  a  2  per  cent, 
solution  of  potassium  cyanide  and  1  drop  of  aqueous  soda ;  the  mix- 
ture is  heated  nearly  to  boiling  and  the  colours  are  observed.  In  this 
manner,  001  gram  of  picric  acid  j)er  litre  may  be  recognised. 

Another  test  consi.sts  in  using  a  reagent  composed  of  5  grams  of 
iron  sulphate,  5  grams  of  tartaric  acid,  and  200  c.c.  of  brine.  05  c.c. 
of  the  sample  is  allowed  to  flow  on  to  1 — 2  c.c.  of  the  reagent  and  2 
drops  of  ammonia  are  added  and  the  whole  slightly  shaken.  In  the 
presence  of  picric  acid,  a  reddish  coloration  will  be  noticed  This  test 
will  show  0"005  gram  of  picric  acid  per  litre.  L.  de  K. 

Preparation  of  Ammonium  Tartrates  and  Citrates  fVee  from 
Lead.  By  Leonard  de  Koningii  {Chem.  News,  1898,  77,  119).— The 
author  finds  that  lead  cannot  be  removed  completely  from  ammonium 
hydrogen  tartrate  by  long  continued  washing  or  repeated  recrystal- 
lisation.  The  best  plan  of  removing  lead  or  copper  from  ammonium 
tartrate  or  citrate  is  to  treat  the  alkaline  solution  with  hydrogen  sul- 
phide as  long  as  the  colour  intensifies,  then  agitate  with  a  little  kaolin 
and  filter,  passing  the  filtrate  through  purified  animal  charcoal  to 
remove  any  yellowness,  and  repeating  the  treatment  with  hydrogen 
sulphide  and  kaolin  if  neces.sary.  It  is  not  supposed  that  all  the 
lead  or  copper  can  be  removed  in  this  manner,  but  it  furnishes  a  liquid 
that  may  be  used  for  comparison  in  Waringtou's  process. 

D.  A.  L. 

The  Iodine-addition  Method.     By  J.  J.  A.  Wus  {Ber.,  1898, 
31,   750— 751).— Instead  of    Hiibl's   solution    for   determining    the 


ANALYTICAL  CHEMISTRY.  413 

iodine  number  of  oils,  the  use  of  a  solution  of  iodine  chloride  is  pro- 
posed. This  is  made  by  dissolving  13  grams  of  iodine  in  1  litre  of  95 
per  cent,  acetic  acid,  estimatiog  the  oxidising  strength  of  the  solution 
by  titration  withN/lOthiosulphate,  and  passing  in  chlorine  gas,  washed 
free  from  hydrogen  chloride,  until  this  oxidising  strength  is  doubled  ; 
after  a  little  practice,  one  can  i-ecognise  this  point  by  the  change  in 
colour.  Twenty-five  c.c.  of  such  a  solution  require  56*46  c.c.  N/10  thio- 
sulphate ;  after  96  hours,  56*28  c.c. ;  and  after  72  hours  more, 
56*27  c.c.  This  solution  is  used  in  the  same  way  as  Hiibl's  reagent, 
except  that  less  potassium  iodide  need  be  added  for  the  titration 
(10  c.c.  of  a  10  per  cent,  solution  suffice).  The  new  method  gives  more 
constant  results  than  Hiibl's,  and  they  are  just  a  little  higher. 
A  saving  of  time  is  also  effected  ;  whereas  with  Hiibl's  solution  4 
hours  are  required,  with  the  new  solution  the  addition  of  the  iodine  is 
always  complete  in  1 0  minutes,  and  even  in  3—4  minutes  in  the  case 
of  oils  with  a  low  iodine  number.  With  specially  purified  allylic 
alcohol,  and  using  75  per  cent,  excess  of  the  solution,  the  number 
434*1  was  obtained  after  5  minutes  action,  and  436*8  after  10  minutes  ; 
with  Hiibl's  solution  in  similar  excess,  the  number  425  was  obtained 
after  20  hours  ;  the  theoretical  number  is  435.  C.  F.  B. 

Colour  Reaction  of  Sesame  Oil  by  means  of  Furfuraldehyde 
and  Hydrochloric  Acid.  By  L,  van  der  Grinten  and  by  Oskar 
Hagemann  {Bied.  Gentr.,  1898,  27,  283— 284).— The  recent  German 
margarine  law  requires  manufacturers  to  add  10  per  cent,  of  sesame 
oil  to  margarine,  to  enable  the  latter  to  be  distinguished  from  butter. 
Fat  containing  as  little  as  0  5  per  cent,  of  sesame  oil,  when  shaken 
with  an  equal  volume  of  fuming  hydrochloric  acid  (sp.  gr.  1*19)  and  a 
few  drops  of  a  2  per  cent,  alcoholic  furfuraldehyde  solution,  gives  a 
distinct  red  colour  to  the  hydrochloric  acid. 

Van  der  Grinten  {Milchzeit,,  1897,  554)  remarks  that,  since  it  has 
become  known  that  human  urine  is  used  in  the  production  of  annatto, 
other  dyes,  such  as  curcuma  and  coal-tar  dyes,  have  been  adopted  for 
the  purpose  of  colouring  butter.  [Kreusler  states  that  saffron  is 
chiefly  employed].  As  these  dyes  give  the  same  colour  reaction  as 
sesame  oil,  butter  coloured  with  them  is  liable  to  be  rejected  as 
artificial. 

Hagemann,  in  reply,  points  out  that  the  colour  reactions  cannot  be 
mistaken.  Curcuma  solutions  are  coloured  by  strong  hydrochloric 
acid  alone,  and  on  diluting  the  yellow  colour  returns. 

N.  H.  J.  M. 

Colour  Reaction  of  Sesame  Oil.  By  Vittorio  Villavecchia 
and  GuiDO  Fabris  {Chem.  Gentr.,  1897,  ii,  772— 773).— See  this 
vol.,  i,  445. 

Polimanti's  Method  of  Estimating  Fat.  By  Joseph  Nerking 
{PJliigers  Archiv.,  1898,  71,  427 — 430). — In  contradiction  to  Polimanti 
(this  vol.,  ii,  317),  the  author  maintains  that  simple  extraction  with 
ether  does  not  give  a  correct  result,  and  that  the  only  trustworthy 
method  is  the  Pfliiger-Dormeyer  one,  in  which  a  preliminary  gastric 
digestion  is  performed.  W.  D.  H. 
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Analysis  of  Fats.  By  Wilhelm  Fahrion  (Zeit.  angw.  Clam., 
1898,  267—273), — The  author  states  that  when  shaking  a  solution  of 
fat  in  alcoholic  potash  with  light  petroleum  to  extract  any  mineral 
oil,  it  is  advisable  to  first  neutralise  any  excess  of  alkali  that  may  be 
present. 

To  estimate  the  amount  of  unsaponifiable  matter  in  wool  grease, 
2  grams  of  the  sample  is  heated  in  a  porcelain  basin  with  10  c.c.  of 
2N  alcoholic  soda,  and  evaporated  to  dryness  on  the  water  bath,  the 
residue  being  moistened  with  strong  alcohol  and  again  dried  ;  the  dry 
soap  is  then  disKolved  in  70  per  cent,  alcohol,  neutralised  with  normal 
hydrochloric  acid,  and  shaken  with  six  successive  portions  of  20  c.c.  of 
light  |)etroleum.  Each  time,  the  latter  is  washed  with  10  c.c.  of  50 
per  cent,  alcohol  to  remove  any  soap,  and  the  alcoholic  liquid  returned 
to  the  main  bulk.  The  petroleum  extractions  are  mixed,  or  may  be 
evaporated  sepiirately ;  the  last  portion  should  then  yield  but  a  mere 
fraction  of  residue. 

Alcoholic  solutions  of  soap  yield  a  small  quantity  of  soap  to  light 
petroleum,  particularly  in  the  presence  of  alkali ;  this  may,  however, 
as  stated,  be  removed  by  washing  with  dilute  alcohol.  Dry  soap, 
whether  neutral  or  alkaline,  seems  quite  insoluble  in  light  petroleum. 

The  author  has  also  exjHjrimented  on  the  solubility  of  light  j^trol- 
eum  in  dilute  alcohol.  If  the  alcohol  i.s  diluted  to  70  per  cent.,  the 
solubility  is  practically  nil,  but  if  soap  is  present  to  the  extent  of 
10  per  cent.,  every  10  c.c.  of  the  liquid  dis-solves  1  c.c.  of  light  petrol- 
eum. This  fact  explains  the  great  difficulty  experienced  in  completely 
freeing  the  soapy  liquid  from  unsaponifiable  matter  by  agitating  with 
light  petroleum.  If  difficulty  is  experienced  in  the  separation  of  the 
two  layers,  this  may  be  remedied  by  adding  more  alcohol  ;  more  petrol- 
eum then,  however,  passes  into  the  alcoholic  liquid,  and  the  shaking 
must  be  more  frequently  repeated.  The  author  now  proposes  to  com- 
bine the  estimation  of  unsa[X)nifiabIe  matter  with  the  taking  of  the 
saponiiieation  number.  Three  to  four  grams  of  the  fat  is  dissolved  in 
25  c.c.  of  light  petroleum  and  25  c.c.  of  approximately  normal  alcoholic 
potiush  (free  from  water)  is  added.  After  remaining  overnight,  phenol- 
phthalein  is  added  and  the  liquid  carefully  neutralised  with  N/2  hydro- 
chloric acid,  and  the  saponification  number  calculated  from  the  result. 
The  liquid  is  now  put  into  a  sepai-ating  funnel,  and  sufficient  water  is 
added  to  reduce  the  alcohol  to  half  strength.  Any  mineral  oil  is  then 
extracted  by  repeated  agitation  with  light  petroleum  as  directed. 

A  table  is  given  showing  the  percentage  of  unsaponifiable  matter 
in  several  fats  and  oils.  Strange  to  say,  ordinary  resin,  or  colophony, 
contains  no  less  than  3 "85  per  cent,  of  unsaponifiable  matter,  whilst 
resin-oil  is  credited  with  nearly  20  per  cent,  of  saponifiable  matter. 

A  delicate  test  is  given  for  the  presence  of  cotton-seed  oil  in  lard. 
The  unsaponifiable  matter  obtained  from  3  grams  of  the  sample  is  dis- 
solved in  5  drops  of  acetic  anhydride  and  2  drops  of  sulphuric  acid, 
when  the  adulteration  will  be  proved  by  the  appearance  of  a  blue 
coloration  changing  to  green.  L.  de  K. 

Estimation  of  Alkaloids  in  White  Hellebore.  By  Cii.  H 
L.VWALL  {J.phann.,  1897,  [vij,  6,  362).— Ten  grams  of  white  hellebore, 
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25  grams  of  chloroform,  75  grams  of  ether,  and  10  grams  of  10  per 
cent,  aqueous  ammonia  are  introduced  into  a  dry  flask,  and  the  mixture 
is  vigorously  shaken,  and  allowed  to  remain  for  6  hours,  or,  still  better, 
overnight;  5  c.c.  of  10  per  cent,  aqueous  ammonia  is  then  added,  the 
whole  well  shaken,  and  5  c.c.  of  the  clear  solution  transferred  to  a 
separating  funnel.  The  alkaloids  are  removed  by  extracting  with 
three  portions  of  acidified  water  (each  20  c.c),  these  extracts  being  then 
placed  in  a  separating  funnel,  rendered  alkaline  with  ammonia,  and 
agitated  with  a  mixture  of  chloroform  (3  vols.)  and  ether  (1  vol.) ;  the 
extract  is  run  into  a  tared  flask,  the  solvent  distilled  off,  and  the 
residue  weighed.  The  amount  of  alkaloids  present  seems  to  vary  from 
1-12  to  1-25  per  cent.  J.  J.  S. 

Bstimation  of  Haemoglobin  in  Cat's  Blood.  By  Emil  Abder- 
HALDEN  {Zeit.  physiol.  Chem.,  1898,  24,  545 — 547). — The  estimation  of 
haemoglobin  in  cat's  blood  is  diflScult,  because  it  is  hard  to  obtain  crys- 
tals of  it.  To  the  red  corpuscles  freed  from  serum,  only  an  equal 
volume  of  water  must  be  added,  whereas  in  the  case  of  dog's  blood 
double,  and  in  the  case  of  horse's  blood  treble,  the  quantity  must  be 
employed.  •  Crystals  can  also  be  obtained  by  the  addition  of  alcohol  in 
the  cold.  In  estimating  cat's  haemoglobin  colorimetrically,  it  was 
found  that  solutions  which  gave  the  same  intensity  of  colour  as  solu- 
tions of  dog's  haemoglobin  contained  practically  the  same  amount  of 
pigment.  W.  D.  H. 

Application  of  Glan's  Spectrophotometer  in  Animal  Chem- 
istry. By  AuGUSTiN  Wroblewski  {Chem.  Centr.,  1897,  ii,  532;  from 
Anzeig.  Akad.  Wissensch.,  96,  386—389;  dd>^—^^0).— Estimation  of 
Oxyhcemoglohin  in  Blood. — The  author  has  experimented  with  Glan's  ap- 
paratus to  test  the  blood  of  dogs,  cats,  and  human  beings.  If  the  amount 
of  haemoglobin  is  between  0'06^and  0*2  per  cent.,  the  absorption-constant 
may  be  taken  as  0*0015.  On  dilution,  this  figure  first  becomes  less, 
but,  on  further  diluting,  it  again  slightly  increases.  The  observed 
region  of  the  spectrum  is  A.  =  554  to  545.  On  dilution,  the  absorption- 
constant  in  the  region  of  haemoglobin  falls  from  X  =  562*5  to  554,  but 
it  gets  higher  in  the  region  of  oxyhaemoglobin.  The  author  found 
that  the  amount  of  oxyhaemoglobin  is  much  increased  after  a  night's 
rest.  The  proportion  of  haemoglobin  in  a  pregnant  dog  gradually  sunk 
from  12"88  to  6*21  per  cent.,  but  the  blood  of  the  pups  contained 
14"22  per  cent. 

Estimation  of  Thiocyanates  in  Saliva. — The  author  uses  a  solution 
of  ferric  chloride  in  hydrochloric  acid  of  1*4  per  cent,  strength,  when 
the  absorption-constant  equals  0  •00001022.  L.  de  K. 

Detection  of  Urobilin  and  Biliary  Pigments.  By  E.  L6pinois 
{J.  pharm.,  1897,  [vi],  6,  389— 390).— A  given  quantity  of  zinc 
chloride  and  then  dilute  ammonia,  in  amount  insufficient  to  redissolve 
the  precipitated  zinc  hydroxide,  are  added  to  the  urine.  After  filtra- 
tion, the  biliary  pigments,  together  with  the  zinc  hydroxide,  remain 
on  the  paper,  whilst  the  urobilin,  if  present,  is  in  the  alkaline  filtrate, 
which  then  exhibits  a  fluorescence  and  shows  the  characteristic  spectrum. 
The  precipitate  is  dissolved  in  acetic  acid,  and  the  pigments  tested  for 
by  Gmeliu's  method.  J.  J.  S. 
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The  Precipitation  of  Proteids.  By  N,  C.  IIenbik  Schjernino 
{Zeit.  anal.  Chem.,  1898,  37,  73—87;  see  this  vol.,  ii,  271).— In  con- 
sequence of  the  apparent  identity  of  the  proteids  precipitated  by  zinc 
sulphate  or  by  magnesium  sulphate,  the  author  has  compared  the  beha- 
viour of  his  four  typical  precipitants,  stannous  chloride,  lead  acetate, 
ferric  acetate,  and  uranium  acetate,  with  that  of  similar  salts  of  related 
metals.  The  results  show  that,  under  identical  conditions,  practically 
ecjual  amounts  of  nitrogenous  matter  are  precipitated  by  eat^h  member 
of  a  group.  Thus,  lead  chloride  and  stannous  chloride,  manganic 
acetate  and  ferric  acetate,  precipitate  respectively  almost  exactly  efjual 
quantities  of  nitrogen.  On  the  other  hand,  metals  who.se  po.sition  in 
the  periodic  arrangement  shows  them  to  be  unrelated,  as,  for  instance, 
magnesium,  copper,  and  ferrous  iron  used  as  sulphates,  lead,  copper,  and 
mercuric  chlorides,  the  same  metals  and  those  uf  the  alkaline  earths 
used  as  acetates,  precipitate  widely  different  amounts  of  nitrogen. 
The  precipitation  of  the  albumins  and  albumoses  by  saturating 
the  solution  with  a  sulphate  (Mg,Zn)  is  of  a  different  character, 
resulting  from  no  chemical  reaction,  but  being  simply  due  to  the 
sequestration  of  the  proteid-solveut  by  the  salt.  It  is  effected  by  all 
easily  soluble  sulphates,  including  that  of  sodium.  The  results  tend 
to  confirm  the  8up{K)sitiou  that  the  substances  which  exhibit  different 
behaviour  with  the  four  typical  reagents  are  really  distinct  and  definite 
chemical  individuals.  M.  J.  S. 

Analysis  of  Gastric  Juice.  By  L.  Cordier  {Conipt.  rend.,  1898, 
126,  353 — 35fi). — The  method  adopted  by  the  author  is  based  on  the 
fact  that  lithium  chloride  is  readily  soluble  in  a  mixture  of  eiiual 
volumes  of  absolute  alcohol  and  dry  ether,  whilst  sodium  chloride  is 
insoluble.  Five  c.c.  of  gastric  juice  is  mixed  with  a  saturated  solution 
of  lithium  airbonate  until  alkaline  to  litmus,  evaporated  to  dryness  at 
100",  and  heated  to  dull  redness  with  continual  stirring,  but  avoiding 
unnecessary  rise  of  temperature.  The  object  is  to  obtain  a  colourless, 
or  practically  colourless,  solution.  After  cooling,  the  residue  is  treated 
with  successive  quantities  of  a  mixture  of  equal  volumes  of  alcohol 
and  ether,  about  60  c.c.  being  necessary  to  completely  dissolve  the 
lithium  chloride.  The  solution  contains  the  chlorine  of  the  free  hydro- 
chloric acid  and  of  the  combined  chlorides,  which  is  estimated  in  the 
usual  way.  The  carbonaceous  residue  is  extracted  with  water  containing 
a  small  quantity  of  nitric  acid,  and  the  chlorine  in  this  solution  is 
estimated.  The  sum  of  the  two  quantities  is,  of  cour.se,  the  total 
chlorine. 

Free  hydrochloric  acid  is  estimated  by  means  of  N/10  sodium 
hydroxide  solution,  with  the  phloroglucol-vanillin  reagent  as  indicator. 

This  method,  when  applied  to  gastric  juice  of  various  types,  gives 
results  very  similar  to  those  obtained  with  the  older  method  of  Hayem 
and  Winter.  It  is  rapid  in  execution,  and  requires  only  a  small 
quantity  of  material.  C.  H.  B, 
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Action  of  Light.  I.  Physical  Changes  induced  by  Light. 
By  Max  Rolofp  {Zeit.  physikal.  C/iem.,  1898,  26,  337— 361).— The 
physical  changes  caused  by  light  may  be  divided  into  changes  in  the 
relative  position  of  (1)  the  atoms,  (2)  the  molecules.  Examples  of  the 
first  class  are  collected,  and  show  that  the  general  nature  of  the  change 
is  from  a  maleinoid  to  a  fumaroid  form,  the  original  compound  posses- 
sing in  all  cases  the  greater  solubility  and  lower  boiling  and  melting 
points.  The  second  class  of  changes  are  those  of  polymerisation,  in 
which,  however,  the  actual  formation  of  double  or  multiple  molecules 
is  not  necessary,  but  only  a  greater  volume  concentration  of  molecules. 
In  all  these  cases,  and  a  large  number  of  examples  are  adduced,  the 
polymeride  is  distinguished  from  the  monomeride  by  (1)  smaller  vapour 
pressure,  (2)  higher  melting  and  boiling  points,  (3)  smaller  solubility, 
(4)  lower  specific  heat ;  its  formation  is  always  exothermic,  and  by 
increase  of  temperature  it  is  again  converted  to  the  monomeride.  In 
changes  induced  in  organic  compounds  it  is  noticeable  that  the  change 
is  always  associated  with  a  double  or  treble  linking,  and  the  author 
considers  that  the  action  of  light  cannot  be  regarded  as  a  mere 
mechanical  disturbance  of  the  molecule,  but  that  the  explanation  must 
be  sought  in  the  influence  of  electromagnetic  waves  on  axes  of  electrical 
polarity  of  the  molecules.  Luminescence  is  frequently  associated  with 
the  polymerisation  and  the  reverse  change,  and  both  phosphorescence 
and  fluorescence  appear  to  be  due  to  the  formation  of  polymerides  which 
are  reconverted  to  the  monomerides  with  luminescence.  The  crystal 
colorations  are  probably  due  to  similar  causes,  and  in  the  case  of  sodium 
and  potassium  chloride  are  connected  with  the  production  of  trivalent 
chloride.  In  many  cases,  the  phenomena  occur  best  in  the  presence  of 
small  quantities  of  impurities,  and  the  author  considers  the  effect  of 
the  latter  to  be  that  of  a  '  sensitiser,'  but  full  consideration  is  post- 
poned. L.  M.  J. 

Spectrochemistry  of  Nitrogen.  VII.  By  Julius  W.  Bruhl 
{Zeit.  physikal  Chem.,  1898,  26,  47—76.  Compare  this  vol.,  ii,  362).— 
A  further  discussion  of  the  bearing  of  the  author's  spectrometric  obser- 
vations on  the  constitution  of  various  nitrogen  compounds  which  had 
been  examined  in  solution.  Nitrosohenzene  has  the  constitution 
CgHg'NIO  in  benzene  solutions,  but  in  alcoholic  solutions  it  is  probable 
that  association  occurs.  Tetramethylethylenenitrosyl  chloride  does  not 
contain  the  'W.O  group,  and  has  probably  a  ring  constitution  for  which 
the  author  proposes  two  forms.  In  the  case  of  phenylhydroxylamine, 
the  results  are  doubtful,  but  indicate  a  constitution  analogous  to  that 
of  hydroxylamine  itself,  that  is,  NHPh'OH,  in  preference  to  NHgPhlO. 
Paranitrodiazohenzene  methylic  ether  (Abstr.,  1894,  i,  282)  belongs  to 
the  series  of  isodiazotates,  and  has  the  constitution  NOg'CgH^'NIN'OMe. 
Nitr  our  ethane,  partly  on  physical  but  partly   on   chemical  grounds, 
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is  connidered  to  be     ^    5 


C,H,0-C 


g>N 


N.      From    the    examination 


of  benzenediazoic  acid  and  its  substitution  derivatives,  the  value  of  the 
NjOg  group  is  found  to  be  slightly  greater  than  in  the  aliphatic 
nitramines,  and  the  increase  is  ascribed  to  the  influence  of  the  solvent 
and  of  the  phenyl  group.  The  constitution  proposed  by  Hantzsch 
(Abstr.,  1894,  i,  456)  would  yield  much  lower  values,  and  the  acid 

hence  possesses  the  nitramine  constitution,  that  is,    NHPh^r — -,N. 

Derivatives  of  primary  and  secondary  nitramiiiea  and  isonitramines 
showed  that  in  each  class  the  spectrometric  values  of  the  group  NgOg 
were  identical,  and  the  author  considers  as  probable  the  following 

R        /K 
formula,  tt}>N- — T/N,  primary  nitramines ;    OH'NR'NIO  isonitra- 


^o/^ 


mines,  and  the  differences  in  the  two  series  of  isonitramine  derivatives 
are  to  be  ascribed  to  differences  in  the  con&guration  with  respect  to 
the  nitrogen  atom.  L.  M.  J. 

Influence  of  X-Raya  on  the  Luminosity  of  Gases.  By 
Alkxandek  de  Hemitinne  {Zeil.  jJtyaikiU.  Cfiein.,  1898,  26,  165 — 169). 
— "When  a  tube  containing  gas,  at  low  pressure,  is  exposed  to  electrical 
oscillations,  it  becomes  luminous  when  the  pressure  is  reduced 
sufficiently,  but  if  exposed  also  to  the  influence  of  X-rays  the  pressure 
at  which  luminosity  occurs  is  increased.  This  effect  of  the  rays  was 
examined  quantitatively,  and  the  subjoined  table  gives  the  pressure  at 
which  the  gas  becomes  luminous  (I)  by  the  oscillations  alone,  (11)  by 
the  simultaneous  action  of  X-rays ;  (III)  gives  the  percentage  increase 
of  pressure. 


Molecnlar  wt. 

I. 

II. 

III. 

Hydrogen 

2 

82 
82 
46 
74 
119 

71     mm. 

61 

17-5    „ 

16-5    „ 

14 

10 

94     mm. 

68 

27-6    „ 
26 
24 
18 

82-4 

Oxygen 

83-8 

Methylic  alcohol 

571 

Ethy lie  alcohol 

57-5 

Ethylic  ether 

64-8 

Chloroform  

80 

The  influence  of  the  X-rays  increases  with  the  molecular  weight  and 
molecular  complexity  of  the  gas.  The  author  does  not  consider  the 
effect  to  be  due  to  decomposition  into  atoms,  or  ions,  and  advances, 
with  reserve,  the  hypothesis  that  a  certain  mobility  is  imparted  to  the 
ether  by  the  rays,  and  this  causes  acceleration  of  the  intramolecular 
oscillations,  and  hence,  under  the  influence  of  the  electrical  oscillations, 
causes  dissociation  of  some  molecules,  and  brings  about  a  multitude  of 
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minute  discharges  from  molecule  to  molecule.  As  the  luminous  gas  in 
a  vacuum  tube  has  conducting  properties,  the  author  considers  it 
possible  that  it  also,  like  metals,  would  absorb  the  X-rays,  but  experi- 
ments show  that  this  was  not  the  case,  the  luminous  tube  being  as 
transparent  in  this  respect  as  a  non-luminous  tube.  L.  M.  J. 

Validity  of  Maxwell's  Equations.  By  Anton  Scheye  {Zeit. 
physikal  Chem.,  1898,  26,  159— 160).— The  author  upholds  the  validity 
of  Maxwell's  equations,  and  points  out  two  sources  of  error  in  Wedell- 
Wedellsborg's  paper  on  this  subject  (this  vol.,  ii,  61);  of  these  the 
more  important  is  that  in  the  equations  expressing  the  conservation  of 
energy  during  the  induction  phenomena,  the  energy  of  the  electric 
current  was  entirely  neglected.  L.  M.  J. 

Oxidation  and  Reduction  Chains,  and  the  Influence  of  Com- 
plex Ions  on  the  Electromotive  Force.  By  Rudolf  Peters  (Zeit. 
physikal.  Chem.,  1898,  26,  193— 236).— If  a  mercury  electrode  be 
employed  in  a  mixture  of  ferrous  and  ferric  salts,  a  reaction  pro- 
ceeds in  accordance  with  the  equation  HgM-Fe*** -1-01'  =  Fe**  H-HgCL 
For  any  concentration  the  potential  is  given  by  the  expression 
TT  =  RTjF  X  log.  C^c^jC^c^,  where  CJC^  is  the  equilibi'ium  ratio  of  the 
ferrous  to  ferric  ions,  and  c^,  Cg  the  actual  concentration  of  these  ions ; 
this  may  be  written  77  =  ^  +  0'0575  log.  cjc^,  and  the  value  of  A  may 
be  obtained  directly  by  making  03  =  03  or  by  calculation  from  the 
E.  M.  F.  at  any  concentration,  and  the  values  so  obtained  from  the 
E.  M.  F.  of  a  number  of  very  different  mixtures  agreed  very  closely 
and  corresponded  with  an  equilibrium  ratio  ^=  10'^'''^*^°''^  =  10"'^*^,  which 
is  hence  the  ratio  of  the  numbers  of  ferrous  and  ferric  ions  when  the 
solution  is  in  equilibrium  with  the  normal  electrode.  (Complete  or 
equal  dissociation  of  the  two  ion  salts  is  assumed  in  the  calculation.) 
By  the  addition  of  potassium  chloride,  the  value  of  k  was  diminished, 
the  mean  value  obtained  being  10'^'^^.  In  neutral  solutions,  the 
potential  was  found  to  vary  considerably  with  dilution,  but  this  was 
not  the  case  in  acid  solutions  or  solutions  containing  potassium  chloride. 
Solutions  in  a  normal  sodium  nitrate  solution  gave  values  almost 
identical  with  those  in  pure  water,  so  that  ferric  chloride  and  ferric 
nitrate  are  equally  dissociated.  In  the  case  of  mixtures  of  ferric  and 
ferrous  sulphates,  the  value  of  k  was  found  to  be  lO*'*^,  so  that  at  equal 
concentrations  ferric  sulphate  gives  fewer  ferric  ions  than  the  chloride. 
Experiments  with  chromous  and  chromic  compounds,  and  with  man- 
ganous  and  manganic  compounds,  gave  no  quantitative  results,  as 
constant  values  could  not  be  obtained.  The  van't  Hoff  expression 
employed  for  the  ion  chain  was,  however,  found  to  be  at  least  qualita- 
tively correct.  Addition  of  fluorine  ions  in  all  cases  raises  the  re- 
duction potential,  and  this  effect  was  further  examined.  The  con- 
ductivity of  mixtures  of  iron  salts  with  sodium  fluoride  is  less  than 
the  sum  of  the  conductivities  of  the  constituents,  the  difference  being 
greatest  with  ferric  compounds,  in  which  ca^e  also  it  increases  with 
dilution.  The  ferric  salts,  therefore,  probably  form  complex  compounds 
with  the  sodium  fluoride,  a  view  further  supported  by  freezing  point 
determinations.  By  the  addition  of  sodium  fluoride  to  the  mixed  ion  salts 
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the  E.  M.  F.  falls  greatly;  thus,  in  the  case  ef  a  mixture  of(N/10  ferrous 
and  ferric  salts  the  addition  of  an  equal  volume  of  3N/10  solution  of 
sodium  fluoride  caused  the  E,  M.  F.  to  become  negative,  or  decreased  the 
concentration  of  the  ferric  ions  to  10"^^  of  its  former  amount.  A  white 
salt  is  also  precipitated  by  the  fluoride,  and  the  composition  was  found 
to  be  NagFeFg  +  i^HjO.  This  was  proved  to  be  a  complex  salt  in  which 
the  iron  is  present  in  the  anion,  as  by  electrolysis  the  percentage  of 
iron  increased  at  the  anode  and  decreased  at  the  cathode.  It  is 
probable  that  the  reduction  of  the  E.  M.  F.  by  addition  of  sodium 
fluoride  is  due  to  the  formation,  not  only  of  the  slightly  dissociated 
ferric  fluoride,  but  also  of  this  salt.  L.  M.  J. 

Chemical  Equilibrium  and  Electromotive  Force.  By  Gael 
KnCpffer  {Zeit.  physikcd.  C/iem.,  1898,26,  255— 284).— In  the  galvanic 
chain,  thallium  in  thallium  chloride  |  potassium  chloride  |  potassium 
thiocyanate  |  thallium  in  thallium  thiocyanate  |  the  reaction  may  be 
represented  by  TlCl  +  SON' =  CI' +  TISCN,  and  if  the  ratio  of  the 
equilibrium  concentrations  of  chlorine  and  thiocyanate  ions  =  ^  and 
the  ratio  of  these  ions  actually  present  =  a,  then  the  electromotive  force 
is  given  by  the  expression  tt  =  lil'jF.  log.  kla.  From  determinations  of 
the  E.  M.  F.,  therefore,  the  ratio  of  the  equilibrium  concentrations  may 
be  calculated.  The  values  so  obtained  wore  compared  with  those 
obtained  chemically,  the  numbers  being 


Temperature. 

Electrically  found  ratios. 

Chemically  found  ratio. 

89-9° 

20  0 

0-8 

0-87 
1-27 
1-77 

0-88 
1-25 
1-82 

1 

0-85 
1-24 
1-74 

The  above  reaction  is  attended  with  the  heat  development  of  +  31 '8  A" 
and  from  this  the  temperature  coefiicient  of  the  equilibrium  constant 
may  be  deduced  by  the  expression  log.  A'^-log.  Ki=qlE{ll\- IT^) 
and  the  temperature  coefficient  of  the  E.  M.  F.  by  the  expression 
{Tr-q)T=dirld2\  The  values  K^JK^q-c,  and  Kq-JK^^.q  so  obtained 
agree  well  with  the  chemically  found  values,  and  the  temperature  at 
which  K=l  is  found  to  be  (1)  31-2°,  (2)  325°,  whilst  the  temperature 
at  which  the  change  in  direction  of  the  current  occurs  agrees  well  with 
the  found  temperature  in  each  of  the  galvanic  chains  examined. 

L.  M.  J. 

Quinones  and  Quinols.  By  Amand  Valeur  {Compt.  rend.,  1897, 
125,  872 — 874). — The  following  thermochemical  data  have  been 
obtained  for  various  quinones  and  quinols. 

Heat  of  combustion 


Melting 
point. 


at  constant 
volume. 

805  05  Cal. 
1273-4     „ 


Benzoquinone  

Toluquinone     68° 

Thy  moquinone 45 

Quinol  

Toluquinol   126            836-3 

Thymoquinol   139          1308  1 


at  constant 
pressure. 

656-8  Cal. 

805-3  „ 
1274-6    „ 

685-4    „ 

836-9  „ 
1308-6    „ 


Heat  of 
formation, 
+  47     Cal. 
+  61-8    „ 
+  82-4    „ 
+  87-3    „ 
+  99-2    „ 
+  117-4    „ 
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The  difference  between  the  heats  of  formation  of  toluquinone  and 
benzoquinone  (14"8  Cal,)  is  much  greater  than  that  between  the  heats 
of  formation  of  toluene  and  benzene  (namely  6*4  Cal.).  The  difference 
between  a  quinone  and  the  corresponding  phenol,  with  the  exception 
of  the  first  members  of  the  two  series,  appears  to  be  about  6  Cal. ;  for 
example,  thymol  =  76  Cal.,  thymoquinone  =  82-4  Cal. 

Benzoquinone  +H2  =  quinol  +40'3  Cal. 

Toluquinone      +  Hg  =  toluquinol      +37"4    „ 
Thymoquinone  +  Hg  =  thymoquinol  +  35*0    „ 

J.  J.  S. 

Behaviour  of  Atmospheric  Air  and  of  Chemically  Prepared 
Gases  at  about  350 — 5CX)°  under  Atmospheric  Pressure.  By  H. 
Teudt  {Zeit.  fiysikal.  Chem.,  1898,  26,  113— 131).— The  author 
describes  the  air  thermometer  at  constant  pressure  which  was  used  in 
the  experiments,  and  investigates  the  probable  sources  and  extent  of 
the  experimental  errors.  Temperatures  were  taken  by  a  Jena  glass 
thermometer,  graduated  to  650°  and  having  the  upper  space  filled  with 
nitrogen.  Atmospheric  air  from  the  laboratory  and  from  the  open 
showed  in  all  cases  a  very  marked  increase  of  expansion  at  tempera- 
tures above  350°,  the  difference  between  the  observed  and  calculated 
volumes  reaching  about  2  per  cent,  at  400°  and  3  per  cent,  at  450°. 
Similar  results  were  obtained  with  air  which  had  been  freed  from 
oxygen  and  carbonic  anhydride.  Chemically  prepared  oxygen  and 
nitrogen,  however,  gave  results  in  almost  complete  accord  with  Gay 
Lussac's  law.  The  differences  found  with  the  air  cannot  be  due  to 
moisture,  as  the  other  gases  were  also  moist,  and  it  is  very  improbable 
that  they  could  be  occasioned  by  the  small  quantity  of  argon  which  is 
present.  To  explain  the  results,  it  is  necessary  for  about  8  per  cent. 
of  the  air  to  be  dissociable  into  2  atoms  or  6  per  cent  dissociable  into 
3  atoms.  Air  collected  immediately  after  rain  did  not  show  the 
effect,  so  it  appeared  probable  that  the  dissociable  portion  is  more 
soluble  in  water,  and  the  author  therefore  attempted  to  concentrate  it 
by  collecting  the  gases  dissolved  in  water.  A  greater  divergence  from 
Gay  Lussac's  law  was  thus  obtained,  and  a  similarly  more  concentrated 
product  appeared  to  be  obtained  by  diffusion.  The  author  considers 
that  these  results  indicate  a  probable  allotropic  modification  of  nitrogen, 
the  existence  of  which  is  also  probable  from  the  relationship  of  that 
element  to  phosphorus.  L.  M.  J. 

Vapour  Pressure  of  Homogeneous  Mixtures.  By  F.  Dolezalek 
{Zeit.  physikal.  Chem.,  1898,  26,  321 — 336). — The  work  necessary  to 
transport  1  gram  equivalent  from  a  dilute  to  a  concentrated  solution 
may  be  also  determined  from  that  necessary  to  distil  the  solvent  in  the 
reverse  direction  and  an  expression  may  be  thus  obtained  for  the  E.  M.  F. 
of  a  concentration  chain.     By  equating  the  two  values  of  the  E.  M.  F. 

thus  obtained,  the  equation  n^og.  p^^  -  n^  log.  jo^  -      ^  log.  pdn  =  log.  tt^tti 

.  .  n  /   n  /•« 

IS   obtained   which    reduces  to  Trg/Tr^  =  'P<^ uPx     ^  ~  I     ^°S*  P^""^  where 
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Pi,  pj  nre  the  partial  pressures  of  the  solvent,  n^,  Wj  the  number  of 
molecules  of  solvent  for  1  molecule  of  solute,  and  tt^,  ttj  the  partial 
pressures  of  the  solute.  If  electrodes  reversible  with  respect  to  the 
solvent  be  employed,  a  corresponding  expression  for  P2/P1  is  obtained. 
Hence  the  partial  pressure  curve  of  the  solute  may  be  obtained  from 
that  of  the  solvent,  and  vice  versd.  The  author  describes  fully  the 
apparatus  and  method  employed  for  the  determination  of  the  partial 
pressures  and  the  E.  M.  F.,  and  the  values  obtained  for  the  latter  are 
compared  with  those  calculated  as  indicated,  the  agreement  being 
very  satisfactory.  The  relative  pressures  of  sulphuric  acid  and  water 
in  various  mixtures  was  determined,  and  it  was  found  that  the  ratio 
sinks  very  rapidly  on  dilution,  being  1  at  58*4  per  cent,  and  2  x  10* 
at  35  8  per  cent.  The  author  further  deduces  from  the  above  equations 
the  simple  relation  d  log.  ir/d  log.  ]>  =  n.  L.  M.  J. 

Demonstration  of  the  Ludwig  Phenomenon.  By  Richard 
Abegq  (Zeit.  phyaiJud.  Chem.,  1898,  26,  160— 164).— The  Ludwig 
phenomenon  is  the  term  applied  to  the  diffusion  of  a  dissolved  sub- 
stance from  places  of  higher  to  places  of  lower  temperature  in  a  solu- 
tion, an  efEect  ascribed  by  Van't  Hoff  to  the  greater  osmotic  pressure 
at  higher  temperatures.  This  phenomenon  may  be  demonstrated  by 
enclosing  a  vessel  containing  the  solution  in  a  glass  mantle,  through 
the  lower  portion  of  which  cold  water  circulates  while  the  upper  part 
is  heated  by  a  current  of  steam.  If  the  solution  is  saturated  for  the 
lower  temperature,  then  as  the  solute  diffuses  from  the  hotter  portions, 
crystals  form  and  grow  in  the  cold  liquid,  and  this  may  be  well  observed 
in  a  couple  of  hours  with  sodium  chloride,  potassium  iodide,  copper 
sulphate,  and  other  salts.  No  quantitative  measurements  were  made, 
but  it  is  doubtful  whether  Van't  Hoff's  explanation  is  suflBcient,  and 
the  author  suggests  that  the  hot  and  cold  water  may  also  partially  act 
as  different  physical  liquids.  L.  M.  J. 

Non-electrolytic  Dissociation  of  Water  in  Aqueous  BthyUc 
Alcohol.  By  Kobert  Luther  {Zeit.  physikal.  CJiem.,  1898,  26, 
317 — 320). — The  dissociation  constants  of  water  in  two  solvents  are 
given  by  the  equations  ^^(H20)/  =  (H^)20,  and  jr;,(H20)/  =  (H^)20^, 
where  the  symbols  represent  the  active  masses  of  the  constituents  in 
solvents  A  and  B.  The  ratios  of  the  active  masses  of  the  gases  are 
given  by  their  solubilities  in  the  two  solvents,  and  that  of  the  active 
masses  of  water  by  its  partial  vapour  pressure  in  the  two  liquids,  and 
hence  the  ratio  JCJKg  can  be  obtained.  The  author  calculates 
this  ratio  for  various  mixtures  of  ethylic  alcohol  and  water,  and  finds 
that  it  at  first  decreases  until  the  percentage  of  alcohol  reaches  about 
25  per  cent.,  when  it  increases  very  rapidly.  The  concentration  of 
hydrogen  and  oxygen  in  water  vapour  at  20°  is  calculated  as  10  x  10~27 
and  5  X  10"^^  molecules  per  litre  respectively.  L.  M.  J. 

Solubility  of  Iodine  in  Mixed  Solvents.  By  Ludwik  Bbuner 
{Zeit.  physikal.  Chem.,  1898,  26,  145— 151).— The  solubility  of  various 
compounds  in  water  is  lowered  by  the  addition  of  alcohol,  and  the 
hypothesis   is  largely  accepted  that  the   alcohol   abstracts  some  of 
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the  water  with  the  formation  of  hydrates.  Bodlander  found  this 
hypothesis  was  not  supported  by  facts,  and  that  when  the  solid  was 
insoluble  in  one  of  the  solvents  the  expression  W  ^S  =  constant 
represents  the  solubility,  where  w  =  percentage  of  water,  and  s  that  of 
the  salt.  The  author  has  therefore  investigated  the  less  complicated 
case  of  the  solubility  of  iodine  in  mixtures  of  solvents,  the  values 
obtained  being  compared  with  those  calculated  by  the  mixture  rule. 
Mixtures  of  benzene,  carbon  bisulphide,  chloroform,  carbon  tetra- 
chloride, ethylic  alcohol,  and  normal  propylic  alcohol  were  investigated, 
and  diagrams  are  given  showing  the  results  obtained.  With  the  sole 
exception  of  the  mixture  of  90  per  cent,  benzene  with  10  per  cent, 
chloroform,  the  values  are  lower  than  those  calculated,  and  the 
greatest  differences  are  obtained  in  the  case  of  alcoholic  mixtures. 
The  previously  observed  case  of  aqueous  alcohol  is  therefore  probably 
but  an  example  of  a  general  law.  If  a  dilute  solution  of  potassium 
iodide  be  regarded  as  a  mixture  of  a  concentrated  solution  with  water, 
it  follows  that  the  solubility  of  iodine  in  this  solvent  should  increase 
more  rapidly  than  the  percentage  of  potassium  iodide  and  this  is  found 
to  be  the  case,  the  ratio  I/KI  being  a  function  of  the  potassium  iodide 
concentration.  L.  M.  J. 

Proof  of  the  Theory  of  the  Solubility  of  Salts  consisting  of 
Three  Ions.  By  Arthur  A.  Noyes  and  E.  Harold  Woodworth 
{Zeit.  physikcd.  Chem.,  1898,  26,  152 — 158). — In  the  case  of  salts  con- 
sisting of  two  ions,  the  influence  of  an  admixed  salt  with  one  similar 
ion  on  the  solubility  has  been  proved  to  be  in  accord  with  the  theory 
k^x  k2  =  constant,  where  A;^  and  k2  are  the  concentrations  of  the  two 
ions.  In  the  case  of  salts  of  three  ions,  a  complete  proof  of  the  ex- 
pression ki>i  k.2  =  constant  has  not  been  obtained,  and  the  author  there- 
fore attempted  to  verify  this  equation  by  the  determination  of  the 
solubility  of  lead  iodide  in  water  and  in  very  dilute  solutions  of 
potassium  iodide  and  of  lead  nitrate.  Owing  to  the  extreme  dilution, 
the  salts  are  almost  completely  dissociated,  so  that  dissociation  changes 
do  not  occur  to  complicate  the  results.  The  solubility  determinations 
were  done  by  the  conductivity  method,  which  has  the  advantage  of 
giving  directly  the  number  of  ions.  If  m^,  a^  are  the  solubility  and 
dissociation  of  lead  iodide  in  water  and  m^a^,  m^a^  the  corresponding 
values  for  the  lead  iodide  and  potassium  iodide  in  the  mixed  solution, 
then  Wj^j  (m^a^  +  m^cc^Y  =  "m^a^^  and  as  m^a^  and  mQa^  are  known, 
the  values  for  m-^a-^  are  obtained  by  approximations.  For  the  lead 
nitrate  solutions  the  expression  (m-^a^-\- m^o,^  m^a-^  =  m(^a^  holds, 
and  the  values  for  m^a^  in  this  case  may  be  similarly  obtained.  The 
calculated  values  agree  very  closely  with  the  determinations,  so  that 
for  lead  iodide  the  solubility  law  stated  is  valid.  L.  M.  J. 

The  Hydrolysis  of  the  Ethereal  Salts  of  Dibasic  Acids.  By 
Osc.  Knoblauch  {Zeit.  physikal.  Chem.,  1898,  26,  96— 108).— The 
hydrolysis  of  the  ethereal  salts  of  a  dibasic  acid  must  not  be  regarded 
as  a  reaction  of  the  second  order,  but  as  taking  place  in  two  stages, 
(1)  the  hydrolysis  to  the  acid  ethereal  salt,  (2)  the  further  hvdrolvsis 
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of  this  to  the  acid,  and  the  composition  at  any  time  will,  therefore,  be 
a  function  of  two  velocity  constants,  not  of  one  only.  The  theoretical 
investigation  of  this  subject  has  been  worked  out  by  Ostwald  (Lehrbuch 
der  AUg.  CJievi.,  2,  part  ii,  277),  and  in  order  to  verify  the  equations 
there  obtained  the  author  has  investigated  the  hydrolysis  of  ethylic 
succinate  by  sodium  hydroxide.  If  C^^,  G^,  C^,  and  C^  represent  the  con- 
centration of  alkali,  ethereal  salt,  acid  salt,  and  sodium  succinate  re- 
spectively, then  dCildl=  -  Ajj.jCiCj-Ai.oCjC-,  and  as  in  the  initial 
stages  C^,  and  the  final  stages  C.,  is  negligeable,  it  follows  that  obser- 
vations at  the  commencement  ana  end  of  the  hydrolysis  give  the  values 
for  k^.^  and  yfcj.g  respectively.  The  values  so  obtained  are  almost  con- 
stant, and  from  them  the  compK>sition  at  intermediate  stages  is  calcu- 
lated and  found  to  agree  well  with  the  observations,  so  that  Ostwald's 
equations  for  the  two-stage  hydrolysis  may  be  regarded  as  experi- 
mentally verified.  L.  M.  J. 

Equilibrium  in  the  System — Water,  Benzoic  Acid,  and 
Ethylenic  Cyanide.  ByFaANs  A.  H.  Svaihkikemxkehs  (Zeit.  pfii/sifud. 
Chem.,  1898,  28,  237— 254).— The  above  system  differs  from  others 
previously  examined  in  the  fact  that  of  the  three  pairs  of  liquids, 
only  one,  benzoic  acid  and  ethylenic  cyanide,  forms  a  homogeneous 
mixture,  whilst  the  other  two  pairs  form  two  liquid  layers  only 
within  definite  temperature  limits,  namely,  18*5 — 56-5°  for  water  and 
ethylenic  cyanide,  and  95 — 1155°  for  water  and  benzoic  acid.  The 
equilibrium  curve  for  the  last  pair  has  been  determined  by  Alex6efF, 
and  may  be  divided  into  three  parts:  (1)  liquid  1  +  solid  acid; 
(2)  liquid  1  +  liquid  2 ;  (3)  liquid  2  -y-  solid  acid ;  the  critical  tem- 
perature for  the  two  liquid  phases  is  115'5°.  The  equilibrium  curve 
for  water  and  cyanide  was  previously  determined  by  the  author 
(Abstr,,  1897,  ii,  483),  and  the  remaining  curve  for  benzoic  acid  and  the 
cyanide  was  therefore  determined,  and  the  composition  of  the  liquid 
in  equilibrium  with  each  solid  phase  is  given.  In  the  case  of  the 
equilibrium  of  the  three  compounds,  the  cryohydric  point  for  ice- 
cyanide-acid  liquid  is  a  little  below  - 1*2°,  and  here  three 
equilibrium  curves  meet,  of  which  two  are  ice  curves,  the  third  being 
that  of  cyanide-acid-liquid,  and  the  composition  of  the  liquid  phase  at 
different  temperatures  is  determined.  On  this  curve  the  quintuple 
point  for  cyanide-acid-liquid  1  and  liquid  2  occurs  at  11 — 12°,  and  the 
composition  of  the  two  liquid  phases  was  determined.  Representing 
the  more  aqueous  phase  by  liq.  1,  increase  of  temperature  causes  the 
change  liq.  ^  +  cyanide  -f-  acid  -»liq.2,  and  at  the  quintuple  point  four 
curves  meet,  of  which  one,  namely,  that  for  acid  +  liq.j  +  liq.j  is  in- 
teresting inasmuch  as  the  equilibrium  occurs  from  11  "5°  to  51°  and 
again  from  87°  to  96°,  but  not  in  the  interval  51 — 87°,  as  at  the  lower 
of  these  two  temperatures  the  composition  of  the  two  liquid  phases 
becomes  identical.  From  the  equilibrium  curves  with  a  solid  benzoic 
acid  phase,  it  is  seen  that  the  solubility  in  certain  mixtures  of  cyanide 
and  water  is  greater  than  in  either  constituent.  The  other  equilibrium 
curves  are  traced,  and  the  necessary  diagrams  are  given  in  the  paper. 

L.  M.  J. 
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Velocity  of  Crystallisation.  By  Gustav  Tammann  {Zeit.  physikal. 
Chem.,  1898,  26,  307 — 316). — The  author  describes  the  differences  in 
the  structure  and  habit  of  the  crystals  produced  with  various  degrees 
of  undercooling,  and  hence  various  velocities  of  crystallisation.  At 
first  clear  crystals  form  irregularly,  then  at  those  temperatures  where 
the  velocity  increases  with  the  undercooling,  the  crystals  form  parallel 
to  the  long  axis  of  the  tube  and  enclose  noticeable  liquid  spaces,  but 
when  the  velocity  of  crystallisation  is  constant  the  crystallisation  is 
complete,  and  only  air  spaces  occur  due  to  contraction.  The  effect  of 
pressure  is  to  diminish  the  crystallisation  velocity,  the  constant  for 
benzophenone  being  decreased  in  the  ratio  1 :  0"96  by  a  pressure  of 
300  atmospheres.  The  author  calculates  the  temperature  at  which 
the  heat  evolved  by  crystallisation  is  sufficient  to  raise  the  whole  mass 
to  the  melting  point  by  the  ^equation  T=  T^^  -  rjcm  where  r^  is  the 
latent  heat  of  crystallisation,  Cm  the  mean  specific  heat  of  the  liquid 
between  T  and  T^^,  and  Tq  the  melting  point.  Thus,  calculated  for 
betol,  1  =  45°,  and  this  should  be  the  temperature  at  which  the  crystal- 
lisation velocity  begins  to  decrease ;  the  temperature  experimentally 
found  was  58°,  and  this  higher  value  is  explained  by  the  fact  that  the 
change  is  not  actually  adiabatic.  The  composition  of  the  limiting 
layer  can  be  calculated  by  the  expression  x  =  CmtlrQ  where  t  is  the 
undercooling  and  x  the  percentage  of  crystals,  the  assumption  being 
made  that  the  whole  of  the  limiting  layer  is  brought  to  the  melting 
point.  The  variation  of  the  velocity  of  crystallisation  is  explained  by 
an  assumed  influence  of  the  crystals  on  the  liquid,  this  influence  in- 
creasing with  undercooling  until  a  constant  value  is  reached.  The 
author  finally  replies  to  some  objections  raised  by  Kiister  (this 
vol.,  ii,  330)  against  the  assumption  that  the  melting  point  temperature 
always  prevails  in  the  limiting  layer  of  crystallisation.         L.  M.  J. 
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Simple  Method  for  the  Preparation  of  Diazoimide.  By 
Maximiliano  Dennstedt  and  Wilhelm  Gohlich  {Chem.  Zeit.,  1897, 
21,  876 — 877). — When  a  dilute  solution  of  diazoimide  is  oxidised,  in 
an  atmosphere  of  carbonic  anhydride,  with  potassium  permanganate 
and  sulphuric  acid,  the  only  gaseous  product  is  nitrogen. 

The  best  method  of  obtaining  diazoimide  from  hydrazine  is  to  treat 
the  sulphate,  ^2114,112804,  with  nitrous  acid.  A  much  better  yield, 
namely,  0-2  gram  from  5  grams  of  the  sulphate,  is  obtained  by  this 
method  than  by  that  recommended  by  Curtius  (Abstr.,  1893,  ii,  372). 
Potassium  nitrite  (3-3  grams)  is  dissolved  in  water  (about  200  c.c), 
and  sufficient  sulphuric  acid  is  added  to  neutralise  the  free  alkali 
present  and  also  to  liberate  the  nitrous  acid  ;  this  solution,  which  is 
well  cooled,  is  added  to  a  well-cooled  aqueous  solution  of  hydrazine 
sulphate  (5  grams),  and  after  the  evolution  of  gas  has  ceased  the 
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mixture  is  distilled,  when  a  dilute  solution  of  diazoimide  passes  over. 
The  gases  evolved  consist  of  oxygen,  nitrogen,  and  nitrous  oxide. 

J.  J.  S. 

Salts  of  Hydrogen  Nitride.  By  Tx)ui3  M.  Dennis  and  C.  H. 
Benedict  {Zeit.  anoi'g.  G/iem.,  1898,  17,  18 — 26). — Lithium  nitride, 
LiNg  +  HgO,  prepared  by  neutralising  a  solution  of  lithium  hydroxide 
with  hydrogen  nitride  and  allowing  the  solution  to  evaporate  in  the 
air,  crystallises  in  colourless,  lustrous  needles,  is  hygroscopic,  and  very 
easily  soluble  in  water  or  alcohol.  When  gently  heated,  it  loses  its 
water  of  crystallisation,  and  on  further  heating  is  decomposed. 

Sodium  nitride,  NaN3,  prepared  in  the  same  way  as  the  lithium  salt, 
separates  in  clear,  colourless  crystals.  The  freshly  prepared  aqueous 
solution  is  neutral,  but  becomes  alkaline  after  some  time.  It  is  not 
easily  decomposed  by  heat,  and  can  be  maintained  molten  for  several 
hours  without  undergoing  decomposition. 

Potassium  nitride,  KNg. — The  freshly  prepared  solution  rapidly 
becomes  alkaline  ;  the  crystalline  salt  is  obtained  by  allowing  the 
solution  to  evaporate  by  exposure  to  air,  and  adding  a  few  drops  of 
hydrogen  nitride  from  time  to  time  so  as  to  maintain  a  slightly  acid  re- 
action. It  melts  when  heated,  is  decomposed  only  at  a  high  temperature, 
and  is  sparingly  soluble  in  alcohol,  so  that  it  can  be  precipitated  from 
the  aqueous  solution  by  the  addition  of  alcohol. 

Rubidium  nitride,  RbN^,  crystallises  in  slender  needles,  is  extremely 
soluble  in  water,  from  which  solvent  it  is  precipitated  by  the  addition 
of  alcohol,  melts  when  gently  heated  and  decomposes  at  a  higher 
temperature  with  an  explosion  and  evolution  of  light. 

Ccesium  nitride,  CsNg,  obtained  by  allowing  the  solution  to  evaporate 
over  sulphuric  acid,  crystallises  in  colourless  needles,  is  extremely 
soluble  in  water,  insoluble  in  alcohol,  and  decomposes  only  when  heated 
to  a  high  temperature. 

All  the  alkaline  nitrides  are  stable  on  exposure  to  air  except  the 
lithium  salt,  which  gradually  decomposes.  None  of  the  salts  are 
explosive,  and  the  tendency  to  decompose  by  heat  decreases  with 
increase  of  the  atomic  weight  of  the  base.  They  resemble  the  chlorides 
of  the  alkalis  in  their  solubility  in  water,  and  the  solubility  increases 
with  the  atomic  weight  of  the  base  ;  the  solubility  in  alcohol  varies  in 
the  reverse  direction  to  that  in  water. 

Calcium  nitride,  CaNg,  prepared  by  dissolving  calcium  oxide  in  a 
dilute  solution  of  hydrogen  nitride  and  then  evaporating  over  sulphuric 
acid,  crystallises  in  white  aggregates,  decomposes  when  heated  in 
solution  on  the  water  bath,  and  when  heated  alone  explodes  somewhat 
violently.  Strontium  nitride,  SrNg,  resembles  the  calcium  salt. 
Barium  nitride,  BaNg  +  HgO,  forms  lustrous  crystals,  and  decomposes 
with  a  loud  explosion  when  heated.  The  nitrides  of  the  alkaline  earths 
are  all  soluble  in  water,  the  solubility  decreasing  with  increase  in  the 
atomic  weight  of  the  base.  When  exposed  to  the  air  they  become 
alkaline,  and  in  aqueous  solution  gradually  evolve  hydrogen  nitride. 
The  crystallographic  examination  of  the  salts  shows  that  the  lithium 
i^nd  sodium  salts  crystallise  in  the  hexagonal  system,  the  potassium. 
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rubidium,  and  caesium  salts  in  the  tetragonal  system,  the  calcium  and 
strontium  salts  in  the  orthorhombic,  and  the  barium  salt  in  the 
triclinic  system.  E.  C.  E,. 

Catalytic  Influence  of  various  Gases  and  Vapours  on  the 
Oxidation  of  Phosphorus.  By  M.  Centnerszwer  {Zeit.  physikal. 
Chem.,  1898,  26,  1 — 46). — The  luminosity  and  oxidation  of  phosphorus 
in  air  or  oxygen  only  occurs  when  the  pressure  is  reduced  to  a  quantity 
which  is  a  function  of  the  temperature,  and  is  also  affected  by  the 
presence  of  other  gases.  According  to  Joubert's  results,  the 
luminosity  pressure  of  oxygen  is  a  linear  function  of  the  temperature, 
two  sets  of  experiments  having  given  the  results.  (1)  P  =  270  +  19"57f, 
(2)  /*=  320  +  23-1 9«,  whilst,  further,  the  partial  pressure  of  oxygen  is  a 
linear  function  of  the  percentage  volume  concentration  of  the  admixed 
gas,  being  given  by  the  equation  px  =Po  -  Ax  ;  all  gases  hence  reduce 
the  necessary  oxygen  pressure,  but  to  different  extents,  the  magnitude 
of  the  constant  A  differing  for  the  various  gases.  The  author  has 
further  studied  this  effect,  employing  a  large  number  of  gases  and 
vapours  at  various, concentrations,  and  a  full  description  of  the  experi- 
mental methods  is  given.  An  intermittent  luminosity  was  obsei^ved 
when  the  pressure  is  a  few  centimetres  above  that  necessary  for  con- 
tinuous luminosity,  but  this  phenomenon  was  not  further  investigated. 
The  author  finds  that  the  simple  formula  of  Joubert  does  not  hold 
except  for  small  concenti'ations,  and  a  quadratic  expression  Px=Po~ 
Ax  +  Bx^  is  necessary,  and  the  constants  A  and  B  are  given  for  all  the 
compounds  examined.  The  agreement  between  the  observed  values 
and  those  calculated  by  this  formula  is,  however,  far  from  satisfactory, 
and  the  author  considers  a  logarithmic  expression  would  give  better 
results.  The  value  of  the  constant  A  appears  to  increase  with  the 
number  of  carbon  atoms  and  also  with  double  linking.  Substituents 
appear  to  produce  little  effect,  except  iodine,  which  causes  an  enormous 
increase  in  the  constant.  The  presence  of  small  quantities  of  ozone 
increases  the  luminosity  pressure  of  the  oxygen,  and  the  author  con- 
siders this  to  be  the  probable  cause  of  the  higher  values  for  the  pres- 
sure which  were  obtained  by  Ewan  (Abstr.,  1895,  ii,  213)  and  Joubert. 
The  discussion  of  the  nature  of  the  process  is  postponed. 

L.  M.  J. 

Perborates  and  their  Constitution.  By  Simeon  M.  Tanatar 
{Zeit.  physikal.  Chem.,  1898,  26,  132 — 134). — The  salts  of  persulphuric 
and  analogous  acids  are  by  some  chemists  regarded  as  compounds  of 
metallic  peroxides  with  peroxides  of  negative  elements  and  not 
analogous  to  ordinary  salts.  The  heat  of  decomposition  by  sulphuric 
acid  was  determined  in  the  case  of  sodium  perborate  and  ammonium 
perborate,  the  values  obtained  being  respectively  +  2'614  Cal.  and 
-I-  3'475  Cal.,  which  indicate  a  constitution  similar  to  other  salts  and 
not  a  combination  of  peroxides  for  which  much  higher  values  should 
be  obtained.  These  salts,  which  possess  powerful  oxidising  properties, 
may  be  produced  by  the  electrolysis  of  the  orthoborate  or  by  its  oxida- 
tion by  means  of  hydrogen  peroxide,  L.  M.  J. 
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The  Hydrate  formed  by  Potassium  Carbonate,  and  its  Dis- 
sociation. By  Henri  Lescceur  {Btdl.  Soc.  Chim.,  1897,  [iii],  17, 
18 — 23). — Measurements  of  the  vapour  pressures  at  20°  and  100°  of 
systems  containing  potassium  carbonate  and  water  in  various  propor- 
tions, indicate  the  existence  of  a  hydrate  of  the  formula  K2CO3  +  2H2O. 
Its  dissociation  pressure  is  less  than  1*5  mm.  at  20°  and  is  100  mm.  at 
100°  i  no  other  hydrate  appears  to  exist.  Experiments  made  on  the 
dehydration  of  alcohol  by  potassium  carbonate  show  that  this  hydrate 
is  the  first  compound  to  be  formed,  the  remainder  of  the  water  present 
uniting  with  the  alcohol  in  the  proportions  corresponding  with  the 
hydrate  iCjHgCHjO,  whilst  any  excess  dissolves  the  hydrated  potas- 
sium carbonate  and  forms  a  solution  in  which  the  alcohol  is  insoluble. 
The  discordant  results  which  the  author  and  other  observers  have  pre- 
viously obtained  in  researches  on  the  hydrate  of  potassium  carbonate 
are  attributed  to  neglect  of  the  influence  of  carbonic  anhydride.  Old 
specimens  of  the  salt  which  have  been  exposed  to  the  air  may  contain 
50  per  cent,  of  the  hydrogen  potassium  carbonate.  N.  L. 

Silver  Plumbite.  By  Friedrich  Bullniieiher  {Ber.,  1898,  31, 
1287 — 1289). — A  compound,  Pb(OAg)j,  has  been  obtained  by  adding 
excess  of  a  solution  of  lead  nitrate  in  aqueous  potash  to  a  solution  of 
silver  nitrate  in  aqueous  potash,  with  just  so  much  ammonia  that  no 
precipitate  forms  at  once  when  this  solution  is  mixed  with  the  lead 
solution,  about  2  grams  of  lead  nitrate  being  added  for  every  gram  of 
silver  nitrate.  The  mixture  is  warmed  gently  in  the  water  bath, 
when  a  crust  of  small  needles  with  the  above  composition  is  deposited. 
Silver  plumbite  is  brown,  and  has  a  black  streak  ;  it  is  stable  to- 
wards dilute  acids  and  alkalis,  but  is  decomposed  by  strong  acids. 

C.  F.  B. 

Double  Thiosulphates  of  Copper  and  Sodium.  By  Chandra- 
BHUSiiAN  Bhaduri  and  Iygtibhushan  Bhaduri  {Zeit.  anorg.  C/iem.,  1898, 
17,  1 — 17). — When  solutions  of  sodium  thiosulphate  and  copper 
sulphate  are  mixed  and  allowed  to  remain  for  some  time,  coloured 
salts  are  obtained.  The  colour  of  these  salts  depends  on  the  ratio  of 
the  sodium  thiosulphate  to  the  copper  sulphate,  the  concentration  of 
the  solutions,  and  the  presence  of  alcohol. 

A  yellow  salt  is  obtained  by  mixing  saturated  solutions  of  copper 
sulphate  (1  mol.)  and  sodium  thiosulphate  (2  mols.)  at  20°  to  34°, 
which  the  authors  consider  to  be  a  double  thiosulphate  of  the  formula 
7Cu2S203,5Na2S203 -f- I6H2O. 

A  salt  which  has  approximately  the  composition  iCugSgOa.SNagSgOa  + 
9H2O,  but  which  varies  slightly  according  to  the  temperature  at  which  it 
is  prepared,  is  obtained  by  mixing  saturated  solutions  of  copper  sulphate 
and  sodium  thiosulphate  previously  heated  to  50 — 60°. 

The  above  yellow  salt  is  also  obtained  by  mixing  solutions  of  copper 
acetate  and  sodium  thiosulphate  in  almost  any  proportion.  The  reddish 
precipitate  of  cuprous  hydroxide,  which  is  obtained  by  the  action  of 
sodium  hydroxide  on  the  yellow  salt,  is  partially  converted  into  copper 
sulphide  when  the  mixture  is  heated  to  boiling;  this  is  due  to  the  reaction 
between  the  cuprous  oxide  and  sodium  thiosulphate.    The  authors  find 
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that  cuprous  oxide  dissolves  in  sodium  thiosulphate  when  gently 
warmed  according  to  the  equation  CugO  +  HgO  +  NagSgOg  =  2NaOH  + 
CugSgOg.  The  copper  thiosulphate  is  held  in  solution  by  an  excess  of 
sodium  thiosulphate.  Under  ordinary  conditions,  this  solution  is  very 
unstable,  and  quickly  deposits  copper  sulphide. 

A  white  salt,  90u2S203,5Na2S203,8NaCl  + I2H2O,  is  obtained  by 
adding  a  concentrated  solution  of  sodium  thiosulphate  to  a  solution  of 
copper  chloride.  It  is  also  obtained  in  an  impure  state  by  dissolving 
the  yellow  salt  in  dilute  hydrochloric  acid,  and  precipitating  with 
concentrated  acid. 

The  salt,  Cu2S203,Na2S203  +  2IH2O,  is  obtained  as  a  yellowish-white 
precipitate  by  mixing  a  concentrated  solution  of  copper  sulphate  or 
acetate  (1  mol.)  with  a  solution  of  sodium  thiosulphate  (2  mols.),  and 
after  allowing  the  mixture  to  remain  for  some  time  adding  a  large 
excess  of  acetic  acid ;  it  is  very  stable  when  dry,  even  if  exposed  to 
the  air.  E.  0.  K. 

Action  of  an  Alkaline  Solution  of  Stannous  Chloride  on 
Lead  Salts.  By  Ludwig  Vanino  and  F.  Treubert  {Ber.,  1898,  31, 
1118 — 1119). — When  a  solution  of  lead  nitrate  is  treated  with 
stannous  chloride  and  a  large  excess  of  10  per  cent,  aqueous  soda,  the 
precipitate,  after  it  has  been  freed  from  tin  by  washing  with  cold 
5  per  cent,  sulphuric  acid,  consists  of  metallic  lead.  C.  F.  B. 

Double  Iodide  of  Lead  and  Potassium.  By  Frederick  C. 
Huxley  Brooks  {Chem.  Neius,  1898,  77,  191). — When  a  solution  of 
lead  nitrate,  containing  1  gram  in  10  c.c,  is  treated  with  a  saturated 
solution  of  potassium  iodide  until  the  precipitate  is  just  dissolved, 
and  the  mixture  left  standing  for  a  few  minutes,  a  copious,  crystalline 
precipitate  forms  having  the  composition  Pbl2,2KI.  When  washed 
with  absolute  alcohol  and  dried  between  filter  papers,  it  forms  silky, 
acicular,  almost  white  crystals,  slightly  soluble  in  boiling  chloroform, 
readily  soluble  in  strong  potassium  iodide,  insoluble  in  alcohol ;  when 
heated  gently,  it  becomes  yellow,  but  resumes  its  original  shade  on 
cooling ;  if  strongly  heated,  partial  decomposition  ensues  with  the 
evolution  of  iodine.  The  most  characteristic  reaction  is  its  decomposi- 
tion into  lead  iodide  and  potassium  iodide  by  the  action  of  water,  this 
is  so  sensitive  that  the  moisture  of  the  air  is  sufficient  to  effect  it  in  a 
few  minutes,  as  indicated  by  the  appearance  of  a  yellow  coloration. 

D.  A.  L. 

Atomic  Weights  of  Praseodymium  and  Neodymium.  By 
Harry  C.  Jones  {Amer.  Chem.  J.,  1898,  20,  345 — 358.  Compare 
Brauner,  Proc,  1898,  70). — The  atomic  weight  of  praseodymium  was 
determined  by  converting  the  peroxide  into  the  sesquioxide  by 
reduction  in  an  atmosphere  of  hydrogen,  and  then  synthesising  the 
sulphate  from  the  latter  oxide.  Attempts  were  made  to  convert  the 
peroxide  directly  into  the  sulphate,  and  to  estimate  the  sulphuric  acid 
in  this  salt  by  precipitation  with  barium  chloride,  but  as  the  precipitate 
always  contains  praseodymium,  the  method  had  to  be  abandoned 
(compare  Marignac,  Ann.Chim.rhys.,\\n'\,  1849, 27,  231 ;  1853, 38, 151). 
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A  similar  method  was  used  in  the  case  of  neodymium,  but  as  the  oxide 
is  a  sesquioxide,  reduction  in  a  current  of  hydrogen  was  unnecessary. 
The  oxides  used  were  prepared  from  the  double  nitrate  of  praseo- 
dymium or  neodymium  and  ammonium  (purified  by  fractional  crys- 
tallisation from  concentrated  nitric  acid)  by  conversion  into  the 
oxalate,  and  subsequent  heating. 

As  a  mean  of  twelve  determinations  in  each  case,  the  value  for 
praseodymium  is  14046  where  0=  16;  or  139'41  where  0=  1588;  and 
for  neodymium  14355  where  0=16  or  14247  where  0=1588  ;  the 
difference  between  the  highest  and  lowest  determination  in  each 
case  being  0*16. 

The  author  compares  his  results  with  those  obtained  by  von  Welsbach 
(Abstr.,  1885, 1113),  and  is  at  a  loss  to  explain  that  the  values  appear 
to  be  reversed. 

Von  Welsbach.  Jones. 

Pr 143-6         140-45. 

Nd 140-8         143-6. 

A.  W.  C. 

NoTB. — This  is  practically  the  same  result  as  arrived  at  by  Brauner 
(foe.  cit.)f  who  obtained  for  praseodymium  the  value  140*95,  and  for 
neodymium  14363.  A.  W.  C. 

Cobalt  Nitrite  and  Cobalt  Nitrocyanide  Compounds.  By 
Aktuuk  Rosenheim  and  Ivan  Koppel  {Zeit.  anorg.  C/ietn.,  1898,  17, 
35 — 72). — Compounds  of  the  constitution  3R20,Co203,6N203  are  ob- 
tained by  treating  a  mixture  of  the  theoretical  quantities  of  cobalt 
carbonate  and  the  carbonate,  oxide,  hydroxide,  or  nitrite  of  the  other 
metal,  in  aqueous  solution,  with  a  current  of  nitrous  anhydride,  pre- 
pared from  arsenic  trioxide  and  nitric  acid,  until  the  cobalt  carbonate 
is  completely  dissolved.  The  potassium  salt,  3K20,Co20c,,6N203,  and 
the  rubidium  and  caesium  salts  are  pure,  deep  yellow.  The  potassium 
salt,  when  boiled  with  water,  dissolves  with  evolution  of  nitric  acid, 
and  the  solution,  on  evaporation,  yields  a  mixture  of  red  and  yellowish- 
brown  crystals,  which  cannot  be  separated.  The  sodium  salt,  with 
icHjO,  prepared  as  described  above,  is  precipitated  from  its  aqueous 
solution  by  the  addition  of  alcohol,  as  a  microci'ystalline,  pure  yellow 
powder,  and  does  not  contain  water  of  crystallisation.  Kahlbaum's 
"  Natriumkobaltidnitrit "  consists  of  this  salt  crystallising  with 
5JH2O.  Both  salts  dissolve  easily  in  water  to  a  deep,  yellowish-brown 
solution,  which  decomposes  when  heated.  When  the  aqueous  solution 
is  treated  with  a  potassium  salt,  a  characteristic,  yellow  precipitate  of 
the  corresponding  potassium  salt  is  at  once  formed ;  similar  precipitates 
are  obtained  with  ammonium,  barium,  and  lead  salts,  but  with  silver 
nitrate  the  characteristic  precipitate  of  silver  nitrite  is  obtained.  The 
ammonium  salt,  with  l^il^O,  crystallises  in  bright  yellow  rosettes,  is 
slightly  soluble  in  water,  decomposes  when  the  solution  is  warmed, 
and  is  very  stable  when  dry.  The  barium  salt,  with  I4H2O,  is  ob- 
tained by  treating  a  mixture  of  cobalt  carbonate  and  barium  nitrite 
with  nitrous  acid ;  a  deep  brownish-red  solution  is  obtained,  which  is 
filtered  before  all  the  cobalt  carbonate  is  dissolved,  and  the  filtrate  is 
again   treated  with  nitrous  acid ;    it  is  a  yellow,  crystalline  powder 
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consisting  of  microscopic  six-sided  tablets,  is  insoluble  in  water,  is  not 
so  stable  as  the  alkali  salts,  and  is  completely  decomposed  after 
remaining  a  few  days.  The  lead  salt,  with  I2H2O,  obtained  as  a 
bright  yellow  powder  by  adding  lead  acetate  to  a  solution  of  the 
sodium  salt,  and  as  a  bright  red,  crystalline  powder  by  treating  a 
mixture  of  cobalt  carbonate  and  lead  oxide  with  nitrous  acid,  is  very 
stable  when  dry,  is  insoluble  in  water,  and,  when  treated  with  hydrogen 
sulphide,  is  completely  decomposed. 

Salt  of  the  constitution  2R20,Co203,4N'203. — The  sodium  salt  is 
obtained  by  allowing  the  brown  mother  liquors  obtained  in  the  prepa- 
ration of  the  above  salt  to  evaporate  over  sulphuric  acid ;  a  reddish- 
brown,  crystalline  powder  is  obtained,  which  is  not,  however,  the  pure 
salt ;  when  dissolved  in  water,  it  is  not  precipitated  by  alcohol ;  with 
nitrous  acid,  it  yields  the  preceding  salt ;  with  potassium  chloride,  it 
does  not  give  a  precipitate,  and  when  the  mixture  is  allowed  to 
evaporate  over  sulphuric  acid,  the  corresponding  potassium  salt  is 
obtained  as  a  brown,  microcrystalline  powder.  The  barium  salt, 
2BaO,Co203,4!N'203  +  l^-H^2^'  ^^  obtained  by  allowing  the  deep  red 
solution  which  is  formed  in  the  preparation  of  the  preceding  barium 
salt  to  evaporate  over  sulphuric  acid  ;  it  crystallises  in  dark  red 
crystals  mixed  with  the  yellow  barium  salt,  barium  nitrite,  or  cobalt 
nitrate,  and  has  not  yet  been  obtained  in  a  pure  state.  The  strontium 
salt,  with  IIH2O,  is  obtained  by  treating  a  mixture  of  cobalt  carbonate 
(1  mol.)  and  strontium  carbonate  (1  mol.)  with  nitrous  acid  until  a 
clear  solution  is  obtained ;  when  this  solution  is  allowed  to  evaporate 
over  sulphuric  acid,  it  separates  in  small,  red  crystals. 

Salt  of  the  composition  2RO,Co203,3N203  +  tcHgO. — The  zinc  salt,  with 
llHgO,  obtained  by  treating  a  mixture  of  cobalt  carbonate  and  zinc 
oxide  with  nitrous  acid,  crystallises  in  deep  red,  almost  black,  mono- 
clinic  pyramids.  When  dissolved  in  dilute  acetic  acid  and  treated 
with  potassium  chloride,  it  yields  a  precipitate  of  the  salt 
3K20,Co203,6N203,  and,  with  ammonium  salts,  the  corresponding 
ammonium  salt.  When  treated  with  silver  nitrate  in  concentrated 
solution,  it  yields  the  salt  2Ag20,Co203,3N203  +  SHgO,  which  is  sparingly 
soluble  in  water,  and,  when  boiled  with  water,  decomposes,  with  the 
formation  of  silver  nitrite.  The  cobalt  salt,  2CoO,Co203,3N203-f- 
Co(N03)2-l-  I4H2O,  obtained  by  treating  cobalt  carbonate  suspended  in 
water  with  nitrous  acid,  and  allowing  the  brown  solution  to  evaporate 
at  the  ordinary  temperature,  forms  small,  black  crystals,  and,  when 
treated  with  silver  nitrate,  yields  the  preceding  silver  salt. 

The  authors  were  unable  to  obtain  a  cobaltmonammine  nitrite  by 
the  reduction  of  the  above  salts ;  but  they  obtained  diammine  nitrites 
or  triammine  nitrites. 

When  potassium  cobalt  hexanitrite  is  warmed  with  potassium 
cyanide  solution,  it  is  converted  into  potassium  cobalt  cyanide,  with 
evolution  of  gas. 

The  sodium  cobalt  nitrocyanide,  NagCo4(CN)jQ*  NO2  +  1  IHgO,  obtained 
by  adding  solid  sodium  cyanide  to  a  well-cooled  solution  of  the  red 
salt,  CoNa2(N02)4*OH,  crystallises  in  microscopic  needles,  explodes 
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when  heated,  and  gives  off  red,  nitrous  fumes  when  treated  with  acids. 
When  potassium  cyanide  is  employed  instead  of  sodium  cyanide,  a 
green  salt  is  obtained,  mixed  with  cobalt  potassium  cyanide  ;  this 
green  salt,  which  cannot  be  obtained  pure,  explodes  when  heated,  and 
is  similar  to  the  sodium  salt. 

Potassium  cobalt  nitrocyanide,  Yi^o^{G^\'  NO.^  +  SHgO,  obtained  by 
treating  an  ice-cold  solution  of  the  salt  K^Co(CN)g  with  nitrous  acid,  is 
precipitated  by  alcohol  as  a  deep  red  oil,  which  usually  solidifies  after 
a  time ;  it  is  stable  when  dry,  but  quickly  decomposes  in  solution,  and 
yields  red  precipitates  of  the  corresponding  salts  when  treated  with 
silver,  barium,  lead,  or  mercury  salts.     The  silver  salt, 

Ag,Co,(CN),o-N03  +  a;H.p, 
ia  a  bright  carmine  red,  amorphous  powder,  and  is  insoluble  in  water. 

E.  C.  R. 

Permolybdates.  By  Wilhelm  Muthmann  and  Wilhelm  Nagel 
{Zeit.  anorg.  Chem.,  1898,  17,  73—81). — The  authors  have  prepared  the 
permolybdates  as  described  by  Btirwald  {Chem.  Centr.,  1885,  424),  and 
Pdchard  (Abstr.,  1891,  988;  1892,  1160,  1283,  1383)  and  find  that 
these  compounds  have  a  different  composition  to  that  previously 
assigned  to  them. 

TThe  analysis  of  the  salts  is  carried  out  as  follows  :  the  molybdenum 
is  weighed  as  trioxide ;  in  the  case  of  ammonium  salts  this  is  obtained 
by  heating  the  salt  over  a  fiunsen  burner ;  in  the  case  of  the  other 
salts,  the  molybdenum  is  precipitated  as  sulphide,  and  this  is  then 
roasted.  The  oxygen  is  determined  by  titration  with  permanganate  in 
acid  solution,  the  permolybdic  acid  behaving  with  permanganate  in  the 
same  way  that  hydrogen  peroxide  does  ;  the  ammonia  is  distilled  and 
titrated,  and  the  potassium  weighed  either  as  chloride  or  sulphate. 

Ammonium  salts. — When  ordinary  ammonium  molybdate, 
(NHJpMo^O.,^  +  4H2O, 
is  dissolved  in  a  carefully  purified  20  per  cent,  solution  of  hydrogen 
peroxide,  an  orange-red  and  a  lemon-yellow  salt  are  formed.  The 
orange-red  salt,  3(NH^)20,7Mo04-H  I2H2O,  is  obtained  by  allowing  the 
saturated  hydrogen  peroxide  solution  to  crystallise  for  2  hours  over 
phosphoric  anhydride  ;  it  separates  in  beautiful,  monoclinic  crystals. 
The  lemon-Tjellow  salt,  ZQ^'il^^O,b'^oO^,2M.oO^  +  ^^f>,  crystallises 
when  the  mother  liquors  of  the  preceding  salt  are  concentrated  further. 

Potassium  pennolrjhdate,  K.p,2Mo03,Mo04-f-3H20,  is  obtained  by 
dissolving  potassium  trimolybdate,  KgMogOj^ -h  3H2O,  in  hydrogen 
peroxide  solution,  and  after  separating  a  small  quantity  of  amorphous 
precipitate,  allowing  the  solution  to  evaporate  over  phosphoric  anhy- 
dride, and  then  adding  small  crystals  of  the  ammonium  salt  in  order 
to  start  the  crystallisation ;  it  crystallises  in  minute,  lustrous,  bright 
yellow  crystals  belonging  to  the  monoclinic  system. 

The  assumption  that  hydrogen  peroxide  is  present  as  such  in  these 
salts  is  supported  by  their  behaviour  towards  potassium  permanganate, 
also  with  chromic  acid  in  sulphuric  acid  solution  they  give  the  blue 
coloration  of  perchromic  acid,  which  is,  however,  quickly  reduced ; 
with  a  very  dilute  solution  of    potassium   dichromate,  aniline,  and 
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oxalic  acid,  they  yield  the  reddish-violet  coloration  characteristic  of 
hydrogen  peroxide ;  and  they  are  extremely  sensitive  to  alkali,  a  few 
drops  of  potassium  hydroxide  or  ammonia  being  suflBcient  to  decolorise 
them  with  a  brisk  evolution  of  oxygen.  Against  the  assumption  of 
the  presence  of  hydrogen  peroxide  is  the  yellow  colour  of  the  salts  ; 
and  the  fact  that  the  finely  powdered  ammonium  salt,  after  remaining 
in  a  vacuum  over  phosphoric  anhydride  for  three  weeks,  contained  molyb- 
denum and  oxygen  in  the  same  ratio  as  when  freshly  prepared,  although 
the  ammonia  and  water  were  given  off. 

When  heated,  the  orange  ammonium  salt  decomposes  at  105°,  the 
yellow  salt  at  170°,  and  the  potassium  salt  at  180°  When  treated  with 
sodium  phosphate  in  dilute  nitric  acid  solution,  they  do  not  give  a 
precipitate ;  in  concentrated  solutions,  the  orange  ammonium  salt  also 
gives  no  precipitate,  but  the  yellow  salt  yields  a  precipitate  varying 
from  30 — 40  per  cent,  of  the  molybdic  acid,  according  to  the  con- 
centration. When  an  aqueous  solution  of  the  orange  ammonium  salt 
is  subjected  to  electrolysis,  oxygen  is  evolved  at  the  anode,  and  hydro- 
gen at  the  cathode,  whereby  reduction  and  decolorisation  take  place, 
and  finally  lower  oxides  of  molybdenvxm  are  deposited. 

The  above  results  are  similar  to  those  obtained  by  Piccini  (Abstr., 
1892,  784)  by  the  action  of  hydrogen  peroxide  on  fluoroxymolybdates 
whereby  fluoroxypermolybdates  are  formed.  E.  C.  R. 

Action  of  Hydrogen  Sulphide  on  Vanadates.  By  James 
Locke  {Amer.  Chem.  J.,  1898,  20,  373— 376).— When  sodium  ortho- 
vanadate  is  heated  to  500 — 700°  in  a  current  of  hydrogen  sulphide, 
the  latter  is  absorbed  vigorously  with  production  of  sodium  trithio- 
orthovanadate,  NagVOSg.  Sodium  pyrovanadate  reacts  in  a  similar 
manner,  giving  rise  to  sodium  pentathiopyrovanadate,  Na^VgOgSg,  which, 
in  the  crystalline  condition,  resembles  potassium  permanganate  in 
colour  and  lustre  ;  when  the  hot  salt  is  exposed  to  the  air,  it  catches 
fire,  gives  off  sulphurous  anhydride,  and  is  converted  into  sodium 
hypovanadate.  The  salt  is  very  hygroscopic,  and  dissolves  in  water,  to 
form  a  deep  reddish-purple  solution,  rapidly  changing  in  colour  as 
hydrogen  sulphide  is  given  off,  and  finally  becoming  colourless.  This 
colour  change  is  accompanied  by  a  remarkable  alteration  in  the  colour 
of  the  free  thiovanadic  acid,  which  separates  on  addition  of  hydrochloric 
acid.  From  the  freshly  prepared  solution,  the  precipitate  is  black,  and 
from  the  nearly  oxidised  solution  is  pale  orange.  These  acids  are, 
however,  so  unstable  as  to  render  their  isolation  in  a  pure  state  practi- 
cally impossible. 

In  conjunction  with  J.  S.  North,  the  author  has  tried  to  prepare 
the  thiovanadates  of  several  of  the  heavy  metals  by  this  method. 
Lead  vanadate  alone  yielded  what  seemed  to  be  a  definite  compound 
in  the  form  of  a  black,  lustrous,  crystalline  powder  of  the  probable 
composition  PbgVgOgSj.  A.  W.  C. 

Sulphides.  By  Vl.  Stanek  {Zeit.  anorg.  Chem.,  1898,  17, 
117 — 125). — Silver  sulphide  (0*1  gram)  when  heated  in  a  sealed  tube 
with  colourless  ammonium  sulphide  (50  c.c.)  for  4  hours  at  150 — 200°, 
is  obtained  in  beautiful,  lustrous,  black  crystals,  but  when  a  relatively 
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larger  amount  of  silver  sulphide  is  employed,  only  indefinite  crystals 
and  crystalline  incrustations  are  found.  Thallium  sulphide,  treated  in 
the  same  manner,  is  obtained  in  black,  thin,  six-sided  plates  and 
needles.  Copper  sulphide  is  obtained  after  prolonged  action  of  the 
ammonium  sulphide  in  thin,  violet,  six-sided  leaflets.  Cadmium  and 
zinc  sulphides  are  converted  into  crystalline  powders.  Cobalt,  nickel, 
iron,  bismuth,  and  lead  sulphides  remain  unaltered  even  after  8  hours 
heating  at  200°. 

Two  ammonium  thioantimonites  are  obtained  by  the  action  of  colour- 
less ammonium  sulphide  on  roughly  powdered  antimonite.  The  com- 
pound 'i!i}l^iihfi^  +  2H.2O,  which  is  obtained  at  lower  temperatures,  crys- 
tallises in  yellow,  thin,  four-sided  needles  or  leaflets,  has  a  violet 
fluorescence,  and  is  insoluble  in  water ;  it  decomposes  on  exposure  to 
air,  is  insoluble  in  water,  and  when  gently  warmed  loses  part  of  the 
ammonium  sulphide  and  all  its  water,  and  turns  red  without  any 
alteration  in  crystalline  form;  when  heated  at  105°,  it  is  converted 
into  the  following  compound.  It  is  decomposed  by  dilute  acids,  with 
the  formation  of  antimony  sulphide  and  hydrogen  sulphide,  and  by 
potassium  hydroxide  with  evolution  of  ammonia.  The  corresponding 
potassium  salt  separates  in  red  crystals,  and  is  soluble  in  water.  The 
compound,  (l^H^y^S^S^,  obtained  by  heating  orange-red  antimony 
sulphide  or  powdered  antimonite  with  ammonium  sulphide  in  a  sealed 
tube  at  150°,  crystallises  in  beautiful,  red  needles,  is  stable  on  exposure 
to  air,  is  not  decomposed  by  heating  at  200°,  and  at  higher  tempera- 
tures is  decomposed  into  antimony  sulphide  and  ammonium  sulphide ; 
it  is  insoluble  in  boiling  water,  and  behaves  like  the  preceding  salt 
with  acids  and  alkalis.  The  corresponding  potassium  salt  separates  in 
red  crystals,  with  SH^O,  which  turn  brown  and  then  black  on  exposure 
to  light. 

Ammonium  thioantimonate,  (NH^)gSbS^,  obtained  by  dissolving 
powdered  antimonite  and  flowers  of  sulphur  in  red  ammonium  sulphide 
and  recrystallising  the  product  from  colourless  ammonium  sulphide, 
crystallises  in  pale  yellow  prisms,  which,  after  removal  of  the  mother 
liquor,  quickly  decompose  and  become  brown,  and  are  easily  soluble  in 
water ;  it  is  decomposed  by  dilute  acids,  with  formation  of  antimony 
pentasulphide  and  hydrogen  sulphide,  and  when  heated  in  carbonic 
anhydride  yields  ammonium  sulphide,  sulphur,  and  antimony  trisul- 
phide.  When  heated  with  antimony  pentasulphide  in  a  sealed  tube  at 
150°,  it  is  converted  into  the  compound  (NH^^^Sb^Sy.  It  is  obtained 
crystallising,  with  4H2O,  in  aggregates  of  colourless  needles  by  satura- 
ting colourless  ammonium  sulphide  with  antimony  pentasulphide, 
adding  an  equal  quantity  of  ammonium  sulphide  and  then  alcohol  until 
a  precipitate  commences  to  form  ;  the  filtered  solution  is  then  covered 
with  a  layer  of  alcohol  and  allowed  to  remain. 

Ammonium  thiostannate,  (NH4)2SnSg  +  SHjO,  is  obtained  by  satu- 
rating colourless  ammonium  sulphide  with  stannic  sulphide,  adding  an 
equal  quantity  of  ammonium  sulphide,  and  then  precipitating  with 
alcohol ;  it  crystallises  in  thin,  yellowish  tablets  which  quickly  turn 
yellow  on  exposure  to  air,  yields  a  slightly  turbid  solution  with  water 
which  gradually  deposits  tin  sulphide,  and  is  decomposed  by  acids  with 
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the  formation  of  stannic  sulphide  and  hydrogen  sulphide.  It  is  ob- 
tained with  THgO,  crystallising  in  beautiful,  long,  nacreous  needles  by 
covering  a  clear  solution  with  a  layer  of  alcohol  and  allowing  the 
mixture  to  remain  for  some  time.  The  potassium  salt,  KgSnSg,  is 
formed  by  boiling  tin  and  sulphur  with  potassium  sulphide  ;  on  adding 
alcohol  to  the  solution,  the  salt  is  obtained  as  a  yellow  or  brown  oil 
with  9— lOHgO.  E.  0.  K. 

Bismuthous  Oxide.  I.  By  Ludwig  Vanino  and  F.  Treubert 
{Ber.,  1898,  31,  1113— 1118).— The  substance  obtained  by  fusing 
bismuth  in  contact  with  air  is  not  bismuthous  oxide,  but  a  mixture  of 
the  ordinary  oxide  with  the  metal.  When  a  solution  of  bismuth 
nitrate  or  oxychloride  is  treated  with  excess  of  stannous  chloride  and 
a  large  excess  of  10  per  cent,  aqueous  soda  is  added,  the  precipitate  is 
not  bismuthous  oxide,  but  bismuth  itself  ;  the  small  amount  of  tin 
which  it  contains  can  be  removed  by  washing  with  cold,  dilute  hydro- 
chloric acid.  The  precipitate  obtained  by  using  only  1  mol.  of  stannous 
chloride,  instead  of  3,  for  every  2  atoms  of  bismuth  present  has  been 
described  as  bismuthous  oxide,  but  it  is  probably  a  mixture  of  the 
metal  with  the  metahydrate.  C.  F.  B. 

Isomorphism  between  Salts  of  Bismuth  and  of  the  Rare 
Earths.  By  Goste  Bodman  {Ber.,  1898,  31,  1237— 1240).— Just  as 
thallium  salts  are  isomorphous  with  those  of  potassium,  rubidium,  and 
caesium,  it  is  to  be  expected  that  salts  of  bismuth  are  related  in  this 
way  to  those  of  scandium,  yttrium,  and  lanthanum.  The  author 
shows  that  a  solution  containing  bismuth  and  neodymium  nitrates 
yields  mixed  crystals  of  varying  specific  gravity  and  composition ;  the  two 
salts  in  question  exhibit  isodimorphism,  the  stable  Bi(N03)3-f  SHgO 
yielding  mixed  crystals  with  the  unstable  salt,  Di(N03)3  +  ^^2^>  whilst 
the  stable  Di(N03)3  -l-  GHgO  unites  in  a  similar  manner  with  unstable 
Bi(N03)3  +  6H2O. 

The  analogous  relationship  between  bismuth  nitrate  and  the  nitrates 
of  lanthanum  and  yttrium  has  been  also  established.  M.  0.  F. 
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Heavy  Liquid  for  Separating  Minerals.  By  Wilhelm 
MuTHMANN  {Zeits.  Kryst.  Min.,  1898,  30,  73 — 74). — Acetylene- 
tetrabromide,  CHBrg*  OHBrg,  which  may  be  easily  prepared  by  passing 
acetylene  into  bromine,  has  sp.  gr.  =  3'0011  at  6°,  and  refractive  index 
=  1*6479  for  sodium  light.  It  is  stable,  and  does  not  act  on  metallic 
minerals,  and    is  miscible   in   all    proportions   with   ether,  benzene, 
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toluene,  &c.  It  has  the  advantage  of  not  darkening  by  exposure  to 
light,  and  in  being  less  than  one-tenth  the  cost  of  methylenic  iodide 
(sp.  gr.  =  3'35).  The  high  refractive  index  also  renders  it  available 
for  optical  purposes  in  place  of  monobromonaphthalene.         L.  J.  8. 

Stanniferoiis  Argyrodite  from  Bolivia ;  Identity  of  "  Crystal- 
lised Brongniardite  "  with  Argyrodite,  By  George  T.  Prior  and 
Leonard  J.  Spencer  {Min.  Mag.,  1898, 12, 5 — 14). — The  cubic  minerals 
argyrodite  and  canfieldite,  which  contain  the  rare  element  germanium, 
have  already  been  noted  from  Bolivia  by  Pentield  (Abstr.,  1894,  ii,  18, 
458).  The  canfieldite  actually  analysed  by  him  contained  the  can- 
fieldite and  argyrodite  molecules  in  the  proportion  of  12:5,  namely, 
12(4Ag2S,SnS2)  +  5(4Ag2S,GeS.^),  whilst  in  the  Bolivian,  as  well  as  in 
the  original  Freiberg,  argyrodite  no  tin  is  present. 

The  material  now  described  contains  these  two  isomorphous  mole- 
cules in  different  proportions,  and  is  nearer  to  argyrodite  than  to 
canfieldite.  It  comes  from  Aullagas,  dept.  Potosi,  and  is  associated 
with  pyrargyrite,  together  with  a  little  stephanite,  blende,  pyrites, 
barytes,  and  kaolin.  Two  types  of  the  very  symmetrically  developed 
crystals  are  distinguished:  (1)  simple  untwinned  octahedra,  usually 
with  narrow  dodecahedral  planes,  <f{  110},  and  (2)  dodecahedral  crys- 
tals always  twinned,  and  never  with  octahedral  planes.  The  mineral 
is  iron-black,  with  a  dull,  metallic  lustre  ;  the  fracture  is  even,  with  a 
finely  granular  appearance.     Analysis  by  G.  T.  Prior  gave, 


Ag. 

Qe. 

Sn. 

s. 

Fe. 

Sb. 

Total. 

Sp.gr. 

74-20 

4-99 

3-36 

16-45 

0-68 

trace 

99-68 

6-19 

The  trace  of  antimony  is  due  to  the  presence  of  pyrargyrite.  Formula, 
5(4Ag2S,GeS^)-|-2(4Ag28,SnS2).  A  convenient  method  for  detecting 
germanium  is  to  heat  the  mineral  in  a  current  of  hydrogen,  when  there 
is  a  deep  reddish-brown  and  black  sublimate  of  germanium  sub- 
sulphide  and  metallic  germanium  formed  on  the  sides  of  the  tube ;  this 
is  dissolved  off  by  nitric  acid,  and  from  the  solution  of  the  sulphide  in 
ammonium  sulphide,  the  bulky,  pure  white  germanium  bisulphide  is 
precipitated  on  adding  a  large  excess  of  sulphuric  acid. 

Brongniardite  was  described  by  Damour,  in  1849,  as  a  massive 
mineral  from  Bolivia  having  the  composition  PbS.AggSjSb.^Sg.  Five 
years  later,  he  described  cubic  crystals,  which,  from  a  blowpipe  exami- 
nation, he  stated  to  be  crystals  of  brongniardite.  A  re-examination 
of  these  crystals,  from  Aullagas,  shows  that  they  contain  germanium, 
tin,  and  about  72  per  cent,  of  silver,  and  that  they  are  identical  in  all 
their  characters  with  the  argyrodite  described  above. 

The  sulphostannates  at  present  known  to  occur  as  minerals  are — 
canfieldite,  stannite,  franckeite,  kylindrite  (Abstr.,  1893,  ii,  576),  and 
plumbostannite,  all  of  which,  with  the  exception  of  stannite,  occur 
only  in  the  Bolivian  region.  As  pointed  out  by  Stelzner  (this  vol., 
ii,  121),  the  Bolivian  silver-tin  veins  are  of  an  exceptional  character, 
and  it  is  just  under  these  conditions  that  sulphostannates  would  be 
likely  to  be  found.  L.  J.  S. 
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Gypsum  in  Kansas.  By  George  P.  Grimsley  (Jahrb.  f.  Min., 
1898,  i,  Ref.,  259— 260;  Kansas  Univ.  Quart.,  1897,  6,  A,  15—27; 
and  Bull.  Geol  Soc.  Amer.,  1897, 8,  227—240.  Compare  Abstr.,  1897, 
ii,  415). — The  extensive  gypsum  deposits  occurring  in  the  Permian 
rocks  of  Kansas  are  described.  The  following  varieties  are  found  :  granu- 
lar gypsum  rock;  large  crystals;  satin  spar;  and  "  dirt  ";  the  last  is  an 
earthy  powder  of  dark  colour,  and  consists  of  small  crystals  of  gypsum 
and  quartz,  with  some  calcite,  and  traces  of  organic  matter.  The  massive 
gypsum  was  deposited  in  gulfs  of  the  Permian  seas,  whilst  the  "  dirt" 
is  a  recent  deposit  from  springs.  Analyses  are  given  of  :  I,  Gypsum 
rock  from  Hope  ;  II,  white  gypsum  from  Medicine  Lodge ;  III,  "  dirt " 
from  Dillon  ;  TV,  "  dirt  "  from  Longford. 


SiOg. 

Fe^Oj. 

CaS04. 

CaCOj. 

MgCOg. 

H^O. 

Total. 

I. 

0-34 

0-16 

76-98 

1-68 

1-38 

19-63 

100-17 

IL 

0-19 

0-10 

77-46 

1-43 

0-34 

20-48 

100-00 

IIL 

12-13 

0-99 

64-63 

3-57 

0-88 

16-80 

99-00 

IV. 

18-69 

1-21 

56-56 

6-10 

0-90 

15-54 

99-00 

L.  J.  S. 

Kubeite.  By  L.  Darapsky  (Jahrb.  f.  Min.,  1898,  i,  163).— This 
name  is  given  to  deep  red  crystals  from  near  the  river  Loa,  in  the 
desert  of  Atacama ;  they  are  orthorhombic  or  monosymmetric 
pyramids,  with  a  vitreous  lustre,  and  are  very  brittle.  Analysis 
gave, 


S03. 

FejOj. 

AI2O3. 

MgO. 

CaO. 

Insol. 

H2O. 

Total. 

36-4 

19-3 

Nil. 

7-8 

[0-1] 

2-7 

33-7 

100-0 

This  agrees  approximately  with  the  formula  2(Fe203,2S03)  + 
3(MgO,S03)  +  3OH2O,  and  is  analogous  to  the  magnesia  alum  common 
on  the  coast  of  Chili.  L.  J.  S. 

The  Occurrence  and  Extraction  of  Thorite,  Monazite,  and 
Zircon.  By  P.  Truchot  (Chem.  News,  1898,  77,  145—147).— 
Monazite. — This  mineral  occurs  at  Cleveland,  North  Carolina,  in 
crystals,  only  slightly  decomposed,  and  disseminated  in  coarse  mica 
(both  muscovite  and  biotite)  ;  the  ground  is  also  rich  in  thoria  ;  it  is 
worked  to  a  depth  of  1-2  to  1-8  metre  and  is  sluiced.  In  Idaho, 
monazite  occurs  as  a  constituent  of  granite  and  also  in  sands  associated 
with  zircon,  ilmenite,  &c.,  or  with  rutile,  garnet,  &c.  In  Ottawa  Co., 
Canada,  it  is  associated  with  mica,  garnet,  tourmaline,  &c.  Large 
supplies,  too,  are  drawn  from  sandbanks  on  the  sea  shore  of  Bahia 
province,  Brazil;  these  sands  contain  a  notable  proportion  of  monazite 
and  4  to  5  per  cent,  of  thoria,  and  are  directly  loaded  on  board  ship ; 
in  Brazil,  it  is  also  found,  in  nodular  masses,  coloured  by  orangite,  in  the 
gold  and  diamond  placers  in  the  provinces  of  Minas  Geraes,  Cuyaba, 
and  Goyaz,  also  in  the  provinces  of  San  Paulo  and  Eio  de  Janeiro. 
Other  localities  are  Antioquia,  New  Granada ;  the  United  States  of 
Columbia ;  the  sands  of  the  Buenos  Ay  res  river  in  the  Argentine 
Republic,  &c.  In  the  following  table,  the  average  composition  of 
monazite  and  monazite  sands  from  different  localities  is  given. 
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Monazite.  P,0,.  Ce,0,.  La,0,.  Di,0,.  Yt,0,.  ThQ^  SiO,.  A1,0,.  Fe,0,. 

I    *r«n  m    -«      /27-82   81-81    31-86     —       0-62     5-55    1-37     013     028 

I.  jftouniiimen...^jg.3j   22-88    14-69     —       171    16-64    967     290       — 

II.  Antioquia 2910   4614    24-50     —         —        _        _       —         — 

"'*  ^TraS*"'  }28'0   31-30     ""39^       _        _        ._       _         _ 

IV.  ^"^''"p^^'Jjj'.^^    J29-23  31-38         80-88  —       6-49    140      —         — 

^'  ''^  v^lb^i**'       I26I2  29-89         28-66  —     14-23    285      —         — 

Yirginin  J 

^''  ^'canLu*'       }26  86  24  84         28  41  4  76  12  60  0  91      —  1-07 

Monazite  sanda. 

VII.  ^"^'^^^j'j^^    J18-88  32  93(CeO)7-93  —  1-43  840    1-82  — 

VIII.  ^*'jj*'y^j^    J2818           83-80  —  232  8-20     —  — 

IX.  Belle^.^^    J2g.o5           69-09  -  1-19  1-45    015  - 

FoO.     MnO.     CaO.     MgO.     ZrO,.    SnO,.     PbO.    Ta,0».    TiO^  H,0. 

.     /     —  —        0-66        —         —       0-96        _         _         _  0-41 

*•    \  3-68        4-89       1-25      040        —        0  40        _  —         _  071 

II.  _________  — 

III.  _________  _ 

IV.  —  —  —         —  _____         0-20 
V.         —          —          —         —         —         —  —         —         —         0-67 

VI.         —         —        1-54      004        _____         0-78 

VII.       7-83        —  1-20  —  13-98*  —  tmooH     0-66  4-67  — 

VIII.         —       traces  —  —  1-52*  —  —  061  — 

' , ' 

IX.               0-85  —  —  2-88»  —  —        8-39  140  — 

Zircon. — Well  known  localities  of  occurrence  are  duly  recorded,  and, 
in  addition,  certain  recent  discoveries  in  North  Carolina,  Colorado, 
Idaho,  and  Texas,  where  zircon  is  associated  with  monazite.  The 
largest  deposit,  105  acres  in  extent,  is  situated  to  the  north-east  of 
Tasmania,  20  to  30  cm.  below  the  surface,  in  a  gravel  bed  20  cm. 
thick,  which  rests  on  a  bed  of  blue  clay  60  cm.  thick.  The  deposit  con- 
sists almost  entirely  of  zircon  with  variable  quantities  of  lanthanium, 
didymium,  thorium,  niobium,  erbium,  cerium,  and  chromium.  The 
average  composition  of  zircons  is  as  follows. 

Ceylon.  Norway.  Colorado.       New  Zealand. 

SiOg 33-85  33-61  29-70  3350 

ZrOg     64-25  64-40  60-98  6380 

FeO 1-08  0-90  9-20  207 

MgO    —  —  0-30  0-12 

D.  A.  L. 

Artificial  Scorodite.  By  Hermann  Metzke  {Jahrh.f.  Min.,  1898, 
i,  169 — 170). — By  heating  various  ferric  arsenates  with  an  aqueous 
solution  of  arsenic  acid  in  sealed  tubes,  crystalline  precipitates  were 
obtained  having  approximately  the  composition  of  scorodite 
(FeAsO^  ■{■  2H2O).     In  one  experiment  (in  the  presence  of  hydrogen 
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peroxide)  distinct  crystals  of  scorodite  were  produced,  together  with 
orthorhombic  crystals  having  perhaps  the  composition  2FeAs04  +  H20. 
Crystalline  material  was  also  obtained  by  the  evaporation  of  a  hydro- 
chloric acid  solution  of  ferric  arsenate.  L,  J.  S. 

Position  of  Bliabergite  in  the  Mineral  System.  By  Mats 
Weibull  {Jahrh.  f.  Min.,  1898,  i,  Ref.,  246— 247 ;  from  GeoL  For.  i 
Stockholm  Forh.,  1896,  18,  515). — A  re-examination  of  the  mineral 
recently  described  by  Igelstrom  under  the  name  bliabergite  or  blia- 
bergsite  (Abstr.,  1897,  ii,  268),  shows  it  to  be  a  brittle  mica  near  chlori- 
toid  or  ottrelite.  It  occurs  as  rounded,  rarely  hexagonal,  plates,  which, 
when  fresh  are  greyish-green,  and  have  a  hardness  =  7,  sp.  gr.  =  3'6. 
There  is  a  distinct  cleavage  in  one  direction.  Optical  examination 
shows  it  to  be  monosymmetric,  strongly  pleochroic,  and  to  enclose 
much  haematite,  kyanite,  quartz,  and  limonite.  Owing  to  these 
impui'ities,  the  analyses  are  unsatisfactory  (compare  Barrow,  this 
vol.,  ii,  389).  The  iron  ores  were  dissolved  by  hydrochloric  acid,  and 
the  quartz  separated  by  a  heavy  solution,  but  the  material  so  obtained 
still  containedl5 — 20  per  cent,  of  kyanite  ;  the  portion  of  this  soluble 
in  sulphuric  and  hydrofluoric  acids  gave  I,  which  is  taken  to  represent 
the  composition  of  the  bliabergite.  Analysis  of  purer  material  gave 
II,  after  deducting  20  per  cent,  of  kyanite. 

SiOj.  AljOg-        FeO,MnO.       MgO.         HjO. 

I.         37-59         25-60        29-31         0-65         6-97 

II.         40-07         32-39         21-06         1-20         4-06 

A  structural  formula  is  given.  Backstrom,  from  an  optical  examina- 
tion, also  concludes  that  bliabergite  is  an  altered  ottrelite. 

L.  J.  S. 

Spheerostilbite.  By  George  T.  Prior  {Min.  Mag.,  1898,  12, 
26 — 29). — It  is  shown  that  the  material  called  sphserostilbite,  from  the 
Faroe  Islands,  and  other  localities,  has  the  optical  characters  and  the 
chemical  composition  of  thomsonite  and  not  of  stilbite.  Material  from 
the  Faroe  Islands  consists  of  a  sort  of  open  network  of  confusedly- 
grouped  and  imperfect  crystals,  presenting  pearly  cleavage  surfaces, 
and  resembling  stilbite,  disposed  on  ordinary  compact  mesole  (faroelite), 
the  presence  of  which  determines  the  spherical  form.  Both  of  these 
portions  have  the  optical  characters  of  thomsonite ;  and  material  from 
the  outer  zone  carefully  separated  from  the  more  compact  spheres  of 
mesole,  gave  the  following  results  on  analysis. 

SiOj.  AI2O3.  CaO.  NajO.  HjO.  Total. 

40-69         28-63         12-98         5-66         12-42         100-38 
41-47        28-69  12-63 

In  all  probability,  the  sphserostilbite  originally  described  by  Beudant 
in  1832  does  not  exist,  and  that  described  by  Heddle  is  probably 
identical  with  the  material  now  shown  to  be  thomsonite ;  the  name 
sphserostilbite  must  therefore  be  discarded.  L.  J.  S. 

Senaite,  A  New  Mineral  of  the  Ilmenite  Group,  from  Brazil. 
By  EuGEN  HussAK  and  George  T.  Prior  {Min.  Mag.,  1898, 12, 30—32). 
■ — This  new  ilmenite-like  mineral  occurs  as  rounded  fragments  and 
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rough  crystals  in  the  diamond-bearing  sands  of  Diamantina  in  Minas 
Geraes.  The  crystal  system  is  rhombohedral,  tetartohedral  (trigonal 
rhombohedral  of  Groth) ;  a  :  c=  1  :  0'997.  The  crystals  are  very  rich 
in  faces  and  are  frequently  twinned.  The  colour  is  black,  with  sub- 
metallic  lustre,  and  the  powdered  mineral  is  brownish-black  ;  very 
thin  splinters  are  transparent  with  an  oil-green  to  greenish-brown 
colour.  There  is  no  cleavage,  and  the  fracture  is  conchoidal.  The 
8p.  gr.  of  crystals  is  given  as  -=4-22,  5-08  and  5-301,  these  differences 
being  apparently  due  to  decomposition,  as  the  crystals  are  sometimes 
coated  with  brown  limonite,  or  with  a  yellow  crust  consisting  of  titanic 
acid  with  only  a  trace  of  iron.  The  mineral  is  infusible  before  the 
blowpipe,  and  is  decomposed  by  hydrofluoric  acid,  by  boiling  sulphuric 
acid,  and  by  fusion  with  acid  potassium  sulphate.  Analysis  by  G.  T. 
Prior  of  the  rounded  fragments  of  sp.  gr.  —4'78,  and  apparently 
quite  fresh  and  homogeneous,  gave 


TiO^ 

PbO. 

FeO. 

Fe,0,. 

MnO. 

MgO. 

SnO^ 

Total. 

67-21 

10-51 

414 

20-22 

7  00 

0-49 

0-11 

99-68 

Considering  all  the  iron  to  be  FeO,  and  the  manganese  Mn02,  the 
formula  is  approximately  (Fe,Pb)0,2(Ti,Mn)0j.  The  amount  of  titanic 
acid  is  much  too  great  for  the  ordinary  ilmenite  formula,  FeO.TiOj, 
advocated  by  Penfield  and  Foote  (this  vol.,  ii,  122).  Other  analyses  of 
ilmenite  showing  the  same  excess  of  titanic  acid  are  those  by  Mackintosh 
(Abstr.,  1885,  878)  and  Peek  (Abstr.,  1897,  ii,  328) ;  and  of  Janovsky's 
iserite  the  formula  is  FeO,2Ti03.  L.  J.  S. 

Chemical  Constitution  of  the  Chlorite  Group.  By  K.  Dalmer 
(Jafirb.  /.  Mm.,  1898,  i,  Ref.  165— 168).— Tschermak  has  assumed  the 
chlorites  to  be  mixtures  in  various  proportions  of  silicates  having  the 
composition  of  serpentine,  amesite,  «kc.  The  fundamental  molecules 
assumed  by  the  present  author  are  chloritoid  and  olivine.      L.  J.  S. 

So-called  Hornblende-gneisses  in  Moravia.  By  Conrad  H. 
VON  John  {Jahrh.f.  Min.,  1898,  i,  Ref.  279  ;  from  Verh.  geol  Reichsanst., 
1897,  189 — 193). — Several  so-called  hornblende-gneis.ses  fi-om  various 
localities  in  Moravia  are  shown  to  have  a  mineralogical  composition 
and  structure  between  syenite  and  diorite,  and  they  may  therefore  be 
called  monzonite  (of  Brogger).  Plagioclase  felspar  is  slightly  more 
abundant  than  orthoclase,  both  hornblende  and  biotite  are  present, 
and  there  is  very  little  quartz.  Analysis  I,  of  the  rock  from  Chudoba, 
Bohemia  ;  IT,  from  Hackelsdorf,  Moravia. 

Loss  on 
SiO^      AljO,.    Fe,0,.    FeO.     CaO.     MgO.    K,0.    NojO.    PjOg-  ignition.  Total. 
I.  57-79      17-58      1-79      6-82      5-80      3-85      S'll      3-43      0-49      0-66      9982 
II.  58-18      17-00      2-02      6-20      5-90      3-93      2*96      3-40      032      074      9965 

L.  J.  S. 

Meteoric  Iron  frova.  Ballinoo,  Western  Australia.  By  Emil 
"W.  Cohen  {Ber.  Akacl.  Berlin,  1898,  19 — 22.  Compare  this  vol.,  ii, 
342). — As  before   mentioned,  this   is   an  octahedral  iron  consisting 
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mainly  of  plessite  with  very  fine  lamellae  of   kamacite   and  tsenite. 
Analysis  by  0.  Sjostrom  gave, 

Fe.  Ni.  Co.  Cu.  C.  P.  S.  Total.  Sp.  gr. 

89-34      9-87      0-60      0-06      0-02      0-48      0-03      100-40      7-8432 

This   corresponds   with   the   mineralogical   composition  :  nickel  iron, 
96-81 ;  schreibersite,  3-11  ;  and  troilite,  0-08  per  cent.  L.  J.  S. 

Composition  of  the  Atlantic  Ocean.  By  Charles  J.  S.  Makin 
{Ghem.  News,  1898,  77,  155—156,  171— 172).— Samples  of  water 
from  the  Atlantic  Ocean  were  taken  daily  at  noon,  during  a  homeward 
voyage  from  the  Cape  ;  there  were  twenty-two  samples  in  all.  The 
total  solids  were  determined  in  each  sample,  and  varied  from  34-51 
per  1000  (taken  during  a  continued  heavy  rain)  to  37"39  per  1000 
(taken  at  Teneriffe,  200  yards  from  shore,  in  about  11  fathoms).  The 
samples  were  mixed,  and  a  full  analysis  made  of  the  average  sample  so 
obtained  3  it  had  a  sp.  gr.  =  1*0275  at  15-5°,  and  contained,  in  parts 
per  1000  :  Total  solids,  36-31 ;  CI,  20-6569  ;  Br,  0-0671 ;  CO2,  combined, 
58-46  ;  CO2,  free,  5-11 ;  SO3,  24-679;  CaO,  0-6518  (vol.);  MgO,  24270; 
NagO,  1-5266;  KgO,  0-049952.  Ammonia  (milligrams  per  litre),  free, 
0-192  ;  combined,  0-362  ;  albuminoid,  0*558  ;  organic  matter,  equal  to 
10-40  and  11-00  milligrams  of  oxygen  per  litre.  The  various  methods 
of  analysis  employed  are  recorded.  Y).  A.  L. 
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Pat  Absorption.  By  Otto  Frank  {Zeit.  Biol,  1898,  36,  568—593). 
— Ethylic  salts  of  the  higher  fatty  acids  are  (with  the  exception  of 
the  stearate)  taken  up  in  large  quantities  from  the  dog's  alimentary 
canal.  Before  absorption,  they  are  completely  broken  up  in  the  small 
intestine,  so  that  not  the  smallest  quantity  appears  in  the  chyle.  It 
is  quite  certain  that,  in  the  absorption  of  fat,  there  is  a  synthesis  of 
triglycerides  from  fatty  acids  and  glycerol.  In  the  chyle,  some  of  the 
fat  originates  from  the  intestine  and  its  juices.  W.  D.  H. 

The  Formation  of  Urea  in  the  Liver  of  Mammalia  from 
Amido-acids  of  the  Fatty  Series.  By  Sergei  Salaskin  {Zeit.physiol. 
Ghem.,  1898,  25,  128 — 151). — By  means  of  experiments  on  dogs, 
similar  in  principle  to  those  by  means  of  which  Schroder  established 
the  fact  that  ammonium  salts  are  transformed  in  the  liver  into  urea, 
it  is  shown  that  the  liver  can  form  urea  also  from  the  amido-acids, 
glycocine,  leucine,  and  aspartic  acid.  Whether  other  nitrogenous 
compounds,  such  as  proteoses,  peptone,  carnic  acid,  &c.,  act  similarly, 
has  yet  to  be  tested.  W.  D.  H. 

Variations  in  the  Activity  and  Composition  of  Human 
Mixed  Saliva.  By  Russell  H.  Chittenden  and  A.  N.  Richards 
{Amer.  J.  Physiol,  1898, 1,  461 — 476). — A  full  account  of  experiments 
previously  published  (see  this  vol.,  ii,  241).  W.  D.  H. 


442  ABSTRACTS  OF  CHEMICAL    PAPERS. 

The  Oon tents  of  Occluded  Portions  of  the  Intestine.  By 
Waclaw  VON  MoRACZEWsKi  {Zeit.  physiol.  Chem.,  1898, 25, 122 — 127). — 
In  a  dog,  the  ileum,  ctccum  and  commencement  of  the  colon  were 
ligatured  off  from  the  rest  of  the  alimentary  canal ;  the  continuity 
of  the  re8t  of  the  canal  was  then  restored,  the  animal  recovered  well,  and 
was  killed  a  year  later.  The  ligatured  intestine  presented  the  appear- 
ance of  a  sac,  the  contents  of  which  resembled  meconium  in  appearance, 
and  contained  numerous  bacteria  (not  Bacterirwi  colt).  Analysis  showed 
74  per  cent,  of  water,  and  the  solid  residue  yielded  neutral  fat,  10 ; 
cholesterol  and  stercorin,  6 ;  pigment  (dissolved  out  with  amylic  alcohol), 
5;  fatty  acids,  27  ;  proteid,  1 ;  salts,  20;  chlorides,  003  per  cent. ;  31  per 
cent,  of  the  solids  are  left  unaccounted  for.  The  material  is  remark- 
able for  its  high  percentage  of  salts.  Sugar,  enzymes,  indole, 
lecithin  were  absent.     The  material  had  a  scatole-like  odour. 

In  another  dog,  a  similar  operation  involved  a  part  of  the  ascending 
colon.  A  year  later,  the  sac  contained  an  uncolourcd,  strongly 
alkaline  liquid,  with  a  scatole-like  odour,  and  the  appearance  of  a 
transudation.  The  contents  of  this  were  chiefly  water  and  salts, 
especially  sodium  carbonate  ;  there  was  a  little  proteid,  but  no  sugar, 
fat,  cholesterol,  or  lecithin. 

On  the  strength  of  these  two  experiments,  the  conclusion  is  drawn 
that  the  small  intestine  secretes  pigments,  fat,  and  calcium  salts ;  the 
large  intestine,  almost  nothing  else  but  sodium  carbonate. 

W.  D.  H. 

Comparative  Composition  of  Blood.  By  Emil  Abderualdkn 
(Zeit.  physiol.  Chem.,  1898,  25,  65—115.  Compare  this  vol.,  ii,  35, 
415). — A  large  number  of  analyses  of  the  blood  of  various  oxen, 
sheep,  goats,  horses,  pigs,  rabbits,  dogs,  and  cats  are  given  in  a  series 
of  tables.  W.  D.  H. 

Intestinal  Absorption  and  SaUne  Cathartics.  By  George  B. 
Wallace  and  Arthur  R.  Cushny  {Arner.  J.  Physiol.,  1898,  1, 
411 — 434). — The  absorption  of  the  salts  of  the  fixed  alkalis  varies 
with  the  anions,  those  acids  which  form  insoluble  calcium  salts  tending 
to  retard  absorption  more  than  others.  The  behaviour  of  these  salts 
in  the  intestine  has  much  in  common  with  their  action  on  unorganised 
colloid  matter,  as  they  tend  to  precipitate  colloids  in  solution,  and  are 
less  imbibed  than  other  salts  by  undissolved  colloids.  But  no  complete 
analogy  in  their  behaviour  towards  the  tissues  in  general  exists,  for 
several  of  tlie  cathartic  salts  permeate  the  red  corpuscles  freely,  and 
others  are  absorbed  rapidly  from  the  serous  membi-anes. 

As  regards  the  cathions,  ammonium  is  absorbed  more  rapidly  than 
the  fixed  alkali  ions,  whilst  those  of  the  alkaline  earths  are  very 
slowly  taken  up  by  the  intestinal  epithelium. 

Dilute  solutions  (isotonic)  of  the  saline  cathartics  retard  the  absorp- 
tion of  fluid  from  the  stomach  and  small  intestine,  and  thus  act  by 
rendering  the  contents  more  watery,  and  more  easily  moved  through 
the  lower  parts  of  the  alimentary  canal.  W.  D.  H. 

Secretion  of  Acids  by  Molluscs.  By  K.  Schoenlein  {Zeit.  Biol., 
1898,  36,  523 — 548). — It  is  well  known  that  J)olivm  galea  and  other 
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snails  secrete  from  the  glands  at  the  anterior  end  of  their  alimentary 
canal  a  liquid  rich  in  sulphuric  acid  (3  to  4  per  cent.).  Opportunity 
was  afforded  the  author  of  obtaining  a  few  specimens  of  these  animals 
at  Naples,  and  he  confirms  the  observation.  Microscopical  examina- 
tion of  the  glands  shows  that  they  resemble  the  submaxillary  gland 
very  much.  It  is  not  so  generally  known  that  the  number  of  molluscs 
with  similar  acid  secretions  is  very  great.  A  list  of  these  is  given. 
In  one  case  [Pleurobranchidium  meckelii),  the  secretion  of  the  skin  is 
acid.  In  another  case  (Tritonium),  which  was  more  fully  investigated, 
the  secretion  was  acid,  and  contained  proteid  material.  The  acid  is  an 
organic,  crystallisable,  nitrogen-containing  substance,  which  was  not, 
however,  identified. 

The  formation  of  gas-bubbles,  so  characteristic  a  feature  of  Dolium^ 
is  due  to  the  action  of  the  sulphuric  acid  on  concretions  of  calcium 
carbonate. 

The  dissection  of  the  glands,  and  the  obtaining  of  the  secretion  in 
these  large  molluscs,  is  a  matter  of  some  difficulty ;  the  shell  is  hard, 
and  muscular  tonus  after  a  wound  intense  ;  this  was  to  some  extent 
overcome  by  keeping  the  animals  at  30°,  and  injecting  pelletierin. 

W.  D.  H. 

Noel-Paton's  Crystalline  Globulin.  By  Karl  H.  Huppert 
{Centr.  med.  Wiss.,  1898,  No.  28). — The  crystalline  proteid  described 
by  Noel-Paton  (Abstr.,  1893,  ii,  290)  in  a  specimen  of  human  ui-ine, 
was  regarded  by  Huppert  (Abstr.,  1897,  ii,  221)  as  probably  hetero- 
albumose.  He  has  now  had  an  opportunity  of  examining  the  actual 
material,  and  fully  confirms  Paton's  statement  that  it  is  a  globulin. 

W.  D.  H. 

Urine  of  Octopus  Macropus.  By  K.  Schoenlein  {Zeit.  Biol,, 
1898,  36,  548). — This  secretion  is  clear,  colourless,  and  slightly  acid  ; 
the  cause  of  the  acidity  is  still  to  seek.  The  acidity  increases  on 
evaporation.  The  urine  contains  a  considerable  amount  of  sodium 
chloride.  There  is  also  a  deposit  like  sand,  which  consists  of  orange- 
red,  globulo-crystalline  concrements ;  these  give  the  murexide  reaction. 

W.  D.  H. 
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A  New  Organism,  the  Bacillus  Tartricus,  capable  of  Fer- 
menting Tartrates.  By  Leon  Grimbert  and  L.  Ficquet  (J.  Phartn., 
1898,  [vi],  7,  97 — 100). — Hitherto  the  fermentation  of  tartrates  has 
only  been  studied  in  the  case  of  impure  cultures.  By  exposing  a  few 
drops  of  a  vegetable  infusion  to  the  air  at  35°,  and  making  a  series  of 
anaerobic  cultures  of  the  organisms  developed,  in  solutions  of  tartrate 
and  of  gelatin,  the  authors  have  isolated  a  probably  new  organism,  the 
bacillus  tartricus,  which  rapidly  ferments  calcium  tartrate,  converts 
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nitrates  into  nitrites,  and  decomposes  dextrose,  lactose,  maltose,  cane- 
sugar,  dextrin,  and  mannitol,  but  does  not  act  on  dulcitol  or  glycerol. 
No  alcohol  was  formed  on  fermenting  calcium  tartrate  at  36°  with 
either  serobic  or  anterobic  cultures  of  the  organism  in  presence  of 
Pasteur's  nutrient  fluid  and  a  trace  of  peptone ;  acetic  and  succinic 
acids,  together  with  hydrogen  and  carbonic  anhydride,  were  alone 
obtained.  Ammonium  tartrate,  under  the  same  conditions,  gave  rise 
to  acetic  and  succinic  acids  only.  By  these  properties,  the  Bacillus 
tartricua  is  distinguished  from  the  organisms  capable  of  fermenting 
tartrates,  which  have  been  described  by  Pasteur,  Gautier,  Fitz,  and 
Kunig.  W.  A.  D. 

Nucleo-proteidfl  of  Bacteria.  By  Gino  Galeotti  (Zeit.  phyaiol. 
Chevi.,  1898,  25,  48 — 63). — The  question  of  immunity,  and  of  toxins 
and  anti-toxins  produced  by  bacteria,  is  closely  linked  with  that  of  the 
chemical  composition  of  the  micro-organisms  themselves.  Several 
previous  researches  (references  to  which  are  given)  indicate  that  the 
proteid  material  they  contain  is  nucleo-proteid. 

The  bacterium  specially  investigated  during  the  present  research 
was  Ernst's  Bacillus  ranicidus  {Zeigler's  Beitrage,  1890,  203),  large 
cultures  of  which  wore  obtainable.  The  nucleo-proteid  separated  from 
this  by  the  usual  methods  yielded  xanthine  bases  ;  it  contained  a  low 
percentage  of  nitrogen  (12),  whilst  the  phosphorus  amounted  to  101 
to  18  per  cent.  It  produced  intravascular  coagulation  in  rabbits,  but 
small  doses  conferred  immunity.  The  concluding  portion  of  the  paper 
relates  to  its  colour  reactions  with  aniline  dyes.  W.  D.  H. 

Denitrifying  Micro-organisms.  By  Otto  KCnnemann  (Landw. 
Verauchs-Slat.,  1898,  50,65—113). — The  destruction  of  nitrates  by 
micro-organisms  was  first  established  by  Meusel  (this  Journal,  1876, 
189).  Horse-dung  contains  two  kinds  of  micro-organisms  which 
destroy  nitrates,  one  of  which  (Burri  and  Stutzer's  Bacillus  denitri- 
ficans  I.)  is  effective  only  in  symbiosis  with  Bacterium  coli,  the  other 
(which  was  also  found  in  straw)  is  a  variety  of  Bacillus  denitrijicans  1 1 . 
(Burri  and  Stutzer).  The  same  micro-organisms  were  found  in  cattle 
dung,  but  they  are  not  always  present. 

The  loss  of  nitrates  caused  by  denitrification  may  be  not  inconsider- 
able, but  is  less  in  soil  poor  in  organic  matter.  Both  exclusion  of  air 
and  abundant  aeration  retard  the  action  of  B.  denitrificans  /.,  but 
have  no  effect  on  B.  denit.  II. 

Sulphuric  acid  is  very  effective  in  preventing  denitrification,  the 
micro-organisms  being  unable  to  develop  in  solutions  containing 
0-17  per  cent,  of  the  acid. 

A  number  of  soils  were  next  examined  for  denitrifying  organisms 
which  were  generally  found  to  be  present.  The  varieties  were,  however, 
usually  different  from  those  found  in  dung.  The  denitrifying  bacteria 
found  were  Bacillus  2)yocyaneus,  B.Jluorescens  liqu^aciens,  and  a  third, 
not  previously  described,  B.  denitrificans  III.  The  activity  of  these 
microbes  is  equal  to  those  found  in  dung.  Their  growth  is  stopped  by 
0"17  per  cent,  of  sulphuric  acid. 

Denitrification  is  not  disturbed  by  01  per  cent,  of  caustic  lime,  but 
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is  slower  in  presence  of  jO-25  per  cent.     With  0-5  per  cent,  of  lime, 
B.  pyocyaneus  alone  caused  denitrification.     Marl  has  no  effect. 

N.  H.  J.  M. 

Processes  of  Denitrification.  By  Theodor  Pfeiffer  and  Otto 
Lemmermann  (Landw.  Versuchs-Stat.,  1898,  50,  115 — 142). — An 
extension  of  Kiinnemann's  experiments  (preceding  abstract).  The 
variety  of  B.  denitrijieans  II.  found  in  straw  liberated  89  "93  per  cent, 
of  the  nitric  nitrogen  in  a  Giltay  solution  as  free  nitrogen.  In  Giltay 
and  Aberson's  experiments  {Extrait  Arch.  Keerland,  25,  341),  about 
80  per  cent,  of  the  nitric  nitrogen  was  liberated,  whilst  Burri  and 
Stutzer  recovered  98*9 — 99-6  as  free  nitrogen.  A  certain  amount  of 
the  nitrogen  of  the  nitrates  was  converted  into  organic  nitrogen.  In 
broth,  95*52  per  cent,  of  the  nitric  nitrogen  was  liberated.  Both  in  a 
Giltay  solution  and  in  broth,  a  considerable  amount  of  carbonic 
anhydride  was  liberated,  and  in  broth  cultivations  a  certain  amount  of 
hydrogen  was  produced.  It  is,  however,  most  improbable  that  the  pro- 
duction of  nascent  hydrogen  is  the  direct  cause  of  denitrification ;  such 
an  action  would  not  stop  at  the  point  at  which  nitrates  are  produced, 
and  a  greater  amount  of  elementary  nitrogen  would  be  formed  than  cor- 
responds with  the  original  nitrate.  Finally,  no  hydrogen  was  detected 
during  denitrification  in  a  Giltay  solution. 

The  different  denitrifying  organisms  were  cultivated  in  nitrate 
broth  in  air,  oxygen,  hydrogen,  and  carbonic  anhydride  respectively. 
Hydrogen  slightly  retarded  denitrification ;  the  micro-organisms  thrive 
without  oxygen,  but  seem  to  require  air  when  they  commence  to 
develop.  The  bacteria  did  not  grow  in  pure  carbonic  anhydride.  With 
regard  to  air  and  pure  oxygen,  B.  denit.  II.  var.  was  rather  benefited 
than  restrained  by  abundant  aeration,  but  the  other  varieties  seem  to 
be  injured.  Assuming  the  denitrifying  organisms  found  by  Kiinne- 
mann  in  soil  to  be  the  only  ones  present,  aeration  of  soil  would,  at  any 
rate,  not  increase  loss  of  nitrogen  through  denitrification  (compare 
Ehrenberg,  Abstr.,  1887,  172  and  746  ;  1888,  185). 

With  regard  to  the  question  of  the  injurious  effect  of  fresh  horse- 
dung,  with  and  without  nitrate,  on  the  yield  of  crops  (Wagner,  Landw. 
Versuclis-Stat.,  48,  238),  experiments  are  described  in  which  oats  were 
grown  in  pots  containing  27  kilos,  of  sandy  soil,  to  which  sodium  nitrate 
(7'41  grams)  and  horse-dung  (500  grams),  both  alone  and  mixed,  were 
added.  Some  of  the  pots  had,  in  addition,  caustic  lime  (15  and  25 
grams)  and  marl  respectively.  The  results  were  much  less  unfavour- 
able than  those  obtained  by  Wagner  (loc.  cit.,  and  Deut.  landw.  Presse, 
9  Feb.,  1895),  the  effect  of  sodium  nitrate  being,  in  the  worst  case, 
depressed  from  70"8  to  42-4  per  cent.  This  difference  is  attributed  to 
the  fact  that  Wagner  added  2  grams  of  nitrogen  (in  dung)  to  7  kilos. 
of  soil,  whilst  in  these  experiments  only  1"7  grams  of  nitrogen  was 
added  to  27  kilos,  of  soil ;  in  presence  of  the  greater  amount  of  organic 
matter,  the  micro-organisms  are  more  active.  In  the  authors'  experi- 
ments the  amount  of  dung  applied  corresponds  with  over  480  lbs. 
per  acre ;  moreover,  fresh  dung  is  rarely  used  in  practice,  and  the 
experiments  cannot  therefore  be  considered  unduly  favourable.     The 
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actual  loss,  as  free  nitrogen,  in  practice  is  probably  less  important  than 
is  supposed,  but  further  evidence  is  wanted. 

Lime  and  raarl  slightly  impeded  denitrification,  and  the  beneBcial 
effect  of  the  application  of  these  substances  to  the  soil  is,  in  most 
cases,  to  be  partly  attributed  to  this  action.  N.  11.  J.  M. 

Two  Moulds  Capable  of  Producing  Citric  Acid,  By  Carl 
Wehmer  (C/te/n.  Zeit.,  1897,  21,  1022— 1023).— If  has  been  found 
that  the  mould,  Penicillium  luteum,  which  has  been  previously  described 
by  the  author  from  a  morphological  point  of  view  (Ber,  botan.  Ges., 
1893,  4),  is  capable  of  producing  citric  acid  from  saccharine  solutions. 
The  amount  of  acid  formed  is  always  small,  never  more  than  2 — 3  per 
cent.  The  mould  grows  readily  on  strongly  acid  substrata,  and  may 
readily  be  obtained  together  with  Aspergillus  niyer  by  spontaneous 
growth.  A  second  mould  which  is  also  capable  of  forming  citric  acid 
is  Mucor  pirtformiSf  Fisch. ;  the  amount  of  acid  formed  by  this 
organism  is  greater  than  that  by  Penicillium  luteum,  but  with  both 
organisms  it  has  been  found  that  occasionally  no  trace  of  citric  acid  is 
formed,  even  when  all  conditions  are  practically  identical.  The  second 
organism,  when  grown  on  steamed  rice,  develops  a  characteristic 
ethereal  odour. 

Experiments  made  with  Citromi/ces  pfefferianus  have  established  the 
absolute  necessity  for  oxygen  in  order  that  the  organism  may  grow 
and  that  citric  acid  may  be  formed.  J.  J.  S. 

Assimilation  of  Iron  from  Cereals.  By  Oustav  von  Bungk 
{Zeit.  physiol.  Cheni.,  1898,  25,  36 — 47). — Analyses  previously  pub- 
lished of  food  materials  have  shown  that,  in  comparison  with  rice,  the 
cereals  are  very  rich  in  iron.  The  greater  quantity  of  this  element  is, 
however,  in  the  husk  or  bran. 

The  author  finds  the  amount  of  iron  (in  milligrams  per  100  grams 
of  dry  substance)  to  be  as  follows. 

Rice 1  to  2  Rye  4-9 

Peeled  barley 1-4  to  1-5  Wheat 55 

Wheat  meal    1-6  Wheat  bran 88 

Barley 45 

The  question  next  arises  whether  the  iron  compound  in  the  bran  is 
assimilable,  and  experiments  were  made  in  parallel  series  on  rats  fed 
on  bread,  with  and  without  bran  respectively.  It  was  found  that  the 
weight,  the  absolute  quantity  of  haemoglobin  in  the  animal,  and  the 
amount  of  haemoglobin  per  body  weight  were  all  increased  in  the  case 
of  those  to  which  the  bran  was  given  to  a  greater  extent  than  in  the 
others.  The  conclusion  is  therefore  drawn  that  the  iron  compound 
in  the  bran  is  assimilable  and  converted  into  hsemoglobin. 

W.  D.  H. 

Saps.  II.  By  Alexandre  H^ibert  (BulLSoc.  Chini.,  1897,  [iii],  17, 
88—91.  Compare  Abstr.,  1896,  ii,  494).— The  sap  of  the  European 
banana  tree  {Mttsa  ensete)  is  distinguished  from  that  of  the  foreign 
variety  {Musa  jxiradisiaca),  previously  described,  by  the  absence  of 
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colouring  matter  and  fatty  acids,  and  by  the  presence  of  glucose.  It 
is  concluded  that  the  processes  of  assimilation  may  differ  considerably 
in  different  varieties  of  the  same  botanical  species.  N.  L. 

Mode  of  Formation  of  Elaterin  in  Ecballium  Blaterium.  By 
Armand  Berg  {Bull.  Soc.  Chini.,  1897,  [iii],  17,  85— 88).— When  the 
fruit  of  Echallium  elaterium  is  cut  up  and  pressed,  a  turbid  liquid  is 
obtained  which  deposits  a  pale  green  powder,  of  which  the  chief  con- 
stituent is  elaterin.  If,  however,  the  entire  fruit  is  rapidly  pressed, 
the  liquid  obtained  is  at  first  clear,  but  soon  becomes  clouded.  This 
phenomenon  is  explained  by  the  fact  that  elaterin  does  not  exist  ready 
formed  in  the  fruit,  but  is  produced,  after  the  rupture  of  the  tissues,  by 
the  action  of  a  ferment  on  a  glucoside.  Both  of  these  substances  have 
been  isolated  from  the  clear  juice.  The  examination  of  the  ferment, 
for  which  the  name  elaferase  is  suggested,  is  not  yet  completed.  The 
glucoside  is  a  very  bitter,  amorphous,  yellowish  powder,  slightly  soluble 
in  water,  very  soluble  in  alcohol,  chloroform,  and  acetone,  but  insoluble 
in  ether  and  benzene.  With  sulphuric  acid  and  phenol,  it  gives  the 
same  reactions  as  elaterin.  N.  L. 

The  Nature  of  the  Reducing  Sugar  in  Sugar-cane  Sap,  Cane- 
sugar  Molasses,  and  Sorghum  Products.  By  C.  H.  Pellet  {Bied. 
Centr.,  1898,  27,  357  ;  from  Bui.  inst.  egypt,  and  Neue  Zeits.  Zuckerind., 
1897,  237,  245,  and  261). — Levulose  and  dextrose  are  present  in  sugar- 
cane juice,  but  in  varying  amounts.  In  sugar-cane  poor  in  sugar, 
containing  much  reducing  sugar,  there  is  more  levulose  than  dextrose, 
whilst  in  rich  canes  containing  little  reducing  sugar  there  is  more 
dextrose.  The  upper  portions  of  the  canes  are  richer  than  the  lower 
in  reducing  sugar  and  contain  more  levulose,  and  vice  versd. 

In  determining  the  reducing  sugar  in  sugar-cane  juice,  in  order  to 
estimate  the  amount  of  crystallisable  sugar,  the  solution  should  be 
treated  with  lead  solution  which  has  been  neutralised  with  acetic 
acid,  otherwise  a  not  inconsiderable  amount  of  levulose  is  precipitated. 
In  some  cases,  the  raffinose  must  be  determined.  The  reducing  sugars 
from  cane  and  from  sugar-cane  molasses  ferment  exactly  in  the  same 
manner  as  invert-sugar,  which  they  also  resemble  in  their  behaviour 
towards  lirne  and  alkalis. 

In  order  to  calculate  the  amounts  of  dextrose  and  levulose  in  sugar- 
cane juice  (or  the  molasses),  it  is  necessary  to  know  (1)  the  difference 
between  the  direct  polarisation  and  the  actual  crystallisable  sugar 
determined  by  inversion  (  -  D),  and  (2)  the  total  amount  of  reducing 
substances  (M),  the  rotatory  power  of  levulose  at  the  temperature  at 
which  the  experiments  were  made,  and  the  rotatory  power  of  the 
dextrose.  The  levulose  being  x  and  its  rotatory  power  L,  the  dextrose 
y  and  its  rotatory  power  0-793  :  0*973  y  -Lxx=  -  D  and  x  +  x=  R. 
The  general  formula  is  then  x  =  R-y,  y  =  UL-^B 

X-f- 0-793. 

N.  H.  J.  M. 

Presence  of  Amygdalin  and  Bmulsin  in  the  Seeds  of  Certain 
PomacesB.  By  Lutz  {Chem.  Centr.,  1897,  ii,  1054  ;  from  Rep.  Fharm., 
1897,  312). — The  distillates  obtained  from  the  seeds  of  Malus  com- 
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munis,  Cydonia  vtdgaris,  Cydonia  japonica,  and  Sorbus  aria  contain 
hydrocyanic  acid,  and  0*032  gram  of  this  acid  is  present  in  the  seeds 
of  Sorbtis  aucujMria.  To  test  for  emulsin,  the  cut  surfaces  of  the  seeds 
are  moistened  with  Millon's  reagent  diluted  with  five  times  the  volume 
of  water  acidified  with  nitric  acid  ;  the  cells  become  rose-coloured,  and, 
on  warming,  those  which  contain  emulsin  turn  light  brown. 

E.  W.  W. 

Iceland  Moss.  By  Ernest  W.  Brown  {Amer.  J.  Physiol.,  1898, 
1,  455 — 460). — The  bitter  constituents  of  the  lichen  Cetraria 
islandica  (Iceland  moss)  must  be  removed  by  treatment  with  water 
or  weak  alkali  before  it  can  be  made  into  palatable  bread.  Its  com- 
position is  as  follows. 

Total  nitrogen 056  per  cent. 

Extractives  0'14  „ 

"Protein"    032 

Ether  extract  (fat  and  fatty  acids)  1*2  „ 

Crude  fibre  53  „ 

Fat   2-2  „ 

Material  soluble  in  85  per  cent,  alcohol   ...  16  1  „ 

Soluble  carbohydrates  (as  dextrose) 43*3  „ 

The  quantity  of  proteids  is  thus  small  and  resists  artificial  digestion. 
The  soluble  carbohydrates  are  lichenin,  and  lichenin-starch  or  iso- 
lichenin.  Lichenin  gelatinises  like  starch,  and  by  hydrolysis  with  acids 
is  converted  into  dextrose  with  intermediate  dextrins.  Amylolytic 
enzymes  have  no  action  on  it.  From  experiments  on  rabbits,  the  con- 
clusion drawn  is  that  it  does  not  give  rise  to  glycogen  in  the  liver. 

Isolichenin,  which  is  obtained  after  filtering  off  the  jelly  formed  by 
lichenin,  is  present  in  smaller  quantity,  gives  a  blue  coloration  with 
iodine,  and  somewhat  resembles  soluble  starch.  On  hydrolysis  with 
acid,  it  yields  the  same  products  as  lichenin.  With  amylolytic  enzymes, 
it  forms  dextrins,  but  no  sugar.  W.  D.  H. 

Palm  Cake  and  Palm  Cake  Meal.  By  Adolph  Emherlino 
{Landw.  Versuchs-Stat.,  1898,  50,  5 — 63). — Acidity  of  jxihn  cake. — A 
number  of  samples  of  cake  and  meal  were  analysed  and  the  results 
grouped  according  to  the  odour  of  the  samples,  some  having  a  "  fruity  " 
odour,  others  being  slightly  rancid.  The  following  average  percentage 
results  are  given  for  (1)  cake,  (2)  meal,  and  (3)  crushed  cake.  The 
acid  number  represents  milligrams  of  KOH  per  gram  of  fat. 

Oleic  Acid 

Proteids.  Fat.  acid.  Acidity,  number. 

Palm  cake 17'12         7*85         2-36         320         63-4 

Palm  meal     1649         8-19         383         48-5         966 

Cru.shed  cake    16-84         1-67         0-45         28-9         575 

The  acidity  results,  which  are  somewhat  higher  than  those  previously 
obtained  (Nordlinger,  Abstr.,  1890,  929  ;  Heinrich,  2te.  Ber.  Landw. 
Versuclis-Stat.  Rostock,  1894  ;  H.  'Pre&en\uB,Land'W.Ver8uchs-Stat.,  1891, 
38,  296 ;  and  von  KUmker,  Verauchs-Stat.  Freitssens,  i  J.,  1894)  show 
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that,  on  the  whole,  the  acidity  of  palm  cake  meal  is  higher  than  that  of 
palm  cake.  The  slightly  rancid  samples  are  somewhat  more  acid  than 
the  others,  whilst  the  samples  of  a  fruity  odour  are  much  more  acid 
than  those  which  did  not  have  this  odour.  The  acidity  increases  with 
decrease  in  amount  of  fat ;  the  amount  of  acid  remains  (on  the  average) 
constant. 

In  the  case  of  earth-nut  cake,  Reitmair  (Abstr.,  1891,  770)  found 
the  cakes  richest  in  acid  contained  a  low  percentage  of  fat.  This 
does  not  hold  good  in  the  case  of  palm  cake,  probably  owing  to  the 
processes  of  manufacture  of  the  two  products  being  totally  different 
(compare  Emmerling,  Landw.  Versuchs-Stat.,  1897,  49,  51). 

With  regard  to  the  changes  which  take  place  when  palm  oil  is  kept, 
it  was  found  that  there  was  relatively  little  alteration  in  the  amount 
of  acid  after  two  years.  The  volatile  fatty  acids  increased  slightly 
when  the  oil  was  exposed  (4  months)  to  air.  The  iodine  number 
diminishes  when  the  oil  is  kept,  and  the  change  seems  to  be  quickened 
under  the  influence  of  light.  Exposure  for  2  years  considerably  raised 
the  acetyl  number  of  palm  oil.  Palm  cake  kept  for  2  years  showed 
very  little  change  in  the  amount  of  fat ;  there  was  a  very  slight  gain 
in  proteids  not  to  be  accounted  for  by  loss  of  water. 

Acidity  increased  very  greatly  when  the  cake  was  kept,  whether 
exposed  to  light  or  in  darkness,  and  in  closed  vessels.  The  iodine 
number  of  the  cake  increased  after  prolonged  exposure. 

N.  H.  J.  M. 

*  Composition  of  Humus.  By  Harry  Snyder  (/.  Amer.  Chem.  Soc, 
1897,  19,  738 — 744). — Humus  prepared  by  mixing  different  kinds  of 
organic  matter  with  soil  and  keeping  in  a  tight  box  for  a  year  out  of 
doors,  was  found  to  have  the  following  composition, 

Humiisfrom:                        C.                   H.  N.  0. 

Cow  manure  41-95           6-26  6-16  45-65 

Green  clover  54-22           3-40  8-24  34-14 

Meat  scraps    48-77           4-30  10-96  35-97 

Wheat  flour   51-02           3-82  5-02  40-14 

Oat  straw   54-30           2-48  2-50  40-72 

Sawdust 49-28           3-33  0-32  47-07 

Sugar 57-84           3-04  0-08  39-04 

The  average  composition  of  the  ash  of  eight  samples  of  precipitated 
humus  was. 

.     KjO.     NajO.     CaO.      MgO,    AljOg,    FejOj.       V^O^.  SO3,  CO2.       Insol. 

7-50     8-13     0-09     0-36     3-48     3-12     12-37  0-98  1-64     61-97 

A  portion  of  the  mineral  matter  is  shown  to  have  been  derived  from 
the  soil. 

Analysis  of  natural  humus  gave  the  following  percentage  results. 

C.  H.  N.  0.         Ash. 

1.  Rich  prairie  soil 45-12     367     10-37     28-60     12-24 

2.  Cultivated  soil 48-16     5-40       9-12     33-16       4-16 

3.  Never  cultivated 44-12     6-00       8-12     35-16       6-60 

4.  Cultivated  (about  40  years)  50-10     4-80       6-54     33-66       4-90 

N.  H.  J.  M. 

VOL.  Lxxiv.  ii.  33 
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Physical  Efifects  of  Various  Salts  and  Manure  Constituents 
on  a  Soil  as  Modifying  the  Factors  which  Control  its  Supply 
of  Moisture.  By  Jaspeu  L.  Bekson  {J.  Amer.  Chem.  Soc,  1897,  19, 
620 — 649). — The  rates  of  saturation  and  of  percolation  were  deter- 
mined without,  and  after  addition  of  small  amounts  of  salts  (various 
potassium,  sodium,  calcium,  magnesium,  and  ammonium  salts).  The 
rate  of  evaporation,  and  the  rate  and  extent  of  capillary  "  lift "  were 
also  determined  under  the  different  conditions. 

In  general,  it  was  found  that  the  four  principal  factors  on  which 
the  moisture  of  soil  depends  (the  rates  of  saturation,  percolation, 
evaporation,  and  capillary  rise)  when  altered  by  adding  some  salt,  all 
vary  in  the  same  direction,  whilst  the  capillary  effect  as  shown  by 
height  varies  in  the  opposite  direction.  The  action  of  certain  salts 
(sodium  carbonate,  for  instance)  in  reducing  the  rate  of  percolation,  <fec., 
is  due  to  the  breaking  up  of  the  soil  aggregates  into  smaller  ones,  and 
vice  versd.  At  first  sight,  this  seems  opposed  to  the  general  experience 
that  neutral  salts  precipitate  fine  clay  when  8usj)ended  in  water,  but 
in  this  case  the  soil  particles  have  already  been  broken  up,  and  only 
the  finest  are  present. 

Of  the  salts  experimented  with,  those  which  most  frequently  occur 
in  manures  (potassium  and  ammonium  sulphates  and  calcium  super- 
phosphate) would  have  very  little  effect  on  soil  moisture  when  ap- 
plied in  the  usual  amounts,  and  their  beneficial  effect  must  be 
mainly  due  to  the  plant-food  they  contain.  Sodium  carbonate,  chloride, 
and  nitrate  have,  however,  a  much  greater  effect.  These  salts  greatly 
decrease  the  rate  of  absorption  of  water,  whilst  they  considerably  in- 
crease the  power  of  the  soil  in  retaining  moisture  for  the  use  of  the 
crop ;  sodium  nitrate  is  thus  very  suitable  for  soils  which,  at  the  same 
time,  need  nitrogen,  and  are  not  suflSciently  retentive  of  moisture. 
More  nitrogenous  soil  of  a  similar  physical  nature  should  be  treated 
with  sodium  carbonate  or  chloride.  Soil  which  is  already  too  re- 
tentive would  be  injured  by  adding  sodium  nitrate  to  supply  nitrogen. 
This  explains  why  sodium  nitrate  often  decreased  the  yield  of  sugar- 
cane in  Louisiana,  whilst  lime  gave  good  results.  N.  H.  J.  M. 

Proportions  of  Chlorine  and  of  Nitrogen  as  Nitric  Acid  and 
as  Ammonia  in  certain  Tropical  Rain-waters.  By  J.  Burchmere 
Harrison  and  John  Williams  {J.  Amer.  Cliem.  Soc,  1897, 19,  1 — 9). — 
Analyses  of  the  rain  in  Barbados  and  British  Guiana,  made  for 
several  years  in  succession,  gave  the  following  average  results  (lbs. 


per  acre). 

Average 
rainfall. 

N.  as 

N.  aa 

Total 

inches. 

ammonia. 

nitrates. 

nitrogen. 

Chlorine. 

Barbados  

.     59-40 

1-009 

2-443 

3-452 

62-46 

Brit.  Guiana.. 

.  106-71 

1-321 

2-190 

3-511 

108-61 

The  highest  and  lowest  results  obtained  were  as  follows  (parts  per 
million). 

N.  as  ammonia.  N.  as  nitrates.  Chlorine. 

Barbados  1812     O'O  0914     0-001  47-04     2-48 

Brit.  Guiana...  1-376     0-0  0-823     00  1610     045 
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The  total  nitrogen  (as  nitrates  and  ammonia)  per  acre  in  the  two 
colonies,  situated  in  the  tropics  and  in  the  direct  course  of  the  trade 
winds,  is  rather  less  than  at  Rothamsted  (3 "74  lbs.  per  acre) ;  the 
relative  amounts  of  nitrogen  as  ammonia  and  as  nitrates  is,  however, 
very  different.  At  Rothamsted,  the  nitrogen  as  nitrates  amounts  to 
rather  over  one-fourth  of  the  total.  In  Barbados  about  three-fourths 
of  the  nitrogen  is  present  as  nitrates,  and  in  British  Guiana 
about  two-thirds  of  the  nitrogen  is  in  this  form.  Comparing  the 
results  with  those  obtained  at  Tokio  and  in  New  Zealand,  it  is  con- 
cluded that  in  tropical  rain  a  higher  proportion  of  the  nitrogen  is 
present  as  nitrates  than  in  the  case  of  the  rain  of  temperate  climates. 
In  rain-water  from  Venezuela  and  Reunion,  the  nitrogen  as  nitric  acid 
was  found  to  be  0'578  and  0*69  per  million  respectively  (Miintz  and 
Marcano,  Abstr.,  1889,  923). 

It  is  concluded  that,  whilst  the  rain  of  the  tropics  is  richer  in  nitric 
nitrogen  than  elsewhere,  the  total  nitrogen  supplied  to  the  soil  by  the 
rain  is  not  greater.  N,  H.  J.  M. 
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Apparatus  for  Gas  Analysis.  By  Theodor  Pfeiffer  and  Otto 
Lemmermann  {Landw.  Versuchs. -Stat.,  1898,  50,"143 — 158). — The  appa- 
ratus employed  for  collecting  and  measuring  the  gases  in  the  experi- 
ments on  denitrification  (this  vol.,  ii,  445)  is  described,  with  sketches. 
It  is  constructed  on  the  principle  of  weighing  the  amount  of  mercury 
corresponding  with  the  volume  of  gas,  instead  of  measuring  the  gas. 
The  apparatus  is  suitable  for  dealing  with  large  amounts  of  gas,  and 
could  be  readily  modified  according  to  requirements. 

N.  H.  J.  M. 

Volumetric  Estimation  of  Combined  Sulphuric  Acid.     By 

Fernand  Telle  (/.  Pharm.,  1898,  [vi],  7,  165— 170).— In  the  method 
described  by  the  author,  the  sulphuric  acid  is  precipitated  by  adding 
a  known  volume  of  standard  barium  chloride  solution,  and  the  excess 
of  the  latter  by  an  excess  of  a  standard  solution  of  potassium  di- 
chromate,  rendered  alkaline  by  the  addition  of  ammonia  free  from 
carbonate ;  the  unprecipitated  potassium  chromate  is  then  estimated 
by  determining,  by  means  of  sodium  thiosulphate,  the  amount  of 
iodine  it  is  capable  of  liberating  from  potassium  iodide.  The  standard 
solutions  used  should  be  of  equivalent  concentrations ;  if  the  barium 
chloride  is  decinormal,  the  solution  of  potassium  dichromate  should 
contain  7'358  grams  of  the  pure  salt  per  litre,  whilst  the  thiosulphate 
solution,  standardised  by  means  of  the  latter,  should  contain  about 
38  grams  of  the  crystallised  salt  ( +  5H2O)  per  litre. 

To  determine  the  sulphuric  acid  in  a  natural  water,  500  c.c.  of  the 
latter  is  evaporated,  after  the  addition  of  4 — 5  c.c.  of  hydrochloric 
acid,  until  the  volume  is  about  10  c.c,  and  is  then  decanted  into  a 

33—2 
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110  c.c.  flask,  the  residue  being  carefully  washed  with  the  least 
possible  amount  of  water ;  10  c.c,  or  a  sufficient  excess,  of  the  barium 
chloride  is  added,  the  liquid  boiled  and  rendered  alkaline  by  ammonia, 
and  100  c.c.  of  the  dichromate  solution  added.  The  solution  is  again 
boiled,  then  cooled  and  made  up  to  110  c.c,  and  filtered;  to  100  c.c 
of  the  filtrate,  acidified  with  hydrochloric  acid,  5  c.c.  of  10  per  cent, 
potassium  iodide  solution  is  added,  and  the  liberated  iodine  estimated 
by  the  solution  of  thiosulphate,  the  end-reaction  with  starch  solution 
being  quite  sharp.  Allowance  has,  of  course,  to  be  made  for  the  fact 
that  100  c.c.  only  of  the  original  110  c.c.  containing  free  chromate 
was  used  for  the  titration.  In  the  case  of  waters  containing  a  large 
amount  of  organic  matter,  the  latter  has  to  be  oxidised  by  potassium 
chlorate  during  the  preliminary  evaporation,  when  the  volume  is 
about  50  c.c,  care  being  taken  to  expel  completely  the  chlorine  pro- 
duced during  this  oxidation. 

The  potassium  sulphate  present  in  a  wine-extract  can  be  determined 
by  a  similar  method  ;  the  results  obtained  are,  however,  slightly  high, 
owing  to  the  presence  of  traces  of  phosphoiic  acid  in  the  extract. 

W.  A.  D. 

Simultaneous  Volumetric  Estimation  of  Sulphuric  Acid  and 
Calcium  Salts  in  Water.  By  Lucien  Robin  {J.  Pharm.,  1898,  [vi], 
7,  283 — 286). — To  100  c.c.  of  the  water  contained  in  a  measuring 
flask  with  the  neck  widened  above  the  graduation  mark,  0*5 — 10  c.c 
of  a  solution  containing  100  grams  of  sodium  carbonate  and  50  grams 
of  pure  caustic  soda  dissolved  in  300  c.c.  of  water  is  added,  the  mix- 
ture boiled  during  five  minutes,  and,  after  cooling,  diluted  to  100  c.c  ; 
the  precipitate  is  removed  by  filtration,  and  50  c.c.  of  the  filtrate 
taken  for  the  determination  of  the  sulphuric  acid.  This  is  carried  out 
by  neutralising  with  hydrochloric  acid,  boiling  to  expel  carbonic 
anhydride,  neutralising  again  with  ammonia,  and  precipitating  with 
an  excess  (10  c.c.)  of  half-decinormal  barium  chloride;  after  standing 
for  15  minutes,  the  solution  is  again  boiled,  and  10  c.c.  added  of  a 
solution  prepared  by  saturating  with  ammonia  3*69  grams  of  potassium 
dichromate  dissolved  in  a  litre  of  water.  The  liquid  is  then  filtered, 
20  c.c  of  a  solution  containing  10  grams  of  ferrous  sulphate  per  litre 
added,  and  the  amount  of  the  latter  remaining  unoxidised  determined 
by  standard  potassium  permanganate. 

To  estimate  the  calcium  salts,  the  precipitate  obtained  from  the 
original  100  c.c  of  water  is  dissolved  in  hydrochloric  acid,  the  solution 
rendered  alkaline  by  ammonia,  and  10  c.c.  of  decinormal  ammonium 
oxalate  added  ;  after  standing  30  minutes,  the  excess  of  ammonium 
oxalate  can  be  determined  in  the  filtrate  by  acidifying  with  nitric  acid, 
and  titrating  against  permanganate ;  or  the  calcium  oxalate  can  be 
dissolved  in  dilute  nitric  acid,  and  the  oxalic  acid  liberated  determined 
by  the  same  method.  W.  A.  D. 

Detection  and  Estimation  of  Sulphurous  and  Thiosulphuric 
Acids.  By  Wilhelm  Auteneieth  and  A.  Windaus  {Zeit.  anal.  CJiem., 
1898,  37,  290 — 300). — For  qualitative  separation, use  maybe  made  of 
the  wide  difference  in  the  solubility  of  the  strontium  salts  of  the 
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above  two  acids.  The  sulphite  requires  30,000  parts,  the  thiosulphate 
3*7  parts  of  water  for  solution.  A  mixture  of  the  alkali  salts  of  the 
two  acids  is  therefore  treated  with  excess  of  strontium  nitrate  or 
chloride,  shaken  vigorously,  filtered  after  a  few  minutes  through  a 
double  filter,  and  the  precipitate  well  washed.  The  thiosulphate  in 
the  filtrate  is  recognised  by  the  precipitation  of  sulphur  on  decomposing 
with  hydrochloric  acid,  the  sulphite  in  the  precipitate  by  dissolving 
in  dilute  acid  and  oxidising  with  iodine  to  sulphate,  either  with  or 
without  previous  addition  of  barium  chloride. 

For  quantitative  estimation,  a  solution  containing  the  two  salts  is 
titrated  with  iodine :  a  second  portion  of  the  same  solution  is  mixed 
with  excess  of  strontium  nitrate,  made  up  to  a  known  volume,  shaken, 
filtered  after  some  hours  through  dry  paper  and  an  aliquot  part  of  the 
filtrate  titrated  as  before.  By  deducting  0*4  c.c.  of  N/10  iodine  per 
100  c.c.  from  the  last  titration  to  correct  for  the  solubility  of  strontium 
sulphite,  very  fair  results  are  obtained.  M.  J.  S. 

Detection  of  Nitric  Acid  in  Human  Remains.  By  Anton 
Seyda  and  R.  Woy  {Chem.  Centr.,  1897,  ii,  1036—1037 ;  from  Zeit. 
offtntl.  Chem.,  3,  487 — 493). — If  possible,  the  urine  should  be  tested 
for  nitrous  acid  by  distilling  it  with  dilute  sulphuric  acid,  collecting 
the  distillate  in  a  flask  containing  aqueous  soda,  using  Griess'  well- 
known  test.  Another  portion  is  then  boiled  with  hydrochloric  acid 
and  ferrous  .chloride,  and  the  gases  passed  into  a  separating  funnel 
filled  with  mercury,  and  also  containing  a  little  aqueous  soda.  The 
mercury  is  afterwards  displaced  by  means  of  a  current  of  oxygen,  and 
the  alkaline  solution  again  tested  for  nitrous  acid ;  if  the  reaction  is 
now  very  much  stronger,  it  may  be  safely  assumed  that  nitric  acid 
was  present. 

Other  portions  of  the  body,  finely  comminuted,  are  twice  macerated 
with  water,  and  the  liquid,  filtered  through  cotton  wool,  is  mixed 
with  a  slight  excess  of  lime  and  evaporated  to  a  syrupy  consistence  ; 
this  syrup  is  then  extracted  with  alcohol  to  dissolve  the  calcium  nitrate, 
and  after  evaporating  the  spirit,  the  residue  is  dissolved  in  a  known 
volume  of  water  and  the  solution  used  for  the  detection  or  estimation 
of  the  nitric  acid.  The  method  best  suited  for  the  estimation  of  the 
nitric  acid  is  the  well-known  Schlosing-Schulze  process.  Methods 
based  upon  its  conversion  into  ammonia  cannot  be  employed,  as  it  is 
impossible  to  free  the  liquid  from  ammonia  by  distillation  with  potash, 

L.  DE  K. 

Detection  of  Phosphorus.  By  H.  Nattermann  and  Albert 
HiLGER  {Chem.  Centr.,  1897,  ii,  981 — 982  ;  from  Forsch.  Ber.  Lehensm. 
Hyg.,  4,  241 — 258). — The  authors  have  slightly  modified  Mitscher- 
lich's  apparatus.  By  means  of  a  30  cm.  glass  tube,  furnished  with 
india-rubber  connections  and  a  screw  clamp,  air  is  drawn  through  the 
apparatus  until  phosphorescence  sets  in,  when  a  current  of  carbonic 
anhydride  is  substituted  for  the  air,  and  the  liquid  in  the  flask  is 
heated  to  boiling.  Besides  causing  the  phosphorescence  to  be  more 
plainly  visible,  the  process  has  the  further  advantage  that  more  than 
90  per  cent,  of  the  phosphorus  may  be  recovered  from  the  distillate. 
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They  have  also  modified  Dussard-Blondlot's  method.  A  100  c.c. 
wide-necked  flask  containing  the  supposed  silver  phosphide  precipitate, 
and  also  some  zinc  and  water,  is  closed  by  means  of  a  cork  perforated 
with  three  holes  ;  through  two  of  these  pass  rectangularly  bent  tubes 
which  do  not  penetrate  below  the  cork.  A  current  of  hydrogen 
generated  from  a  Kipp's  apparatus  is  passed  in  through  one  of  them 
and  out  by  the  other,  which  is  connected  with  a  U-tube  containing 
pumice-stone  drenched  with  aqueous  potash,  this  in  turn  being 
connected  with  a  glass  tube  furnished  with  a  platinum  jet.  The  third 
opening  is  fitted  with  a  safety  funnel.  After  the  hydrogen  flame  has 
been  carefully  tested  and  found  to  be  free  from  any  green  colour,  dilute 
sulphuric  acid  (1  : 5)  is  admitted  through  the  safety -funnel,  and  this, 
if  phosphorus  be  present,  will  cause  the  liberation  of  hydrogen 
phosphide  from  the  silver  phosphide,  and  the  flame  will  become 
greenish.  L.  de  K. 

Rapid  Estimation  of  Phosphorus.  By  Henryk  Wdowjszewski 
(C/ieyn.  Centr.,  1897,  ii,  1038  ;  from  S'ta/U.  u.  Utsen,  1897,  814—815).— 
Two  grams  of  pig  iron  dissolved  in  30  c.c.  of  nitric  acid  of  sp.  gr.  =  1  '2 
is  diluted  to  50  c.c.  with  water,  filtered  from  the  undissolved  silicic 
acid  and  graphite,  and  boiled  down  to  the  original  bulk ;  it  is  then 
oxidised  with  potassium  permanganate,  mixed  with  hydrochloric  acid, 
and,  when  cold,  neutralised  with  ammonia.  After  heating  to  60°, 
molybdate  solution  is  added,  the  whole  shaken  for  5  minutes  and  the 
yellow  precipitate  collected  and  washed  with  a  10  per  cent  solution  of 
ammonium  nitrate.  It  is  then  dissolved  in  ammonia,  and  after  partly 
neutralising  with  hydrochloric  acid,  a  few  c.c.  of  magnesia  mixture  and 
an  excess  of  ammonia  are  added.  The  closed  flask  is  then  allowed  to 
stand  for  15  minutes  in  ice,  shaken  for  5  minutes,  and  the  precipitate 
at  once  collected  on  a  filter.  After  being  washed  with  dilute  ammonia, 
it  is  dried,  ignited,  and  weighed.  L.  de  K. 

Estimation  of  Phosphoric  Acid  as  Phosphomolybdic  Anhy- 
dride. By  P.  Neumann  {Zeit.  arud.  C/iem.,  1898,  37,  303—308).— 
From  the  experiments  of  Woy  (this  vol.,  ii,  138),  it  appears  that  the 
large  excess  of  ammonium  molybdate  commonly  employed  is  not 
necessary  ;  20  per  cent,  above  the  theoretical  amount  for  the  production 
of  24MoOg,P205,  or  about  36  parts  for  one  part  of  PgOj,  being 
sufficient.  In  the  analysis  of  ferruginous  phosphates  (basic  slag), 
"Woy's  method  gives  somewhat  lower  results  than  the  ordinary  process, 
in  which  the  phosphoric  acid  is  finally  precipitated  as  ammonium 
magnesium  phosphate.  This  deficiency  seems  to  be  attributable  to  the 
presence  (in  the  yellow  precipitate)  of  iron  phosphate,  the  molecular 
weight  of  which  is  much  lower  than  that  of  the  molybdenum  compound. 
By  employing  the  following  process,  results  have  been  obtained 
agreeing  very  closely  with  those  in  which  the  precipitate  was  weighed 
as  magnesium  pyrophosphate. 

Fifty  c.c.  of  the  cold  phosphate  solution  (containing  about  0-5  gram 
of  substance)  is  nearly  neutralised  with  ammonia,  then  mixed  with 
120  c.c.  of  the  ordinary  molybdate  solution,  and  stirred  in  the  cold  for 
15  minutes.  The  precipitate  is  then  washed  three  times  by  decantation 
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with  a  solution  containing  5  per  cent,  of  ammonium  nitrate  and  1  per 
cent,  of  nitric  acid,  and  rinsed  into  a  Gooch  crucible  with  the  same 
liquid.  The  Gooch  crucible,  placed  inside  an  ordinary  porcelain  crucible, 
is  exposed  to  a  gradually  rising  temperature  for  about  25  minutes, 
during  the  last  15  of  which  the  flame  of  the  Bunsen  burner  completely 
surrounds  it.    The  bluish-black  residue  has  the  formula  24Mo03,P2O5. 

M.  J.  S. 

Ignition  of  Ammonium  Magnesium  Phosphate.  By  Max 
SCHMOEGER  {Zeit.  anal.  Ghem.,  1898,  37,  308 — 310). — In  igniting  the 
precipitate  obtained  in  a  phosphoric  acid  estimation,  it  is  customary  to 
detach  it  from  the  filter  as  completely  as  possible,  burn  the  latter  in  a 
coil  of  platinum  wire,  and  raise  the  temperature  of  the  crucible 
containing  the  precipitate  very  gradually.  These  precautions  are 
quite  unnecessary.  After  shaking  out  most  of  the  precipitate  into  the 
crucible,  the  paper  filter  may  be  folded  together  and  added  to  the 
precipitate.  The  cover  is  then  placed  on  the  crucible  and  the  latter  at 
once  exposed  to  the  full  flame  of  a  Bunsen  burner  ;  a  little  later,  it  is 
placed  obliquely,  and  is  finally  heated  with  the  blow-pipe  flame.  A 
white  pyrophosphate  is  quickly  and  easily  obtained  ;  the  weight  agrees 
accurately  with  that  resulting  from  the  most  cautious  ignition,  and  no 
action  on  the  platinum  crucible  is  perceptible.  M.  J.  S. 

Colorimetric  Estimation  of  Silica  in  Water.  By  Adolf 
JoLLES  and  Fbiedeich  Neurath  {Zeit.  angw.  Chem.,  1898,  315 — 316). 
— The  process  is  based  upon  the  yellow  coloration  noticed  when 
solutions  of  silicic  acid  are  heated  with  a  nitric  acid  solution  of  molybdic 
acid.  Eight  grams  of  potassium  molybdate  is  dissolved  in  50  c.c.  of 
water  and  poured  into  50  c.c.  of  nitric  acid  of  sp.  gr.  =  1"2.  Twenty  c.c. 
of  the  sample  of  water  is  put  into  a  test-tube  of  such  size  that  the 
column  of  liquid  will  be  about  18  cm.  high;  1  c.c.  of  the  molybdate 
solution  is  then  added.  Similar  tubes  are  taken  containing  distilled 
water,  with  varying  small  quantities  of  silicic  acid  in  the  form  of  an 
alkali  silicate,  and  to  each,  1  c.c.  of  the  reagent  is  added.  On  warming 
to  80°,  the  colour  will  make  its  appearance,  and  the  tubes  are  then 
compared  as  usual.  The  amount  of  phosphoric  acid  in  waters  that  have 
not  been  concentrated  is  so  small  that  it  does  not  interfere  with  the 
reaction.  L.  de  K. 

Alkalimetric  Estimation  of  Metals.  By  Henri  Lescosur  {Bull. 
Soc.  Chim.,  1897,  [iii],  17,  26 — 55). — The  volumetric  estimation  of 
metals  forming  oxides  soluble  in  water  presents  no  special  difficulty, 
and  the  nature  of  the  indicator  employed  is  immaterial.  In  the  case 
of  metals  forming  insoluble  oxides,  however,  litmus  cannot  be  used, 
owing  to  the  formation  of  unstable  compounds  of  the  oxide  with  the 
indicator,  and  there  is  an  important  distinction  between  the  results 
obtained  by  the  use  of  helianthin,  on  the  one  hand,  and  phenolphthalein 
on  the  other.  When  alkali  is  gradually  added  to  a  liquid  containing 
an  insoluble  oxide  and  excess  of  acid  in  presence  of  phenolphthalein, 
the  red  coloration  of  the  latter  does  not  make  its  appearance  until  the 
free  acid  has  been  neutralised  and  the  whole  of  the  oxide  precipitated. 
Phenophthalein,  therefore,  is  an  indicator  of  the  transition  from  peu- 
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trality  to  alkalinity,  Helianthin,  on  the  other  hand,  indicates  the 
passage  from  acidity  to  neutrality,  the  end  point  being  reached  when 
the  free  acid  has  been  neutralised,  and  the  precipitation  of  the  oxide 
is  about  to  commence.  If  both  indicators  are  present  in  the  solution, 
the  amount  of  alkali  added  between  the  two  end  points  is  proportional 
to  the  metallic  oxide  present.  An  insoluble  base  may  be  titrated 
directly  by  means  of  standard  acid  and  helianthin,  but  as  solution 
takes  place  slowly,  it  is  generally  advantageous  to  dissolve  in  a  known 
excess  of  acid  and  titrate  back  with  alkali.  A  similar  procedure  is 
sometimes  required  when  phenolphthalein  is  employed,  especially  when 
there  is  a  tendency  to  the  formation  of  basic  salts,  or  when  the  in- 
soluble oxide  is  coloured ;  in  this  case,  the  solution  is  boiled  with  excess 
of  alkali,  filtered,  and  the  filtrate  titrated  back  with  standard  acid. 

The  accuracy  of  the  results  obtained  by  the  use  of  phenolphthalein 
is  liable  to  be  adversely  affected  by  the  presence  of  carbonic  anhydride, 
and  the  carrying  down  of  undecomposed  salt  by ,the  precipitated  oxide. 
These  sources  of  error  are  to  be  avoided  by  working  with  sufficiently 
dilute  solutions,  free  from  carbonic  anhydride,  and  by  operating  at 
the  boiling  temperature.  It  is  also  to  be  noted  that  some  oxides,  such 
as  those  of  magnesium,  silver,  and  lead,  usually  regarded  as  insoluble 
in  water,  are  sufficiently  soluble  to  affect  phenolphthalein.  The  indica- 
tions of  helianthin  are  not  so  sharp  as  those  of  phenolphthalein,  and 
are  very  obscure  in  the  presence  of  feeble  acids  and  of  ferric  oxide ; 
for  this  reason,  oxalic  acid  is  not  so  well  adapted  for  alkalinity  as  the 
mineral  acids.  The  standard  alkali  should  be  free  from  carbonate  and 
alumina  or  other  oxides.  The  use  of  baryta  offers  certain  advantages, 
its  strength  undergoes  alteration  from  absorption  of  carbonic  an- 
hydride, but  remains  independent  of  the  nature  of  the  indicator. 
Barytes  is  not  sufficiently  soluble  to  allow  of  a  normal  solution  being 
obtained,  but  a  mixture  of  baryta  and  soda  answers  equally  well. 
The  use  of  picric  acid  is  recommended  for  standardising  the  solutions, 
as  it  is  easily  obtained  pure  and  has  a  high  molecular  weight,  229. 
The  chief  disadvantage  attending  its  use  is  its  sparing  solubility, 
400  c.c.  of  water  being  required  for  the  solution  of  2  29  grams.  In  the 
comparison  of  the  standard  acid  and  alkali  with  each  other,  the  inter- 
vals between  the  end  points  indicated  by  phenolphthalein  and  helianthin 
should  not  correspond  with  more  than  one  or  two  drops  of  N/10  solu- 
tion. The  absence  of  appreciable  amounts  of  carbonic  anhydride  or 
alumina  is  thus  proved. 

Estimation  of  Magnesium. — As  magnesium  oxide  is  sufficiently  solu- 
ble to  affect  phenolphthalein,  magnesia,  obtained  by  precipitation  with 
sodium  hydroxide  and  subsequent  washing  with  water,  may  be  titrated 
directly  by  using  phenolphthalein  and  adding  standard  acid  until  the 
red  colour  is  discharged  ;  but  as  the  oxide  dissolves  slowly,  it  is  better 
to  boil  the  precipitated  magnesia,  or  magnesium  carbonate,  with  excess 
of  standard  acid  and  titrate  back  with  alkali.  If  other  metals  are 
present  along  with  magnesium,  phenolphthalein  is  added  to  the  solu- 
tion, and  then  alkali  until  the  red  colour  appears.  The  precipitated 
oxides  are  filtered  off,  and  the  magnesia,  which  is  left  in  solution,  is 
precipitated  by  further  addition  of  alkali,  and  estimated  as  before. 
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Magnesia  is  best  separated  from  alumina  by  boiling  with  excess  of 
caustic  soda,  whilst  lime  must  be  removed  by  means  of  ammonium 
carbonate,  since  it  is  partially  precipitated  along  with  magnesia  by 
caustic  soda. 

Estimation  of  Zinc. — [With  Cl.  Lemaire,] — The  results  obtained 
by  previous  observers  are  criticised,  and  the  following  methods  are 
stated  to  give  the  most  satisfactory  results.  (1)  The  solution  is  boiled 
with  excess  of  sodium  carbonate,  filtered,  and  the  washed  precipitate, 
together  with  the  filter,  treated  with  excess  of  standard  acid  and 
titrated  back  with  alkali,  using  helianthin  as  the  indicator.  (2)  Both 
indicators  are  added,  and  then  standard  alkali  until  the  red  tint  of 
the  helianthin  disappears.  Excess  of  alkali  is  now  added,  the  solution 
boiled,  and  titrated  back  with  acid  until  the  end  point  indicated  by 
phenolphthalein  is  reached.  The  alkali  used  between  the  two  end 
points  corresponds  with  the  zinc  present.  Instead  of  weighing  the 
oxide  or  sulphide  of  zinc  obtained  in  the  usual  gravimetric  processes,  it  is 
recommended  that  the  moist  precipitates  be  dissolved  in  hydrochloric 
acid,  boiled,  and  treated  by  method  2 ;  the  error  arising  from  the  pre- 
sence of  alkali  in  an  imperfectly  washed  precipitate  is  thus  avoided. 

Estimation  of  Lead. — [With  Delsaux]. — The  direct  titration  of  lead 
salts  with  caustic  alkalis  is  unsatisfactory,  owing  to  combination  taking 
place  between  the  phenolphthalein  and  oxide  of  lead.  Good  results, 
however,  are  obtained  by  using  sodium  carbonate  at  the  boiling  tem- 
perature. Helianthin  may  also  be  used,  the  lead  being  precipitated 
as  oxide  or  carbonate,  washed,  dissolved  in  excess  of  acid,  and  titrated 
back  with  alkali.  If  free  acid  be  present,  sodium  carbonate  is  run  in 
until  the  red  tint  of  helianthin  is  discharged ;  the  solution  is  boiled, 
and  the  titration  continued  to  the  end  point  indicated  by  phenol- 
phthalein. Lead  sulphate  may  be  titrated  in  precisely  the  same 
manner,  although  the  reaction  takes  place  somewhat  slowly,  and  this 
process  is  useful  in  connection  with  the  separation  of  lead  from  other 
metals.  In  the  presence  of  the  alkaline  earths,  the  sulphates  of  which 
are  also  insoluble,  the  lead  is  to  be  precipitated  by  caustic  alkali  added 
in  very  slight  excess,  and  the  washed  precipitate  treated  as  above 
described.  N.  L. 

Estimation  of  Potash  in  Potash-manures.  By  L^on  Bonnet 
{Chem.  Centr.,  1897,  ii,  1157 — 1158;  from  Bev.  Chim.  anal,  applic,  5, 
421 — 422). — Assay  of  Potassium  Chloride. — Fifty  grams  of  the  sample  is 
dissolved,  made  up  to  1  litre,' and  filtered;  20  c.c.  of  the  filtrate  is 
mixed  with  10  c.c.  of  saturated  baryta  water  and  the  excess  of  barium 
is  then  removed  by  a  current  of  carbonic  anhydride.  After  boiling 
for  a  few  minutes,  the  liquid  is  filtered  and  the  potash  is  then  estimated 
in  the  usual  way  with  perchloric  acid. 

Assay  of  Potassium  Sulphate  and  Kainite. — Instead  of  10  c.c.  of  baryta 
water,  40  c.c.  is  used,  and  the  operation  is  conducted  as  before. 

Assay  of  mixed  Manures. — Twenty-five  grams  of  the  manure  is  dis- 
solved, made  up  to  500  c.c.  and  filtered.  100 — 200  c.c.  of  the  liquid  is  dried 
in  a  porcelain  dish  with  1 — 2  grams  of  calcium  hydroxide,  incinerated 
at  the  lowest  possible  temperature,  the  residue  dissolved  in  boiling 
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water,  and  the  filtrate,  which  is  kept  boiling,  is  then  treated  with  baryta 
as  described.  L.  de  K. 

Detection  of  Sodium  Carbonate  in  Sodium  Phosphate.  By 
Qeissler  {Zeit.  anal.  Cheni.,  1898,  37,  323;  from  Pharm.  Centralh., 
34,  729). — Phenolphthalein  will  detect  1/10  per  cent,  of  sodium  car- 
bonate in  dibodium  hydrogen  phosphate,  which  latter,  when  pure,  gives 
no  pink  colour  with  the  indicator.  The  test  with  ammonium  chloride 
and  magnesium  sulphate,  sometimes  recommended,  is  fallacious. 

M.  J.  S. 

Analysis  of  Sodium  Sulphide.  By  Ferdinand  Jean  (/.  Phami., 
1898,  [vi],  7,  170 — 172). — Ten  grams  of  the  coarsely  powdered  sample 
is  dissolved  in  water,  and,  after  removing  the  insoluble  substances  by 
filtration,  diluted  to  a  litre.  The  quantity  of  iodine  corresponding 
with  the  sodium  sulphide,  polysulphides,  and  thiosulphatc  in  10  c.c. 
of  the  solution  is  then  determined  by  direct  titration.  The  sodium 
monosulphide  present  in  the  10  c.c.  is  estimated  by  adding  as  many 
c.c.  of  a  solution  containing  6*7  grams  of  ammonium  sulphate  per 
litre  as  were  employed  in  the  iodine  titration,  diluting  with  30  c.c. 
of  water,  and  distilling  the  ammonia  liberated  into  20  c.c.  of  decinormal 
acid ;  the  distillate  is  then  boiled  to  expel  hydrogen  sulphide,  and  the 
excess  of  acid  determined.  Each  cubic  centimetre  of  acid  neutralised 
by  the  ammonia  corresponds  with  0*0039  gram  NaoS.  The  residue  in 
the  distilling  flask  is  then  titrated  against  decinormal  iodine,  and  the 
quantity  of  sodium  thiosulphate  in  the  original  10  c.c.  determined^ 
The  difference  between  the  first  and  second  iodine  titrations  is  a 
measure  of  both  the  monosulphide  and  polysulphides  present,  and  is 
best  expressed  in  terms  of  the  former.  The  value  so  obtained  is  always 
greater,  unless  no  polysulphides  are  present,  than  that  obtained  for 
the  monosulphide  by  the  ammonia  distillation,  since  the  latter  only 
determines  monosulphide  present  as  such.  The  difference  between  the 
two  values  indicates  an  excess  of  monosulphide  corresponding  with  the 
polysulphides,  so  that  it  is  best  expressed  as  sulphur.  Since  both  the 
monosulphide  and  polysulphides  of  sodium  behave  in  the  same  way 
towards  ammoniacal  zinc  solution,  the  same  results  are  obtained  by 
titration  against  the  latter  as  were  obtained  with  iodine. 

W.  A.  D. 

Microchemical  Detection  of  Magnesia.  By  Gysbert  Romijn 
{Zeit.  anal.  C/iem.,  1898,  37,  300— 301).— Traces  of  magnesium  may 
be  detected  in  presence  of  cobalt,  iron,  chromium,  aluminium,  and  the 
alkali  metals,  by  adding  a  little  citric  acid,  and  excess  of  ammonia, 
evaporating  to  di'yness  without  regard  to  any  precipitate  which  may 
form,  dissolving  the  residue  in  ammonia  (diluted  with  10  volumes  of 
water),  and  adding  a  fragment  of  sodium  phosphate.  The  crystals 
obtained  at  any  dilution  exhibit  under  the  microscope  the  hemimorphic 
forms  described  by  Bohrens,  together  with  a  highly  characteristic  twin 
combination,  of  which  a  figure  is  given.  The  presence  of  much  zinc 
is  an  obstacle  to  the  microchemical  detection  of  magnesia. 

M.  J.  S, 
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Electrolytic  Estimation  of  Cadmium.  By  Eberhard  Rimbach 
{Zeit.  anal.  Chem.,  1898,  37,  284— 290),— The  author  reports  his 
experience  of  the  cyanide  method  of  Beilstein  and  Jawein  (Abstr., 
1879,  746)  which  he  pronounces  to  be  a  perfectly  satisfactory  one. 
The  cadmium  may  be  in  the  form  of  either  chloride  or  sulphate  ;  the 
neutral  solution  is  to  be  treated  with  an  excess  (about  3  grams)  of 
98  per  cent,  potassium  cyanide  and  electrolysed  at  ordinary  tempera- 
tures with  a  current  of  0*02 — 0*04  ampere  and  a  potential  of  3 — 3*3 
volts,  which  may  either  be  supplied  from  a  storage  battery  or  from 
3 — 5  Meidinger  elements.  In  12 — 16  hours,  quantities  of  metal  up  to 
0'4  gram  can  be  deposited,  and  in  all  cases  the  metal  is  deposited  in  a 
coherent  and  lustrous  layer,  no  trace  of  spongy  metal  ever  being  ob- 
tained. That  the  current  is  strong  enough  may  be  judged  from  the 
solution  acquiring  a  dark  brown  colour ;  but  too  strong  a  current 
leads  to  the  deposition  of  black  stains,  whilst  the  platinum  cathode  is 
slightly  attacked.  Should  copper  be  present,  that  metal  is  not  precipi- 
tated until  all  the  cyanide  is  decomposed.  In  this  case,  5  grams  of  cyanide 
should  be  added,  and  a  very  satisfactory  estimation  of  both  metals 
can  be  made.  Should  the  metals  be  present  as  nitrates,  conversion  into 
chlorides  is  desirable.  In  presence  of  magnesium,  addition  of  ammonium 
chloride  prevents  the  deposition  of  any  of  that  metal.  M.  J.  S. 

Estimation  of  Traces  of  Lead  in  Sugar  and  Saccharine 
Liquors,  By  Alexander  Kollrepp  {Chem.  Centr.,  1897,  ii,  1160; 
from  H.  Zeit.  Bub.  Zuck.  Ind.,  38,  126— 128),— If  hydrogen  sulphide 
is  passed  through  a  saccharine  liquid  containing  a  trace  of  lead,  the 
lead  sulphide  is  so  finely  divided  that  it  cannot  be  filtered  off,  but  it 
may  be  precipitated  by  adding  to  the  liquid  a  mixture  of  paper  pulp 
and  aluminium  hydroxide.  The  author  now  proposes  using  white  of 
egg;  500 — 1000  grams  of  sugar  is  dissolved  in  water  to  30 — 40° 
Brix,  and  after  passing  hydrogen  sulphide  for  half  an  hour  and  allow- 
ing the  liquid  to  remain  for  another  3  hours,  solution  of  white  of  egg 
is  added,  and  the  whole  boiled  ;  if  the  liquid  is  alkaline,  it  must  be 
previously  neutralised  with  acetic  acid.  The  precipitate  is  collected, 
washed  with  a  weak  solution  of  hydrogen  sulphide,  dried,  and  inciner- 
ated ;  the  ash  is  then  moistened  with  water,  a  little  sodium  carbonate 
added,  and  the  whole  gently  ignited ;  by  treating  the  residue  repeatedly 
with  water,  any  sulphuric  acid  is  removed,  and  the  undissolved  portion 
together  with  the  filter  is  again  ignited,  and  then  digested  for  half  an 
hour  with  boiling  concentrated  nitric  acid.  After  diluting  and  filter- 
ing, the  liquid  is  evaporated  nearly  to  dryness,  the  residue  extracted 
with  water,  and  the  lead  tested  for  with  hydrogen  sulphide. 

The  amount  of  lead  found  by  the  author  in  juices  which  had  been 
treated  by  Wohl's  lead  oxide  process  was  quite  insignificant. 

L   DE   K. 

Detection  and  Estimation  of  Traces  of  Lead  in  Beet  Sugar. 

By  Georg  Kassner  {Chem.  Centr.,  1897,  ii,  1160 — 1161  ;  from  Dingl. 
Pol.  J.,  298,  303). — The  author  states  that  traces  of  lead  in  beet 
sugar  may  be  detected  and  estimated  by  Kollrepp's  process  (see 
preceding  abstract).  L.  de  K. 

/ 
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'  Volumetric  Estimation  of  Chromium.  By  Rudolf  L.  Lefflkr 
{Chem.  News,  1898,  77,  156— 157).— Galbraith's  method  of  estimating 
chromium  in  steel  or  iron  by  dissolving  the  metal  in  dilute  sulphuric 
acid,  oxidising  the  ferrous  sulphate  formed  with  potassium  perman- 
ganate and  the  chromic  oxide  by  the  further  use  of  an  equal  quantity 
of  the  same  reagent,  filtering,  adding  ferrous  salt  to  the  filtrate,  and 
titrating  back  with  potassium  dichromate,  is  shown  to  give  results 
varying  with  the  proportion  of  acid  used  for  solution,  and  also  with 
the  magnitude  of  the  excess  of  permanganate  employed.  It  is  neces- 
sary to  make  a  blank  experiment  under  exactly  the  same  conditions 
as  those  used  in  the  analysis,  and  to  subtract  the  value  so  obtained 
from  the  amount  of  chromium  found.  D.  A.  L. 

Separations  from  Chromic  Acid.  III.  Separation  of 
Aluminium.  By  Harry  Brearley  {Ch«m.  News,  1898,  77, 179 — 180. 
Compare  this  vol.,  ii,  409). — With  potassium  chromate  and  aluminium 
chloride  in  hot  solutions,  the  author  finds,  as  other  workers  have  done, 
that  no  permanent  precipitate  forms  until  five  equivalents  of  chromate 
have  been  added ;  with  cold  solutions,  however,  even  a  small  amount 
of  chromate  gives  a  precipitate  which  only  dissolves  tardily  and  never 
completely ;  with  iron,  the  reverse  is  the  case  (compare  loc.  cit.). 
Aluminium  hydroxide  reacts  with  potassium  chromate,  therefore  the 
separation  of  chromium  and  aluminium  is  imperfect  unless  alkali  is 
used  in  excess.  The  recovery  of  chromium  from  solutions  contain- 
ing 0-5  gram  of  aluminium  and  50  c.c.  of  potassium  chromate 
(1  c.c.  =005  Fe)  amounted  to  99  per  cent,  with  an  excess  of  30  c.c.  of 
2N  sodium  carbonate,  but  was  less  with  smaller  excess  of  this  alkali, 
or  when  ammonia  or  ammonium  carbonate  was  used.  For  aluminium 
estimations,  however,  it  is  pointed  out  that  the  quantity  of  aluminium 
hydroxide  dissolved  is  greater  the  greater  the  excess  of  alkali,  and  that 
sodium  carbonate  is  more  active  in  this  direction  than  the  other 
alkalis.  The  separation  of  chromium  from  aluminium  by  means  of 
sodium  acetate  is  imperfect,  since,  when  neutralised  not  only  is  there 
an  error  due  to  the  reaction  of  the  chromate  with  aluminium  chloride, 
but  also  that  due  to  the  reaction  between  the  latter  and  the  aluminium 
hydroxide,  whereas,  when  not  neutralised,  much  aluminium  is  dis- 
solved. With  sodium  phosphate,  however,  following  Carnot's  instruc- 
tions, or  even  in  neutralised  solutions,  the  separation  is  satisfactory  ; 
but  20  c.c.  of  saturated  sodium  phosphate  is  not  sufficient  to  preci- 
pitate 0*5  gram  of  aluminium ;  therefore  to  separate  chromium  and 
aluminium,  the  use  of  ammonia  or  ammonium  carbonate  or  of  any 
method  involving  the  precipitation  of  aluminium  from  a  neutral  solu- 
tion should  be  justified  or  abandoned.  From  what  has  been  shown,  it 
is  evident  that  the  separation  of  alumina  and  ferric  oxide  together  from 
chromic  anhydride  cannot  be  effected  by  sodium  carbonate,  sodium 
hydroxide,  or  sodium  phosphate  without  modifications  of  the  present 
methods  ;  the  sodium  phosphate  separation  becomes  effective  by  treat- 
ing the  solution  so  as  to  just  neutralise  the  free  acid  without  the 
formation  of  any  dissolved  ferric  hydroxide,  a  state  indicated  by  the 
change  of  colour  ;  under  these  conditions,  and  with  0,  2,  and  6  per 
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cent,  of  acetic  acid,  nearly  perfect  chromium  recoveries  were  obtained 
from  mixtures  of  equivalent  proportions  of  ferric  chloride  and  potas- 
sium chromate.  D.  A.  L. 

Volumetric  Estimation  of  Metallic  Sulphides.  By  Jos. 
Hanus  {Zeit.  anorg.  Chem.,  1898,  17,  111— 116).— The  method  con- 
sists in  treating  the  precipitated  sulphide  with  ferric  sulphate  or 
chloride,  and  titrating  the  ferrous  solution  so  obtained  with  perman- 
ganate. 

In  the  estimation  of  antimony,  the  reaction  takes  place  according 
to  the  equation  Sb2S3-i-5Fe2(S04)3  +  8H20  =  2H3Sb04-F  lOFeSO^H- 
SHgSO^-f-Sg.  From  0*2 — 09  gram  of  antimony  sulphide  is  boiled  for 
15  minutes  with  an  excess  of  ferric  sulphate,  and,  after  cooling,  suffi- 
cient svilphuric  acid  added  to  dissolve  the  precipitate  and  the  solution 
made  up  to  200  c.c.  ;  100  c.c.  is  then  filtered  through  a  dry  filter,  and 
titrated  with  permanganate.  The  results  are  accurate.  The  antimony, 
in  mixtures  of  antimony  sulphide  and  sulphur,  can  be  estimated  by 
this  method,  as  the  sulphur  has  no  influence  on  the  result.  It  is  im- 
portant that  the  antimony  sulphide  precipitate  should  not  be  exposed 
to  the  air,  as  ferric  sulphate  is  without  action  on  the  oxysulphide. 

Ferric  sulphate  also  reacts  with  the  sulphides  of  lead,  mercury, 
copper,  cadmium,  tin,  arsenic,  and  bismuth.  The  author  has  obtained 
accurate  results  by  this  method  with  lead  and  bismuth  sulphides. 
Mercury  and  arsenic  sulphides  are  only  partially  oxidised,  even  after 
prolonged  action.  With  copper  sulphide,  the  author  could  not  obtain 
accurate  results  with  ferric  sulphate,  and  with  ferric  chloride  99  per 
cent,  of  the  copper  was  determined,  but  the  blue  colour  of  the  solution 
greatly  interferes  with  the  titration.  E.  C.  R. 

New  Method  of  Estimating  Bismuth.  By  Ludwig  Vanino  and 
F.  Treubert  {Ber.,  1898,  31,  1303).— Formalin  (formaldehyde  solu- 
tion) and  a  large  excess  of  soda  are  added  to  the  slightly  acid  bismuth 
solution,  and  the  whole  is  heated  on  the  water  bath  and  stirred  until 
the  liquid  has  become  clear,  after  which  a  little  more  formalin  and  alkali 
is  added,  and  the  heating  is  continued  for  a  few  minutes  over  a  bare 
flame.  The  spongy  precipitate  of  metallic  bismuth  is  washed  re- 
peatedly by  decantation,  pressed  together  with  a  glass  rod,  collected 
on  a  tared  filter,  washed  with  absolute  alcohol,  dried  at  105°,  and 
weighed.  The  method  is  simpler  than  the  usual  ones,  and  quite  as 
accurate;  in  the  analyses  quoted,  the  maximum  error  is  ±0*1  percent. 
of  the  weight  of  the  bismuth.  C.  F.  B. 

Estimation  of  Methane  in  Fire-damp.  By  Eduard  Hankus 
{Chem.  Centr.,  1897,  ii,  987  ;  from  Osterr.  Zeit.  Berg.  Hiitt.,  45, 
548 — 549). — The  sample  should  be  collected  in  a  glass,  and  not  in  a 
tin,  vessel,  as  when  the  latter  is  used  it  is  not  possible  to  see  whether 
any  deposit  is  formed  on  the  sides  of  the  vessel.  If  there  is  such  a 
deposit,  it  may  cause  the  complete  absorption  of  the  methane,  but  if 
there  is  none,  the  gas  may  be  kept  for  some  18  days  without  under- 
going any  diminution  in  volume.  Excess  of  methane  will  always 
be  noticed  after  a  sudden  fall  of  the  barometer.  L.  de  K. 
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Estimation  of  Ferrocyanogen.  By  Leonard  de  Koningh  {Zeit. 
angto.  Chevi.,  1898,  463 — 464). — The  process  is  based  on  the  fact  that 
the  insoluble  ferrocyanides  are  decomposed  by  heating  with  aqueous 
potash,  yielding  potassium  ferrocyanide.  The  latter,  when  fused  with 
saltpetre,  yields  ferric  oxide,  which  may  be  estimated  with  great  ac- 
curacy, and  the  amount  of  ferrocyanogen  calculated  from  it.  If  the 
sample  contains  Prussian  blue,  it  is  likely  to  contain  also  lead 
chromate ;  this  also  dissolves  in  the  potash,  but  the  lead  may  be 
removed  by  means  of  sodium  sulphide,  the  chromium  passing  all  but 
completely  into  the  melt.  The  undissolved  ferric  oxide  must  not  be 
weighed  without  further  purification,  which  is  best  effected  by  dis- 
solving it  in  hydrochloric  acid,  adding  citric  acid,  and  finally  ammonia 
and  ammonium  sulphide.  The  iron  sulphide  is  then  converted  into 
oxide  by  ignition. 

The  author  points  out  the  difficulty  experienced  when  testing  com- 
mercial Pru88ian  blue.  If  it  contains  much  alumina,  it  is  impossible 
to  state  with  certainty  whether  part  of  the  "  ferrocyanogen  "  found  is 
not  really  the  valuele.ss  aluminium  compound.  Then,  again,  even  the 
most  carefully  prepared  blue  is  a  mixtuie  of  the  real  ferric  ferro- 
cyanide with  ferric  hydroxide  and  alkali  ferrocyanide.  An  experiment 
is  described  from  which  it  would  appear  that  1  part  of  ferric  oxide  corre- 
sponds with  about  5  parts  of  commercial  Prussian  blue.       L.  de  K. 

Volumetric  Estimation  of  Glycerophosphates.  By  A.  Astruc 
{J.  Fharm.,  1898,  [vi],  7,  5 — 8). — Although  solutions  of  calcium 
glycerophosphate  are  always  alkaline  to  methyl-orange,  they  are  some- 
times acid  and  sometimes  alkaline  towards  phenolphthalein  ;  in  the 
latter  case,  the  alkalinity  is  very  feeble,  whereas,  when  acid,  a  con- 
siderable quantity  of  caustic  soda  is  required  for  neutralisation. 
When  either  the  acid  or  alkaline  salts  have  been  exactly  neutralised 
in  presence  of  phenolphthalein,  the  amount  jof  sulphuric  acid  sub- 
sequently required  to  produce  a  neutral  tint  with  methyl-orange 
corresponds  with  the  equation  2Ca(CgH702)PO^ -f- HgSO^  =  CaSO^ -f 
CaH2(C3H-02p04)2.  When  the  solution  of  the  glycerophospate  has, 
in  the  first  place,  been  rendered  neutral  to  methyl-orange  by  a  mineral 
acid,  the  amount  of  caustic  soda  required  to  produce  a  pink  coloration 
with  phenolphthalein  corresponds  with  the  equation  CaH2(C8H-02P04)2 
+  2NaOH  =  CaNa.,(C3H702P04)2  +  2Hp,  or  =  Ca(C3H702)P04  + 
Na2(C,H702)P04-f-2H20. 

In  either  of  the  above  cases,  2  molecules  of  sodium  hydroxide 
correspond  with  1  molecule  of  phosphoric  anhydride.  By  using  the 
second  reaction,  the  author  finds  that  the  amount  of  the  latter  present 
in  samples  of  calcium  glycerophosphate  can  be  determined  with  a  fair 
degree  of  accuracy,  providing,  of  course,  that  the  salt  is  not  adulterated 
with  other  metallic  phosphates  or  phosphoric  acid.  W.  A.  D. 

Volumetric  Estimation  of  Glycerophosphates.  By  Adrian 
and  AuQUSTE  Trillat  {J.  Fharm.,  1898,  [iv],  7,  163 — 165,  and 
225 — 226.  Compare  preceding  abstract,  and  this  vol.,  i,  222). — The 
authors  describe  a   method  for  estimating  glycerophosphates  of  the 
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alkaline-earths,  which  is  substantially  identical  with  that  depending 
on  the  first  equation  in  the  preceding  abstract. 

The  presence  of  glycerol  does  not  interfere  with  the  use  of  methyl- 
orange  or  phenolphthalein  as  indicators  for  estimating  phosphoric  acid 
by  titration  against  alkalis.  When  phosphoric  acid  is  mixed  with 
normal  or  acid  glycerophosphates,  the  amount  of  alkali  required  for 
neutralisation  corresponds,  when  either  methyl-orange  or  phenol- 
phthalein is  used  as  an  indicator,  with  the  sum  of  the  quantities 
required  by  the  constituents  of  the  mixture.  W.  A.  D. 

Estimation  of  Glucose  in  Urine  by  Means  of  Methylene-blue. 
By  GoFF  {Ohem.  Centr.,  1897,  ii,  1062  ;  from  Eep.  de.  Fharm.,  1897, 
250). — Although  urine  decolorises  methylene-blue,  it  has  no  such 
action  if  it  has  been  previously  strongly  diluted.  Urine  may,  therefore, 
be  tested  for  glucose  by  adding  to  1  c.c.  of  the  diluted  sample  (1:3) 
5  c.c.  of  a  solution  of  methylene-blue  (1  :  5000)  containing  a  few  drops 
of  aqueous  potash.  Normal  urine  remains  blue,  but  diabetic  urine  is 
at  once  decolorised  or  turns  pale  yellow.  To  render  this  reaction 
quantitative,  30  c.c.  of  methylene-blue  solution  mixed  with  1  c.c.  of 
4*5  per  cent,  aqueous  potash  is  added  drop  by  drop  to  1  c.c.  of  diluted 
urine,  covered  with  a  little  xylene,  and  placed  in  boiling  water  until 
there  is  a  permanent  blue  coloration.  The  xylene  serves  to  protect 
the  solution  from  atmospheric  oxygen.  The  sample  of  urine  should 
not  contain  more  than  0'3  percent,  of  glucose.  One  c.c.  of  a  0*1  per 
cent,  solution  of  glucose  requires  6*5  c.c.  of  the  reagent.  Urea,  uric 
acid,  sodium  chloride,  creatinine,  peptones,  albumin,  do  not  reduce  the 
blue ;  bilary  matters  turn  it  green.  L.  de  K. 

[Analysis  of  Sugar-cane  Juice,]  By  C.  H.  Pellet  (Bied.  Centr., 
1898,  27,  357).— See  this  vol.,  ii,  447. 

Detection  and  Estimation  of  Starch  in  Opium.  By  Lyman  F. 
Kebler  and  Ch.  H.  La.wall  {Ohem.  Centr.,  1897,  ii,  985 ;  from  Amer. 
J.  Pha/rm.,  1897,  234). — Ten  grams  of  opium  is  extracted  with  cold 
water,  and  then  heated  on  the  water  bath  with  some  alcoholic  potash  ^ 
the  liquid  is  filtered  hot,  and  after  being  freed  from  alcohol  by  evapor- 
ation, is  acidified  with  hydrochloric  acid,  the  whole  boiled  in  a  reflux 
apparatus  for  3  hours.  It  is  then  neutralised  with  aqueous  soda, 
made  up  to  a  definite  bulk,  and  an  aliquot  part  treated  with  Fehling's 
solution,  either  gravimetrically  or  volumetrically.  It  should  be  noted, 
however,  that  pentoses  and  other  carbohydrates  also  yield  glucose. 

L.  DE  K. 

Estimation  of  Dry  Matter  in  Beer  and.  "Worts,  and  the 
Relation  of  Dry  Matter  to  Specific  Gravity.  By  C.  N.  Ruber 
{Bied.  Centr.,  1898,  27,  336 — 339 ;  from  Christiania  Videnshaks 
selskahs  Skr.  I.  Math.-Naturw.  Klasse,  1897,  No.  5,  1 — 82). — The 
substance  is  dried  under  diminished  pressure  in  a  current  of  dry  air. 
When  heated  for  1\  hours  at  100°  under  20  mm.  pressure  the  error 
is  at  most  0*02  per  cent.  Yery  exact  results  are  obtained  by  heating 
for  2  days  at  80° ;  the  error  does  not  then  exceed  0*005  per  cent. 

When  there  is  a  certain  quotient  between  the   amounts   of   dry 


464  ABSTRACTS  OF  CHEMICAL  PAPERS. 

matter  of  two  solutions  of  the  same  sp.  gr.,  the  same  quotients  are 
found  whatever  the  sp.  gr,  is ;  so  that  it  is  possible  to  construct  a 
table  for  any  beer  extract,  «kc.,  by  means  of  a  single  fundamental 
formula.  A  formula  can  then  be  obtained  representing  the  relation 
between  the  sp.  gr.  and  the  amount  of  extract  in  the  solution.  As 
this  relation  varies  according  to  the  chemical  composition  and  the 
mode  of  preparation  of  the  worts  and  extracts,  special  formula}  must 
be  calculated  for  exact  determinations  of  extract  by  means  of  the 
sp.  gr.  The  differences  in  the  various  groups  (worts,  (1)  boiled,  (2)  not 
boiled,  (3)  partly  fermented, and  (4)  completely  fermented)  are,  however, 
so  slight  that,  for  practical  purposes,  a  single  table  may  be  used.  A 
table  was  made  showing  every  sp.  gr.  between  1*0000  and  1'0859  for 
boiled  worts,  and  the  amount  of  extract  shown  by  it  never  differed 
from  the  actual  amount  by  more  than  0"01  per  cent.  The  formula 
in  this  case  is  ,9=  1 +00039921e  +  0000015136e2,  in  which  S  is  the 
sp.  gr.  and  e  the  amount  of  extract  per  cent,  N.  H,  J.  M, 

Estimation  of  Aldehydes  in  Spirit  by  Means  of  Phenols,  By 
E.  Barbet  (Chem.  Centr.,  1897,  ii,  1163;  from  Btdl.  Assoc,  des  Chim. 
Sucre  et  Dittill.,  14,  943). — A  few  c.c.  of  a  phenol,  or  a  phenolic 
compound,  is  put  into  a  test-tube  and  2  c.c.  of  the  spirit  to  be  examined 
is  added.  After  the  phenol  has  dissolved,  1  c.c.  of  pure  sulphuric 
acid  is  carefully  run  down  the  side  of  the  tube  and  allowed  to  collect 
at  the  bottom  ;  if  aldehydes  are  present,  coloration  will  be  produced 
where  the  two  layers  meet.  The  tube  is  then  shaken  to  mix  the  liquids, 
and  a  coloration  is  noticed  depending  on  the  nature  of  the  reagent  and 
the  aldehyde,  and,  as  regards  its  intensity,  on  the  quantity  of  the  latter. 
The  colour  produced  by  phenol  and  acraldehyde  is  a  beautiful  heliotrope; 
if  resorcinol  or  thymol  is  used,  a  pale  blue  ring  is  obtained,  with 
pyrogallol  a  violet  wine-red,  and  with  phloroglucinol  an  intense  red 
is  noticed.  Formaldehyde  is  detected  by  means  of  gallic  acid.  Certain 
phenols  give  almost  the  same  colours  with  the  different  aldehydes,  for 
example,  naphthol,  quinol,  and  phloroglucinol ;  these  reagents  may 
therefore  be  used  for  the  colorimetric  estimation  of  the  joint  aldehydes. 
The  author  has,  as  yet,  only  checked  the  method  with  pure  acetal- 
dehyde  and  acraldehyde. 

The  detection  of  the  nature  of  the  aldehyde  is  important,  as  it  gives 
a  clue  to  the  probable  origin  of  a  sample  of  spirit.  L.  de  K. 

Estimation  of  the  Acidity  of  Beer  or  other  Liquids  contain- 
ing Acid  Phosphates.  By  Adolf  Ott  {Chem.  Centr.,  1897,  ii, 
1121  and  1200;  from  Zeit.  ges.  Brauw.,  20,  540—543,  549—552, 
572 — 573). — The  author  states  that  the  acidity  of  some  German  beers 
is  to  a  large  extent  due  to  the  presence  of  acid  phosphates  ;  to  estimate 
the  acidity,  the  sample  is  deprived  of  its  carbonic  anhydride  by  means 
of  a  strong  current  of  purified  air  (not  by  heating  at  40 — 50°),  and 
normal  alkali  is  run  in  until  the  sample  is  neutral  to  red  litmus  paper ; 
this  will  show  if  there  is  much  free  acidity.  More  alkali  is  then  added 
until  the  liquid  is  neutral  to  blue  litmus  paper,  which  will  indicate 
whether  there  is  much  acid  phosphate.  The  free  (acetic)  acid  may  be 
estimated  by  distilling  the  sample  in  a  current  of  steam  and  estimating 
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the  acidity  in  the  distillate  by  decinormal  alkali.     The  investigation 
will  be  continued.  L.  de  K. 

Estimation  of  Tartaric  Acid.  By  L.  Briand  {Ghem.  Centr.,  1897,ii, 
919  ;  from  Ann.  de  Chim.  applic,  1897,  321). — Fifty  c.c.  of  the  filtered 
wine  is  mixed  with  an  excess  of  pure  potassium  sulphate,  well  stirred, 
and  after  remaining  for  2  days  in  a  cool  place  the  liquid  is  filtered,  and 
the  deposit  washed  with  dilute  alcohol  previously  saturated  with 
potassium  sulphate  and  potassium  hydrogen  tartrate.  The  estimation 
is  then  conducted  in  the  manner  directed  by  Magnier  de  la  Source. 
The  result  obtained  is  corrected  by  adding  0-35  gram  to  the  weight  of 
the  potassium  hydrogen  tartrate.  The  process  gives,  of  course,  not 
only  the  combined,  but  also  the  free  tartaric  acid.  L.  de  K. 

Analysis  of  Crude  Wine  Lees  and  Argol  {Zeit.  anal.  Chem., 
1898,  37,  312— 313).— The  following  mode  of  procedure,  which  is 
employed  at  the  chemical  factory  "late  Goldenberg,  Geromont  &  Co," 
is  recommended  ;  to  obtain  accurate  results  it  must  be  followed  exactly. 
Six  grams  of  the  finely  powdered  lees  is  digested  in  the  cold  for 
2  hours  with  9  c.c.  of  hydrochloric  acid  of  sp.  gr.  =  1*1.  The  mixture 
is  then  made  up  to  100  cc,  vigorously  shaken  and  filtered ;  50  c.c.  of 
the  filtrate  is  mixerl  with  18  c.c.  of  potassium  carbonate  solution  con- 
taining 3"6  grams  of  the  salt,  and  boiled  for  10  minutes;  the  liquid  is 
then  filtered  through  a  suction  filter,  the  insoluble  matter  washed  with 
boiling  water  until  neutral,  and  the  filtrate  evaporated  to  about  15  c.c, 
mixed,  after  cooling,  with  3  c.c.  of  glacial  acetic  acid,  and  stirred  for 
5  minutes.  There  is  now  added  100  c.c.  of  95  per  cent,  alcohol,  and 
the  mixture  is  stirred  again  for  5  minutes,  or  until  the  precipitate  has 
become  granular.  This  is  now  collected  on  a  suction  filter  and  washed 
with  alcohol  until  free  from  acid.  The  precipitate  with  the  filter  is 
thrown  into  a  beaker,  into  which  also  the  basin  is  rinsed  with 
100—120  c.c.  of  hot  water,  and  is  titrated  by  N/2  potash.  For  (20  +  n) 
per  cent,  of  tartaric  acid  thus  found  [(20  +  7i)  -  (0*7  +  0'02/i)]  per  cent, 
is  the  true  result. 

In  analysing  argol  and  calcium  tartrate,  only  3  grams  is  employed, 
and  the  mixture  with  the  hydrochloric  acid  is  made  up  to  lOO'S  c.c, 
50  c.c.  of  the  filtrate  being  then  treated  as  above.  No  correction  is 
applied  in  these  cases.  M.  J.  S. 

Hopkin's  Method  of  Estimating  Uric  Acid.  By  Otto  Folin 
{Zeit.  physiol.  Chem.,  1898,  25,  G4). — Polemical;  a  reply  to  Ritter 
(this  vol.,  ii,  358).  W.  D.  H. 

Detection  of  Small  Quantities  of  Cotton-oil  in  Olive-oil  and 
other  Edible  Oils.  By  Massimo  Tortelli  and  B.  Ruggeri  {Zeit. 
angiv.  Chem.,  1898,  464—466;  and  Gazzetta,  28,  i,  310— 321).— The 
process  is  based  upon  the  reducing  action  of  cotton-oil  on  alcoholic 
silver  nitrate,  but,  instead  of  applying  the  test  to  the  original  sample, 
it  is  applied  to  the  liquid  fatty  acids  obtained  by  the  lead-ether 
process. 

The  fatty  acids  obtained  from  5  grams  of  the  sample  are  thoroughly 
freed  from  ether,  and  then  dissolved  in  10  c.c.  of  alcohol  containing 
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1  c.c.  of  a  5  per  cent  solution  of  silver  nitrate ;  the  mixture  is  heated 
in  a  water  bath  to  70 — 80°,  when  the  presence  of  cotton  oil  is  indicated 
by  a  raore  or  less  pronounced  reddish-brown  coloration,  or  even  a 
black  deposit.  With  care,  as  little  as  1  per  cent,  of  adulteration  may 
be  detected.  L,  de  K. 

Analysis  of  Fats  and  Resins.  By  Karl  Dieterich  (Zeit.  arujw. 
Chem.,  1898,  316—318;  434— 435).— A  controversy  with  Fahrion  on 
the  subject  of  the  analysis  of  resins  and  of  fats  by  the  fractional 
saponification  process,  as  to  which  the  author  claims  priority,  and  as 
to  the  estimation  of  the  acidity  figure  of  fats  and  resins. 

The  author  estimates  this  by  first  adding  an  excess  of  standard 
alkali,  and  titrating  this  back  with  standard  acid.  The  process  has 
nothing  in  common  with  Henriques'  cold  saponification  method. 

L.  DE  K. 

Analysis  of  Fate  and  Resins.  By  Wilhelm  Fahrion  {Zeit,  angw. 
Cftem.,  1898,  383—385,  527). — Replies  to  Dieterich  (see  preceding 
abstract).  The  author  was  not  acquainted  with  Dieterich's  work  on 
the  subject  of  resins.  The  fractional  saponification  process  was  only 
referred  to  briefly  at  the  end  of  the  author's  paper. 

In  the  second  paper,  the  author  replies  to  Dieterich's  second  article, 
and  states  that  bis  object  was  to  see  how  f<ar  the  saponification  and 
similar  figures  of  fats  are  influenced  by  the  presence  of  resins. 

L.  DE  K. 

HUbl's  Iodine  Addition  Process.  By  J.  J.  A.  Wus  {Zeit.  angw. 
Chem.,  1898,  291 — 297). — The  paper  contains  an  exhaustive  investiga- 
tion into  the  true  nature  of  the  Hiibl  solution.  The  author  has  arrived 
at  the  conclusion  that  when  alcoholic  solutions  of  iodine  and  mercuric 
chloride  are  mixed,  the  liquid  contains  both  mercuric  iodide  and  iodine 
monochloride  ;  the  latter  acts  on  the  water,  which  is  always  present, 
forming  both  hydrochloric  and  hypoiodic  acids.  On  keeping  the 
solution,  the  latter  acid  acts  on  the  alcohol,  forming  iodine,  aldehyde 
and  water. 

If  the  freshly  prepared  solution  is  brought  into  contact  with  oleic 
acid,  the  free  acids  contained  in  it  so  react  on  the  oleic  acid  as  to  form 
water  and  the  chloriodine  additive  product ;  this,  however,  again  loses 
a  part  of  the  chlorine  as  hydrochloric  acid.  L.  de  K. 

Analysis  of  Soaps.  By  Hurst  {Chem.  Cenir.,  1897,  ii,  813 — 814  ; 
Jiev.  Intern.  Falsi/.,  10,  134). — Five  grams  of  the  soap  is  dried  at 
100°,  reweighed,  and  then  treated  with  light  petroleum  to  dissolve  un- 
saponified  fat  and  free  fatty  acids  ;  the  residue  is  exhausted  with 
alcohol,  the  alcoholic  solution  coloured  with  phenolphthalein,  and  any 
free  alkali  titrated  with  normal  acid.  After  diluting  with  water  and 
expelling  the  alcohol,  the  combined  alkali  is  titrated  with  normal  acid 
in  the  presence  of  methyl-orange.  The  fatty  acids  are  then  liberated 
by  boiling  with  excess  of  hydrochloric  acid,  and  after  drying  and 
weighing  they  are  treated  for  rosin  by  Cladding's  process.  Any 
glycerol  may  be  recovered  by  neutralising  the  acid  filtrate  with  soda, 
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evaporating   to  dryness,  and  extracting  with  absolute  alcohol ;    the 
alcoholic  extract  is  evaporated  and  the  glycerol  weighed. 

L.  DE  K. 

Analysis  of  Beeswax.  By  IIobeut  Henriques  {Ghem.  Centr., 
1897,  ii,  647—648  ;  from  Zeit.  bffentl.  Chem.,  3,  274— 276).— The 
process  is  a  slight  modification  of  Weinwurm's  method  ;  3  to  4  drops 
of  the  melted  and  clarified  sample  is  boiled  for  about  4  minutes  in  a 
not  too  narrow  test-tvibo  with  5  c.c.  of  a  mixture  of  25  c.c.  of  aqueous 
soda  of  sp.  gr.  =  1*38  and  125  c.c.  of  glycerol.  The  wax  at  first 
dissolves,  but  gradually  the  ley  gets  turbid,  aqueous  vapour  passing 
off  with  much  frothing.  At  a  certain  moment,  the  liquid  separates 
sharply  into  an  oily  layer  and  a  quite  clear  liquid,  and  the  glycerol 
commences  to  distil.  The  source  of  heat  is  now  removed,  and  the 
mixture  introduced  into  another  test-tube,  when  it  is  diluted  with  an 
equal  bulk  of  hot  water  and  once  more  boiled.  When  cold,  the  whole 
forms  a  jelly  which  is  clear  and  transparent  when  the  sample  is  pure, 
but  is  quite  opaque  if  more  than  5  per  cent,  of  parafiin  or  ceresin  is 
present.  The  test  fails  when  the  adulteration  is  only  about  3  per 
cent.,  and,  therefore,  it  is  as  well  to  repeat  the  experiment  after, 
purposely  adding  3  per  cent,  of  ceresin  ;  if  a  marked  opacity  is 
observed,  the  sample  must  have  contained  at  least  3  per  cent,  of  the 
adulterant.  L.  de  K. 

Estimation  of  Alkaloids  in  Pharmaceutical  Preparations. 
By  Karl  Kippenberger  {Chem.  Centr.,  1897,  ii,  646—647  ;  from 
Apoth.  Zeit.,  12,  459—460  ;  467— 469).— The  extract  is  dissolved  in 
warm  acidified  water,  filtered  if  necessary,  and  precipitated  by  means 
of  a  solution  of  iodine  in  a  large  excess  of  potassium  iodide.  The 
deposit  is  then  repeatedly  washed  with  cold  water,  preferably  on  a 
Gooch's  crucible,  and  after  being  repeatedly  extracted  with  purified 
acetone,  the  latter  is  diluted  with  water  and  shaken  with  light  petrol- 
eum first  in  the  presence  of  alkali  and  then  of  acid.  The  aqueous 
layer  is  then  warmed  to  drive  off  the  acetone  and  traces  of  light 
petroleum,  and  when  cold  a  few  drops  of  N/10  solution  of  sodium  thio- 
sulphate  are  added.  The  liquid  is  rendered  alkaline  with  sodium 
carbonate  or  ammonia  and  extracted  by  agitation  with  chloroform  or 
ether  (compare  Abstr.,  1896,  ii,  681—682).  L.  de  K. 

Behaviour  of  Codeine  and  Morphine  with  Pure  Sulphuric 
Acid.  By  MiCHAiL  P.  Sergijeff  (C/iem.  Centr.,  1897,  ii,  664—665; 
from  Pharm.  Zeit.  Russ.,  36,  431 — 432). — When  1  c.c.  of  sulphuric 
acid  is  poured  on  to  0*01  gram  of  codeine,  and  the  mixture  viewed  by 
reflected  light,  purple-violet  rings  may,  after  a  few  minutes,  be  seen  to 
form  round  each  grain.  The  coloration  appears  more  quickly  on 
heating,  and  is  then  more  purple,  turning  finally  to  olive-green. 
When  morphine  is  dissolved  in  sulphuric  acid,  the  solution  is  not  as 
clear  as  that  of  codeine,  and  exhibits  a  brownish-violet  coloration, 
possibly  due  to  partial  charring.  A.  saturated  solution  of  morphine 
hydrochloride  in  sulphuric  acid,  after  remaining  a  month,  had  changed 
into  a  gelatinous  mass,  and  still  showed  the  coloration, 

E.  W.  W. 

/ 
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Detection  of  Aloes.  By  Piebre  Ap^ry  (Zeit.  ancU.  Chem.,  1898, 
37,  276  ;  from  Mitth.  Soc.  Imp.  Med.  Constantinojile). — A  filtered 
alcoholic  extract  of  tlie  substance  is  evaporated  to  dryness,  the 
residue  warmed  with  water,  and  the  filtered  solution  precipitated 
with  lead  acetate.  The  lead  is  removed  from  the  filtrate  by  boiling 
with  sodium  carbonate,  and  the  filtrate  is  acidified  with  acetic  or 
nitric  acid.  A  drop  of  dilute  ferric  cloride  solution  gives  a  distinct 
reddish-brown  coloration  when  aloes  is  present  to  the  extent  of  1 
part  in  2000—3000  of  water. 

Tannin  and  substances  containing  phenols,  as  kola  nut,  areca  nut, 
Ac,  also  give  brownish-red  coloui-s  with  ferric  chloride,  but  since 
these  tonics  are  usually  not  simultaneously  administered  when  aloes 
is  given  for  criminal  purposes,  and  since  other  drastics,  such  as  savin, 
absinthin,  laxative  gum  resin,  <fec.,  do  not  give  the  reaction,  the 
method  seems  suitable  for  the  chemico-legal  detection  of  aloes. 

M.  J.  S. 

Analysis  of  Commercial  Indigo.  By  C.  Brandt  {Chem.  Centr., 
1897,  ii,  813;  from  Rev.  Intern.  Falsi/.,  10,  130— 131). —The 
author  substitutes  aniline  for  naphthalene  in  Schneider's  process,  as 
the  ethereal  solution  of  the  latter  deposits  solid  matter  on  the  filter 
and  so  necessitates  using  large  quantities  of  ether.  0  2  gram  of 
indigo  is  extracted  in  a  Soxhlet's  tube  with  aniline  for  about  an 
hour ;  when  cold  the  indigo  will  crystallise.  Dilute  hydrochloric 
acid  is  now  added  to  dissolve  the  aniline  as  hydrochloride,  and  the 
indigotin  is  then  collected  on  a  tared  filter  and  washed  first  with 
boiling  water  and  then  with  alcohol,  which  at  the  most  dissolves  05 
per  cent,  of  the  total  indigotin.  L.  de  K. 

Detection  of  Blood.  By  Jiserich  (Zett.  anal.  Chem.,  1 898,  37, 
276  ;  from  rharm.  Centr.,  32,  708). — Photography  can  be  employed 
to  detect  blood  on  steel  instruments  from  which  the  stains  have  been 
wiped,  the  streaks  produced  by  the  wiping  being  distinctly  visible  in 
the  photograph. 

Amongst  mammals,  the  camel  and  elephant  alone  have  larger  blood 
corpuscles  than  man ;  where  these  are  known  to  be  absent  thr 
presence  of  human  blood  may  be  inferred  with  certainty  if  the  cor 
pusclcs  have  a  diameter  as  great  as  0*0078  millimetre.  M.  J.  S. 
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Influence  of  Temperature  on  the  Rotatory  Power  of  Liquids. 
By  Philippe  A.  Guye  and  Emily  Aston  {Gompt.  rend.,  1897,  125, 
819 — 821). — In  a  former  paper  (Abstr.,  1897,  ii,  237),  the  authors  have 
shown  that,  in  the  case  of  at  least  fifty  optically  active  liquids,  the 
rotatory  power  diminishes  with  a  rise  of  temperature.  An  apparent 
exception  to  this  general  behaviour  in  active  compounds  is  aiforded 
by  amylic  alcohol.  The  rotatory  power  of  this  compound  at  first 
diminishes  as  the  temperature  rises,  but  a  minimum  is  reached,  and 
the  rotatory  power  then  increases  with  the  temperature,  the  increase 
being  even  maintained  in  the  passage  from  liquid  to  vapour.  The 
authors  explain  this  behaviour  by  pointing  out  that  amylic  alcohol  is, 
according  to  Ramsay  and  Shields'  investigations,  an  associating  liquid, 
and  that  the  rise  of  temperature  therefore  in  this  case  produces  a 
simplification  in  the  molecular  structure.  That  the  increase  in 
rotatory  power  is  due  to  this  simplification  is  shown  by  the  fact  that 
in  solution  in  water,  a  liquid  that  effects  the  dissociation  of  dissolved 
substances,  amylic  alcohol  gives  a  value  of  [a]p=  -  5'1,  but  in  solution 
in  benzene,  a  solvent  which  has  no  dissociating  properties,  the  value 
of  [aji)  is  only  about  -  4*5.  H.  C, 

Relations  Connecting  the  Thermal  Constants  of  the  Ele- 
ments. By  Noel  Deere  {Chem.  News,  1897,  76,  234— 237).— The 
empirical  relations  between  the  thermal  constants  of  the  elements 
proposed  by  Pictet,  Richards,  Crompton,  and  Deerr  are  submitted  to 
a  critical  examination.  If  T  is  the  absolute  melting  point,  L  the 
latent  heat  of  fusion,  C  the  mean  coefficient  of  expansion,  and  S  the 
mean  specific  heat  between  —  273°  and  T,  the  relations  7^(7  =  const,  and 
XC/*S^=  const.,  and  from  these  also  TSjL  — const.,  hold  between  such 
elements  as  bear  a  close  relationship  to  each  other,  and  hence  generally 
for  members  of  any  one  periodic  group.  The  other  proposed  relations 
are  either  variations  of  these,  or  do  not  stand  the  test  of  a  close 
criticism.  The  author  employs  these  expressions  for  the  calculation  of 
some  undetermined  latent  heats  of  fusion.  H.  C. 

Heat  of  Vaporisation  of  some  Elements  and  their  Molecular 
Weight  in  the  Liquid  State.  By  Isidor  Traube  {Ber.,  1898,  31, 
1562 — 1563). — For  the  seven  elements  Brg,  Ig,  Zn,  Cd,  Hg,  Bi,  Sg  (the 
molecular  formulae  in  the  gaseous  state  are  quoted),  the  rate  of  varia- 
tion of  vapour  pressure  with  temperature  (in  the  neighbourhood 
of  the  normal  pressure),  dp/dT,  can  be  calculated  from  observations, 
and  then,  making  use  of  Clausius'  formula  p  =  Tdp/dT  (V^ — Fg)  (where 
T  is  the  boiling  point  in  absolute  temperature,  Fj  and  Fg  ^^^ 
specific  volumes  of  vapour  and  liquid  at  that  temperature),  it  is 
possible  to  calculate  p,  the  latent  heat  of  vaporisation  ;  this  agrees 
fairly  well  with  that  observed. 

Br.  I.  Zn.  Cd.  Hg.  Bi.  S. 

Calculated 467  34-9  390-1  209-6  69-0  201-6     339-9 

Observed  43-7  _         —  _  62-0  —        362-0 
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Substituting  these  values  for  p  in  the  expression  mp/T  (where  m  is 
the  molecular  weight  in  the  gaseous  state),  we  ought,  according  to 
Trouton's  rule,  to  obtain  a  number  approximating  to  20'63  if  the 
substance  have  the  same  molecular  weight  in  the  liquid  as  in  the  gaseous 
slate.  This  is  the  case  (=19*4  to  22"5)  with  all  the  above  elements 
except  sulphur ;  for  this  the  value  is  302.  C  F.  B. 

Calories  of  Combustion  in  Oxygen  of  Cereals  and  Cereal 
Products,  calculated  from  Analytical  Data.  By  Harvey 
Washington  Wiley  and  W.  D.  Bigelow  {J.  Amer.  Chem.  Soc,  1898, 
20,  304—316.  Compare  this  vol.,  ii,  206). — The  bomb  calorimeter 
invented  by  Borthelot  and  Vieille,  in  which  the  substance  is  burnt  in 
compressed  oxygen,  has  made  it  possible  to  determine  the  calories  of 
combustion  of  foods  with  a  fair  degree  of  accuracy  in  agricultural 
laboratories. 

The  figure  obtained  should  not  differ  by  more  than  75  calories  from 
the  result  obtained  by  calculation  from  the  chemical  composition  of 
the  food  ;  as  there  is  a  great  difference  in  the  number  of  calories  of 
the  carbohydrates,  the  proteids  and  the  fatty  matters,  this  is  readily 
done.  Should  the  difference  be  greater,  both  the  analysis  and  the 
combustion  in  the  bomb  should  be  repeated.  L.  de  K. 

Influence  of  Superfusion  on  the  Freezing  Points  of  Solu- 
tions of  Potassium  Chloride  and  Sugar.  By  Francois  Marie 
Raoult  {Compt.  rend.,  1897,  126,  751— 754).— The  author  has 
determined  the  freezing  points  of  aqueous  solutions  of  potassium 
chloride  and  cane-sugar,  using  the  same  apparatus  and  precautions 
which  were  employed  in  the  determinations  with  sodium  chloride  and 
alcohol  (Abstr.,  1897,  ii,  362).  The  molecular  reduction  in  the  case  of 
potassium  chloride  increases  as  the  concentration  diminishes,  and  tends 
to  the  maximum  value  36'4  for  infinite  dilution.  The  molecular 
reduction  for  cane-sugar  diminishes  with  increasing  dilution,  and  has 
the  limiting  value  1872.  The  results  agree  perfectly  with  those  pre- 
dicted by  Arrhenius.  H.  0. 

Compressibility  of  Gases  under  Approximately  Atmospheric 
Pressure.  By  Anatole  Leduc  and  Paul  Sacerdote  {Compt.  rend., 
1897, 125,  297— 299).— In  a  previous  paper  (Abstr.,  1897,  ii,  133),  one 
of  the  authors  has  shown  that  the  compressibility  of  different  gases  at 
the  same  temperature,  and  approximately  under  atmospheric  pressure, 
is  given  by  the  expression  P^VJPV-l  =  A{P  -  Pq).  The  product  Att 
of  the  coefficient  A  and  the  critical  pressure  tt  of  the  gas  is  a  function 
of  the  critical  temperature  6,  to  that  one  and  the  same  function 
^  =  Att  =f{0)  should  apply  to  all  gases  obeying  the  above  law.  Eighteen 
gases  were  examined,  and  the  values  of  6  plotted  against  those  of  Att. 
Fourteen  of  the  points  so  obtained  were  found  to  lie  on  a  regular  curve, 
but  the  points  obtained  for  the  three  gases  methane,  methylic  chloride, 
and  ammonia  lie  well  off  the  curve  on  the  one  side,  and  the  point  given 
by  hydrogen  sulphide  lies  off  the  curve  on  the  other  side.  Regarding 
the  behaviour  of  the  first  fourteen  gases  as  normal,  the  general  equa- 
tion to  the  curve  is  Z=  mx^  -  nx^  +j)x*,  in  which  x  =  175  +  6, 7n  =  135  x 
10-5,  n  =  338  X  10-8,  ji;=  145  X  iq-'".  With  the  aid  of  this  expression, 
it  is  possible  to  calculate  the  critical  pressure  from  the  known  critical 
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temperature  in  the  case  of  gases  of  normal  behaviour.  The  authors 
have  in  this  way  calculated  the  following  critical  pressures :  acetylene, 
67  atm. ;  hydrogen  chloride,  83  atm,  ;  methylic  ether,  57  atm. 

H.  C. 

Molecular  Volumes  and  Densities  of  Gases  at  all  Tempera- 
tures and  at  Mean  Pressures.    By  Anatole  Leduc  {Compt.  rend., 

1897,  125,  703 — 706). — A  general  expression  is  obtained  for  the 
correction  y,  which  has  to  be  applied  to  the  obsei'ved  molecular 
volume  of  each  gas  in  order  to  obtain  the  molecular  volume  of  the 
same  gas  in  an  ideally  perfect  state.  A  close  agreement  between  the 
calculated  and  observed  values  for  the  densities  is  obtained  in  the 
examples  given  by  the  author.  H.  0. 

Coefficients  of  Dilatation  of  Gases  at  Mean  Pressures.  By 
Anatole  Leduc  {Compt.  rend.,  1897,  125,  768 — 770). — The  general 
expression  obtained  by  the  author  for  the  densities  of  gases  at  different 
temperatures  (see  preceding  abstract)  is  utilised  for  the  purpose  of 
calculating  the  coefficients  of  dilatation.  The  calculated  and  observed 
values  in  the  examples  quoted  are  in  close  agreement.  H.  C. 

Study  of  Physical  and  Chemical  Equilibria  by  the  Osmotic 
Method,  By  A.  Ponsot  {ComiJt.  rend.,  1898,  126,  335— 338).— A 
theoretical  paper  in  which  the  limitations  to  the  osmotic  method  of 
dealing  with  physical  and  chemical  equilibria  are  discussed.      H.  C. 

Rate  of  Dehydration  of  Crystallised  Salts.  By  Theodore 
William  Richards  {Zeit.  anorg.  Chem.,  1898,  17,  165— 169).— The 
rate  at  which  water  is  withdrawn  from  a  salt  by  a  dehydrating  agent 
varies  greatly  for  different  salts,  and  for  different  hydrates  of  the 
same  salt.  In  the  case  of  barium  chloride,  the  dehydration  takes  place 
rapidly  until  the  point  BaClg  +  HgO  is  reached,  and  then  the  further 
dehydration  proceeds  much  more  slowly.  Most  salts  which  contain  a 
small  amount  of  water  of  crystallisation  behave  like  barium  chloride ; 
but  with  salts  containing  a  large  quantity  of  water  of  crystallisation, 
the  curve  for  the  rate  of  dehydration  gives  little,  or  no,  indication  of 
the  presence  of  definite  hydrates.  In  order  to  detect  the  points  at 
which  different  hydrates  are  present  and  at  which  a  different  rate  of 
dehydration  commences,  it  is  necessary  to  employ  as  the  dehydrating 
agent  a  substance  whose  vapour  tension  is  not  much  less  than  that  of 
the  salt  which  is  being  dehydrated.  For  this  purpose,  sulphuric  acid 
of  various  strengths  is  the  most  convenient,  and  the  author  gives  a 
table  of  the  vapour  tension  of  sulphuric  acid  of  various  densities. 

E.  C.  R. 

Taste  and  Affinity  of  Acids.     By  J.  H.  Kastle  (Amer.  Chem.  J., 

1898,  20,  466 — 471). — The  author  has  carried  out  a  series  of  experi- 
ments with  nineteen  inorganic  and  organic  acids  in  order  to  ascertain 
whether  their  degree  of  sourness  could  be  used  to  approximately 
determine  their  strength.  Richards  (this  vol.,  ii,  209)  has  already 
shown  that  a  qualitative  relation  exists  between  the  sour  taste  of 
acids  and  their  electrolytic  dissociation.  In  the  author's  experiments, 
a  dilution  of  N/50  was  employed,  and  over  400  observations  were 
made  on  16  individuals  of  both  sexes.     About  74  per  cent,  of  the 
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observations  indicated  that  a  definite  relation  does  exist  between  the 
taste  of  acids  and  their  coefficients  of  affinity. 

The  author  suggests  that  acidic  substances  like  picric  acid  and 
benzoic  sulphinide,  which  are  not  sour,  owe  their  characteristic  taste 
to  the  negative  ion,  since  the  taste  persists  in  their  salts ;  on  the 
other  hand,  the  sourness  of  acids  which  depends  on  the  hydrogen  ion, 
disappears  on  neutralisation.  G.  T.  M. 

Apparatus  for  Determining  the  Composition  of  Ammonia, 
Sulphurous  Anhydride,  Water,  &c.  By  George  George  (Chem. 
News,  1898,  77,  203). — The  apparatus  consists  of  a  bent  tube,  AF,  of 
Jena  glass  of  about  ^  inch  bore,  the  limbs  A6  and  BC  being  each 
about  3  inches  long,  and  CF  about  24  inches.  The  tube  is  graduated, 
so  that  the  portions  AC,  CD,  DE,  and  EF  contain  equal  volumes.  To 
determine  the  composition  of  ammonia,  a  piece 
of  tubing,  provided  with  a  clip,  is  attached  to 
A,  the  whole  tube  filled  with  mercury  by  raising 
^  the  pressure  tube,  HG,  and  the  dry  gas  introduced 
through  A.  A  short  thistle  funnel  is  then  at- 
tached to  A,  and  in  it  is  placed  some  freshly- 
ignited  copper  oxide.  By  raising  the  pressure 
tube  and  opening  the  clip,  the  oxide  is  made  to 
enter  the  tube,  whilst  the  escape  of  ammonia 
prevents  the  entry  of  air.  The  gas  is  allowed  to 
escape  until  AD  is  just  filled  at  the  atmospheric 
pressure.  Sparks  are  then  passed  through  the 
E  electrodes,   L,  for   some  time.      On   cooling  and 

adjusting  the  pressure,  the  volume  of  the  gas 
will  have  increased  to  AF  (nearly).     The  copper 

U  oxide  in  the  bulb,  K,  is  now  heated,  and,  after 
the  reduction  of  the  oxide  by  the  hydrogen,  the 
volume  of  the  residual  nitrogen,  after  cooling  and 
adjusting  the  pressure,  will  occupy  AC. 

The  composition  of  sulphurous  anhydride  may 
be  proved  by  filling  the  tube  with  oxygen  and  burning  sulphur  in  the 
bulb,  that  of  water  by  exploding  known  volumes  of  oxygen  and 
hydrogen,  that  of  nitrous  or  of  nitric  oxide  by  decomposing  the  gas 
with  potassium,  and  that  of  dry  air  by  means  of  phosphorus.  The 
apparatus  can  be  obtained  from  Messrs.  Baird  and  Tatlock. 

E.  W.  W. 


Inorganic   Chemistry. 


Preparation  of  Graphitic  Acid.  By  Ludwig  Staudenmaier 
(Ber.,  1898,  31,  1481 — 1487). — Graphitic  acid  may  be  prepared  quite 
easily  in  the  following  manner.  One  hundred  c.c.  of  concentrated 
nitric  acid  (sp.  gr.  =1'4)  is  mixed  with  300  c.c.  of  ordinary  strong 
sulphuric  acid  in  a  basin ;  50  grams  of  powdered  Ceylon  graphite  (or. 
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still  better,  commercial  "  Grraph.  ceylon.  alcoh.")  is  added  to  the  cold 
mixture,  and  then  100  grams  of  potassium  chlorate,  in  portions,  at 
short  intervals  and  with  frequent  stirring;  after  the  whole  has 
remained  for  several  hours,  it  is  poured  into  water,  the  solid  is  washed, 
dried,  and  ignited  in  a  large  metal  dish  until  it  has  intumesced  ; 
finally,  it  is  stirred  with  water,  and  the  part  that  floats  is  used  for 
further  operations.  Twenty-five  grams  of  this  prepared  graphite  is 
stirred  into  a  cold  mixture  of  1  litre  of  strong  sulphuric  acid  with 
^  litre  of  strong  nitric  acid  contained  in  a  shallow  basin,  and  then 
about  450  grams  of  potassium  chlorate  is  added  in  portions  at 
intervals ;  when  the  vigorous  evolution  of  gas  has  slackened,  and  a 
small  sample  of  the  green  solid  is  found  to  be  pure  yellow  after  treat- 
ment with  acid  permanganate,  the  whole  is  poured  into  water,  and 
the  solid  is  washed  repeatedly  by  decantation  (the  gelatinous  particles 
that  obstinately  refuse  to  settle  may  be  poured  away,  as  their  weight 
is  relatively  very  small) ;  it  is  now  brought  into  a  basin,  and  to  it  is 
added  a  solution  prepared  by  dissolving  7  grams  of  potassium  per- 
manganate in  120  c.c.  of  hot  water,  cooling,  and  adding  a  mixtui'e  of 
15  c.c.  of  strong  sulphuric  acid  and  75  c.c.  of  water;  the  whole  is 
then  heated  on  the  water  bath  until  the  red  colour  has  disappeared, 
hydrogen  peroxide  is  added  (or  hydrochloric  acid,  with  or  without 
alcohol),  the  whole  is  allowed  to  remain  for  a  time,  being  stirred 
occasionally,  and  the  solid  graphitic  acid  is  then  washed  with  dilute 
nitric  acid  (sp.  gr.  1*28),  and,  finally,  with  alcohol  and  ether. 

The  operation  lasts  only  1 — 2  days,  and  in  the  winter-time,  with 
the  temperature  little  above  0°,  50 — 100  grams  of  graphite  might  be 
oxidised  at  once  without  risk  of  dangerous  explosions.  A  specimen 
may  be  prepared  in  a  couple  of  hours  on  quite  a  small  scale  by  stirring 
30  grams  of  chlorate  into  a  mixture  of  40  c.c.  sulphuric  and  20  c.c. 
nitric  acids  at  20°,  adding  1  gram  of  prepared  graphite,  and  proceed- 
ing to  the  final  oxidation  with  permanganate  after  an  hour  or  so. 

C.  F.  B. 

Oxidation  of  Sodium  Sulphide  by  Electrolysis.  By  Auguste 
Scheurer-Kestner  {Bull.  Soc.  Ghim.,  1897,  [iii],  17,  99 — 100.  Com- 
pare Abstr.,  1896,  ii,  559). — The  author  contends,  in  opposition  to 
Durkee,  that  sodium  sulphide,  on  electrolysis,  is  oxidised  directly  to 
sodium  sulphate,  without  the  intermediate  formation  of  thiosulphate. 

N.  L. 

Solubility  of  Calcium  and  Magnesium  Hydrogen  Carbonates. 
By  Frederick  Pearson  Treadwell  and  M.  Beuter  {Zeit.  anorg.  CJiem., 
1898,  17,  170 — 204). — Calcium  hydrogen  carbonate  is  present  as  such 
in  an  aqueous  solution  prepared  by  saturating  a  solution  of  lime  with 
carbonic  anhydride,  and  then  allowing  the  free  carbonic  anhydride  to 
escape  at  15°  and  760  mm.  pressure.  One  litre  of  water  dissolves 
0"3850  gram  of  calcium  hydrogen  carbonate.  The  paper  contains 
tables  and  curves  of  the  solubility  of  calcium  hydrogen  carbonate  in 
water  containing  carbonic  acid,  showing  the  solubility  as  a  function 
of  the  partial  pressure  of  the  carbonic  acid  and  as  a  function  of  the  free 
carbonic  acid  dissolved  in  the  water.  The  solubility  of  calcium  hydro- 
gen carbonate  is  not  increased  by  the  presence  of  sodium  chloride. 
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Magnesium  hydrogen  carbonate  is  not  stable  except  in  the  presence 
of  free  carbonic  acid.  At  15°  and  760  mm.,  a  solution  having  the 
partial  pressure  of  the  carbonic  anhydride  =»0  contains  1"9540  grams 
of  hydrogen  carbonate  and  0*7156  gram  carbonate  in  1  litre. 

Experiments  with  solutions  of  sodium  hydrogen  carbonate  show 
that  they  gradually  decompose  after  a  time.  E.  C.  R. 

Action  of  Zinc  on  Copper  Silicide.  By  Guillame  J.  L.  de 
Chalmot  (Avier.  CUm.  J.,  18'J8,  20,  437— 444).— The  author  finds 
that  zinc  decomposes  copper  silicide,  liberating  silicon,  whilst  tin  and 
antimony  do  not  affect  this  compound.  The  silicide  employed  in  the 
experiments  consisted  of  50 — 52  per  cent,  of  CujjSi,  free  copper,  and  a 
small  amount  of  iron  silicide  ;  the  zinc  used  contained  only  traces  of 
iron  and  carbon.  The  silicide  was  first  melted,  and  the  molten  zinc 
then  added ;  the  silicon  liberated  was  always  crystalline.  Experiments 
made  with  varying  quantities  of  zinc  showed  that  practically  no  silicon 
was  liberated  until  the  quantity  of  zinc  present  was  in  excess  of  that 
required  to  form  the  compound  ZnCuj  with  the  free  copper.  Above 
this  limit,  the  quantity  of  silicon  liberated  increased  as  the  excess  of 
zinc  became  greater,  until  when  the  ratio  of  copper  to  zinc  was  100  to 
195,  about  95  per  cent,  of  the  total  silicon  was  in  the  free  state. 

G.  T.  M. 

Metallic  Phosphides.  By  Albert  Granger  (Chem.  Newt,  1898, 
77,  227—229  ;  from  M<m.  Sci.,  [iv],  12,  May,  1898).— Largely  a reawwe 
of  work  previously  published  (see  Abstr.,  1895,  ii,  392  ;  1896,  ii,  365, 
476,  602,  650;  1897,  ii,  215,  265,  323,  371,  453).— The  author  has 
examined  the  various  methods  of  preparing  metallic  phosphides,  and 
described  a  number  of  these  compounds.  When  phosphides  are 
prepared  by  passing  an  inert  gas  containing  phosphorus  vapour  over 
a  heated  metal,  the  product  should  be  cooled  in  an  atmosphere  of 
phosphorus  in  order  to  prevent  dissociation.  With  metals,  phosphorus 
is  capable  of  forming  substances  similar  to  alloys,  which  often  have  the 
appearance  of  compounds,  and  sometimes  are  crystalline ;  such  are  the 
alloys  CugP  and  Fe^P  of  Abel  and  Sidot ;  the  former  yields  a  definite 
compound,  CU5P2,  by  the  prolonged  action  of  phosphorus,  and  the 
latter  may  be  obtained,  with  other  more  or  less  dephosphorised  pro- 
ducts, by  heating  iron  subphosphide  for  a  long  time.  By  the  action 
of  phosphorus  trichloride  on  metallic  iron,  and  by  heating  ferric 
chloride  in  the  vapour  of  phosphorus,  the  author  has  prepared  Ee^Pg 
and  Fe^Pg  respectively ;  these  phosphides  crystallise  in  white,  prismatic 
needles,  and  are  not  easily  attacked  except  by  chlorine.  Pure  crystal- 
line cuprous  phosphide  can  be  obtained  by  allowing  phosphorus  to 
remain  with  copper  phosphite  under  water.  Manganese  phosphide, 
Mn3P2,  is  formed  in  thin,  brilliant  plates  by  heating  the  chloride  in  a 
current  of  the  vapour  of  phosphorus  in  hydrogen.  When  phosphorus 
di-iodide  is  heated  with  mercury,  the  phosphide  HggP^  is  obtained  in 
hexagonal  prisms ;  it  is  easily  decomposed  by  heat.  Silver  or  silver 
chloride,  when  heated  in  the  vapour  of  phosphorus  at  400°,  forms  a  di- 
phosphide  which  decomposes  at  500°,  and  under  similar  conditions 
gold  yields  a  phosphide,  AU3P4,  which  is  easily  decomposed  by  heat. 
Platinum,  when  heated  with  phosphorus,  forms  easily  fusible  com- 
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pounds ;  at  500°,  the  diphosphide  is  obtained  ;  at  about  600°,  the 
phosphide  PtgPgj  above  700°,  a  subphosphide  ;  at  1000°,  only  a  very 
small  percentage  of  phosphorus  is  retained  by  the  metal.  Lead, 
bismuth,  and  antimony  do  not  combine  with  phosphorus  directly. 

E.  W.  W. 

Atomic  Weight  of  Nickel  and  Cobalt.  By  Clemens  Winkler 
{Zeit.  anorg.  Chem.,  1898,  17,  236— 240).— The  author  compares  the 
method  employed  by  himself  with  that  employed  by  Richards  and 
Cushman  and  Richards  and  Banter  (this  vol.,  ii,  228,  377).  He  main- 
tains that  his  method  is  most  accurate,  and  points  out  that  the  dry 
bromide  obtained  in  Richards'  method  most  probably  contains  a  trace 
of  hydrogen  bromide.  E.  0.  R. 

Action  of  Nitric  Acid  on  Tin  in  Presence  of  Metals  of  the  Iron 
Group.  By  Frederik  Hendrik  van  Leknt  {liec.  Trav.  Chim.,  1898, 
17,  86 — 93). — When  tin  is  dissolved  in  nitric  acid  in  presence  of  one- 
tifth  or  one-sixth  of  its  weight  of  iron,  and  the  solution  evaporated  to 
dryness,  a  product  completely  soluble  in  water  is  obtained  ;  on  adding 
concentrated  nitric  acid  to  the  aqueous  solution,  a  precipitate  is 
obtained  containing  the  whole  of  the  tin,  and  a  considerable  proportion 
of  iron  which  it  is  impossible  to  remove.  When  dried  by  exposure 
during  several  weeks  in  a  vacuum  over  caustic  potash,  the  product 
gradually  loses  water  and  nitric  acid ;  analyses  show  that  there  is  no 
constant  relation  between  the  amounts  of  iron  and  nitric  acid  present. 
The  dried  product  dissolves  in  water,  giving  a  solution  from  which 
metastannic  acid  is  precipitated  by  an  excess  of  hydrochloric  acid  ;  on 
subsequently  boiling,  the  pi*ecipitate  dissolves,  and  on  adding  caesium 
or  rubidium  chloride,  chai-acteristic  crystals  of  caesium  or  rubidium 
chlorostannate  are  obtained.  When,  however,  a  small  quantity  only 
of  hydrochloric  acid  is  added  to  the  original  aqueous  solution  no  pre- 
cipitate is  formed,  and  on  adding  caesium  or  rubidium  chloride  an 
amorphous  precipitate  is  obtained.  By  these  tests,  the  two  varieties 
of  stannic  acid  are  distinguished  (compare  Behrens,  Anal.  qual. 
microchim.,  63). 

The  author  finds  that  the  nitrates  of  chromium  and  aluminium 
exercise  the  same  power  of  rendering  metastannic  acid  soluble  as  ferric 
nitrate,  whilst  this  is  not  the  case  with  the  nitrates  of  nickel,  cobalt, 
and  manganese.  W.  A.  D. 

Relation  between  the  Colour  and  the  Constitution  of  Haloid 
Double  Salts.  By  Nicolai  S.  Kurnakoff  (Zeit.  anm-g.  Chem..,  1898, 
17,  207— 235).— Compounds  of  the  type  MCl2,PtCl2,4NH3  exist  in 
two  isomeric  forms  of  which  those  which  may  be  represented  by  the 
formula  (MCl2,4NH3),PtCl2,  are  characterised  by  their  red  to 
violet-red  colour,  whilst  the  isomeric  compounds,  MCl2(PtC]2,4NH3), 
have  the  same  colour  as  the  corresponding  anhydrous  metallic 
chlorides,  or  as  the  analogous  anhydrous  double  salt ;  for  example, 
ZnCl2(PtCl2,4NH3)  is  colourless,  as  is  also  ZnCl4K2,  whilst 

CuCl2(PtCl2,4NH3) 
and  CuCl4R2(R  =  CsjNMe^)  are  both  brownish-yellow.  The  correspond- 
ing palladium  compound,  CuCl2(PdCl2,4NH3),  also  crystallises  in  dark 
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yellow  tablets  ;  it  is  obtained  by  mixing  solutions  of  copper  chloride 
and  PtCJgi^NHg,  and  is  decomposed  by  excess  of  water  and  hydrochloric 
acid. 

The  alteration  of  colour  by  the  introduction  of  water,  ammonia,  or 
its  derivatives  into  inorganic  salts  is  analogous  to  that  which  takes 
place  by  the  introduction  of  bathochromic  groups  into  organic  com- 
pounds. Thus  PdClg  is  reddish-brown ;  PdCl2,2NH3,  yellow ;  and 
PdCIojiNH,,  colourless;  CoCl3,4NH3  (praseo-salt)  is  green;  CoClg.bNHg 
(purpureo-salt),  red ;  and  CoClgjeNHj  (luteo-salt),  yellow. 

In  the  formation  of  double  salts,  the  colour  is  generally  produced  by 
the  addition  of  the  colours  of  the  components  ;  thus  the  violet  salt, 
(CuCl2,4NH3),PtCl2,  is  produced  from  the  green  salt,  CuCl2,4NH3,  and 
the  red  chloroplatinite.  The  coloration  of  double  salts  is  not,  however, 
very  regular.  A  deepening  of  the  colour  often  takes  place  whereby 
yellow  salts  are  formed  from  colourless  constituents,  or  dark  red 
salts  from  brown,  as  in  the  double  compounds  of  CuBr2  with  KBr 
and  HBr. 

The  author  has  examined  the  cobalt  and  copper  compounds  of  the 
types  I,  (MX2nA)M,X2  and  II,  MX2(MjX2nA)  where 

A  =  NH„C5HjN,C,H,(NH2)2 
and  H2O. 

In  series  I,  the  colour  of  the  compound  is  normal  as  regards  the 
metal  M,  that  is,  the  normal  colour  of  the  component  MCl^nA.  is  a 
component  of  the  colour  of  the  double  salt.  In  series  II,  the  colour  of 
the  compound  is  abnormal  as  regards  the  metal  M,  that  is,  the  com- 
ponent MClg,  in  so  far  as  colour  is  concerned,  behaves  as  if  anhydrous. 
The  author  proposes  to  name  compounds  of  the  typo  MX2(MiX2nA) 
cldoroinetalliteSy  in  accordance  with  the  name  chloroplatinites,  thus 
CuCl2(PtCl2,4NH3)  and  CoCl2(PtCl2,4NH3)  he  names  platodiammine 
chlorocuprite  and  platodiammine  chlorocobaltite. 

CIdorocobaltitea. — The  difference  in  the  colour  of  anhydrous  cobalt 
chloride,  and  of  its  compounds  with  water  and  ammonia,  is  also  apparent 
in  the  corresponding  double  salts.  When  cobalt  chloride  is  combined 
with  colourless  ammonium,  pyridine,  and  ethylenediammine  salts  of 
the  type  PtCl24A,  a  series  of  salts  of  the  formula  CoCl2(PtCl2,4A)  is 
obtained  which  have  the  blue  colour  of  cobalt  chloride. 

Platodiammine  chlorocobaltite,  CoCl2(PtCl^,4NH3),  obtained  by  adding 
finely  powdered  platodiammine  chloride  to  a  boiling  saturated  solution 
of  cobalt  chloride,  crystallises  in  transparent,  blue,  rhomboidal  tablets, 
decomposes  into  its  components  when  dissolved  in  water,  and  yields  a 
red  solution  with  excess  of  water.  The  corresponding  jryridine  com- 
pound, CoCl2(PtCl2,4C5NH5),  crystallises  in  small,  thin  tablets,  and  is 
very  easily  decomposed  into  its  components.  The  ethylenediammine 
compound  crystallises  in  beautiful,  blue  prisms,  is  very  stable,  and 
can  be  warmed  with  hydrochloric  acid  for  some  time  without  decom- 
position. 

The  relation  of  the  colour  of  the  chlorometallites  to  the  colour  of 
their  anhydrous  components  is  also  shown  in  the  compounds  of  cobalt 
and  copper  chloride  with  ethylenediammine  hydrochloride.  The  cobalt 
compound,  CoCl2(C2HgN2,2HCl),  crystallises  in  large,  blue  tablets.  The 
copper  compound  crystallises  in  brownish-yellow,  quadratic  tablets. 
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Chloroplatinites. — The  salt,  PtCl2(CoCl2,6NH3),  obtained  by  adding  a 
solution  of  potassium  platinosochloride  to  an  ammoniacal  solution  of 
cobalt  chloride  in  an  atmosphere  of  hydrogen  or  nitrogen,  crystallises 
in  thin,  yellowish-red,  right-angled  tablets,  is  decomposed  by  water 
with  the  formation  of  an  insoluble  basic  compound,  and  yields  a  blue 
solution  with  hydrochloric  acid ;  it  is  stable  when  dry,  but  when 
allowed  to  remain  for  some  time  over  sulphuric  acid  it  loses  ammonia 
and  is  converted  into  a  mixture  of  the  salts,  PtCl2(CoCl2,6NH3)  and 
PtC]2(CoCl2,4NH3).  The  ammonia  in  this  double  salt  is  evidently 
more  firmly  combined  than  in  the  salt  CoClgjGNHg,  which  at  the 
ordinary  temperature  rapidly  gives  off  ammonia  when  allowed  to  remain 
over  sulphuric  acid.  The  corresponding  nickel  salt,  PtCl2(NiCl2,6NH3), 
which  is  obtained  in  a  similar  manner,  crystallises  in  rose-red,  four- 
sided  tablets  having  a  violet  tinge. 

The  compounds  obtained  by  the  action  of  potassium  platinosochloride 
on  solutions  of  silver  chloride  in  ammonia  and  ethylenediammine,  are 
of  a  higher  type  as  regards  their  capability  of  retaining  ammonia  than 
the  compounds  of  silver  chloride  with  ammonia  and  ethylenediammine. 
Freshly  prepared  silver  chloride,  when  dissolved  in  a  warm  aqueous 
solution  of  ethylenediammine,  yields  the  compound  (AgCl)2C2HgN2, 
which  is  decomposed  by  water  and  alcohol  with  precipitation  of  silver 
chloride.  When,  however,  the  solution  of  silver  chloride  in  ethylene- 
diammine is  treated  with  potassium  platinosochloride,  the  compound 
(AgCl,C2HgN2),PtCl2  is  obtained,  which  crystallises  in  microscopic, 
bright  red  tablets. 

The  chlorocuprite,  CuCl2(PCl2,405NH5,6H20)2,  is  obtained  in  yellow 
tablets  by  concentrating  a  mixed  solution  of  copper  chloride  and  plato- 
dipyridine  chloride.  A  salt  of  the  composition  (PtCl2,405NH5)2CuCl2 
is  obtained  from  the  mother  liquor  of  the  preceding  salt  and  crystal- 
lises in  reddish-brown,  rhomboidal  tablets. 

The  chlorocohaltite,  CoCl2(CoCl3,3C2HgN2 -H  WH2O),  is  obtained  by 
evaporating  a  solution  of  CoCl3,3C2H8N2  +  SHgO  and  CoCl2-F6H20, 
and  crystallises  in  dark  green  needles ;  it  is  easily  decomposed  by 
water  with  precipitation  of  the  salt,  CoCl3,3C2H8N2-t-3H20,  but  can 
be  washed  with  concentrated  hydrochloric  acid  without  appreciable 
decomposition.  When  dehydrated  in  a  desiccator  or  at  100 — 115°,  it 
does  not  alter  in  appearance,  the  dehydration  commences  with  great 
ease  at  ordinary  temperatures,  but  the  last  1 — 2  molecules  are  not 
lost  even  at  110 — 115°.  The  determination  of  the  water  of  crystal- 
lisation gave  numbers  agreeing  with  5  to  T'SHgO. 

The  chlorocuprite,  CuCl2(CoCl3,3C2H8N2  +  H20),  is  obtained  by 
evaporating  a  solution  of  equal  weights  of  CuC]2-h2H20  and 

CoCl3,302H8N2-f3H20 
in  large,  yellowish-brown  tablets ;  it  is  only  sparingly  soluble  in  the 
presence  of  hydrochloric  acid,  and  does  not  lose  water  when  allowed 
to  remain  over  sulphuric  acid,  but  is  completely  dehydrated  at  112°. 
The  salt,  CuCl2(CoCl3,3C2H8N2  +  H20)2,  is  obtained  by  evaporating  a 
solution  of  molecular  proportions  of  CuCIg  and  00013,302118^2,  and 
crystallises  in  prisms  of  the  same  colour  as  the  preceding  salt. 

A  chlorocuprite  of  the  composition  (OuOl4,Pt202H8N2)3,PtOl4,2C2H8N2 
+  9H2O,  obtained  by  the  action  of  platoethylenediammine  chloride  on- 
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copper  chloride,  crystallises  in  greenish-brown,  prismatic  needles.  The 
corresponding  bromide  crystallises  in  dark  brown  needles.  Both  salts 
when  dehydrated  do  not  alter  in  appearance.  E.  C.  R. 


Mineralogical   Chemistry, 


Tellurium  in  the  Product  of  the  Eruption  of  the  Island  of 
Vulcano,  Lipari  Isles.  By  Alfonso  Cossa  {Zeit.  anory.  Chein., 
1898,  17,  205— 206).— Tellurium  is  present  to  the  extent  of  2  grams 
in  3  kilograms  in  the  stalactiform  concretions  occurring  largely  in  the 
crater  of  Vulcano  (Abstr.,  1878,  952;  1882,  704).  The  product  of 
eruption  is  extracted  with  water,  then  with  carbon  bisulphide,  and 
finally  with  dilute  nitric  acid.  The  acid  solution  is  treated  with 
hydrogen  sulphide,  which  precipitates  the  tellurium  together  with  a 
large  quantity  of  sulphide  of  arsenic  and  metallic  sulphides. 

E.  C  xv. 

Argon  in  the  Voslau  Springs  (Vienna).  By  Max  Bamberger 
and  Anton  Landsiedl  {iMonatah.,  1898,  10,  114,  115). — The  authors 
find  that  the  gases  from  the  VOslau  springs  contain  from  1*29 — 1*38 
per  cent,  of  argon.  A.  W.  C. 

New  Experiments  on  Zeolites.  By  Georges  Friedel  {Zeits. 
Kryst.  Mill.,  1898,  29,  278—279;  from  Bull.  Soc. /ran.  Min.,  1896, 
19,  363—390.  Compare  Abstr.,  1896,  ii,  481,  482).— The  amount  of 
water  given  off  by  analcite  at  a  definite  temperature  is  dependent  on 
the  tension  of  aqueous  vapour  in  the  air  ;  it  is  therefore  necessary, 
when  determining  the  amount  of  water  lost  on  heating  zeolites,  to 
observe  the  tension  of  aqueous  vapour  as  well  as  the  temperature. 
Constant  results  are  only  obtained  when  the  powdered  mineral  is 
heated  in  a  rapid  current  of  dry  air.  If,  after  dry  air  has  been  used, 
a  current  of  moist  air  be  passed  over  the  heated  mineral,  there  is,  in 
spite  of  the  elevated  temperature,  an  absorption  of  water,  and  to 
expel  this  again  with  the  same  tension  of  aqueous  vapour,  a  higher 
temperature  is  required.  Equilibrium  in  such  cases  is  more  rapidly 
established  the  higher  the  temperature ;  that  is,  water  is  more  slowly 
re-absorbed  the  lower  the  temperature. 

More  accurate  determinations  of  the  sp.  gr.  and  contraction  in 
volume  of  partially  dehydrated  analcite  have  been  made.  The  con- 
traction continues  after  all  the  water  has  been  expelled,  the  material 
being  then  transparent  and  isotropic,  and  with  numerous  microscopic 
cavities.  The  optical  behaviour  of  a  plate  parallel  to  a  cube  face  when 
heated  is  described.  Analcite  is  considered  to  be  tetragonal  (pseudo- 
cubic)  like  leucite.  L.  J.  S. 
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Physiological   Chemistry. 


Absorption  of  Pat.  By  R.  H.  Cunningham  (/.  Physiol.,  1898, 
23,  209 — 216). — After  ligature  of  both  biliary  and  pancreatic  ducts, 
some  absorption  of  fat,  other  than  the  naturally  emulsified  fat  of 
milk,  still  occurs.  The  rate  of  absorption  is  slow,  and  the  quantity 
absorbed  small,  but  otherwise  the  process  does  not  differ  from  that 
which  occurs  normally,  when  both  bile  and  pancreatic  juice  are 
present.     The  experiments  were  made  on  dogs.  W.  D.  H. 

Metabolism  of  Nucleins.  By  T.  H.  Milroy  and  J.  Malcolm 
{J.  Physiol,  1898,  23,  217— 239).— The  digestive  products  of  nuclein- 
containing  tissues,  nucleins,  and  especially  nucleic  acid,  cause,  on 
absorption,  a  temporary  leucocytosis,  accompanied  by  an  increase  in 
the  excretion  of  phosphoric  anhydride,  beyond  that  which  can  be  ex- 
plained by  the  phosphorus  absorbed.  The  alloxuric  substances  are 
also  increased,  whilst  the  uric  acid  is  only  slightly  increased,  but  the 
experiments  being  made  on  human  beings,  only  small  doses  of  nucleic 
acid  were  administered,  unpleasant  symptoms  being  caused  by  large 
doses.     Metaphosphoric  acid  produces  none  of  these  results. 

The  leucocytosis  is  followed  by  leucolysis,  and  this  is  considered  to 
be  the  cause  of  the  increase  in  the  urinary  phosphates.  In  a  case  of 
leucocythsemia,  leucolysis  did  not  occur,  and  increase  in  the  phosphates 
excreted  was  not  observed  either ;  the  alloxuric  substances  including 
uric  acid  were,  however,  increased  in  this  case. 

In  a  case  of  plumbism,  the  conditions  are  compai-able  with  those 
existing  normally  in  spite  of  the  leucocytosis,  which  was  not,  however, 
very  marked. 

In  all  cases,  uric  acid  was  absent  in  the  faeces.  W.  D.  H. 

Osmotic  Properties  of  Prog's  Muscle.  By  Elizabeth  Cooke 
{J.  Physiol.,  1898,  23, 137 — 149). — A  muscle  immersed  in  a  hypertonic 
solution  of  sodium  chloride  does  not  behave  according  to  the  laws  of 
osmotic  pressure,  but  owing  doubtless  to  decomposition  processes 
consequent  on  its  taking  up  water,  the  muscle  behaves  like  a  solution 
having  a  higher  osmotic  pressure  than  the  solution  for  which  it  is 
isotonic.  Rise  of  temperature  and  fatigue  increases  the  osmotic 
pressure  within  the  muscle.  W.  D,  H. 

Action  of  Cobra  Venom  and  Calmette's  'Anti-venomous 
Serum'  on  Blood  Clotting.  By  J.  W.  W.  Stephens  and  W.  Myers 
(Proc.  Physiol.  Soc,  May,  1898,  1). — Cobra  venom  delays  or  prevents 
the  clotting  of  rabbits'  blood  ;  this  effect  is  neutralised  in  vitro  by 
Calmette's  anti- venomous  serum.  The  neutralisation  of  the  toxin  by 
the  anti-toxin  must  be  chemical,  not  vital  or  cellular  as  Calmette 
considers.  The  blood  of  a  rabbit,  immunised  with  injections  of  cobra- 
poison,  so  far  as  clotting  is  concerned,  has  also  acquired  a  certain 
amount  of  immunity  against  cobra  poison.  W.  D.  H. 
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Chemistry  and  Action  of  the  Thyroid  Gland.  By  Robekt 
Hutchison  {J.  Physiol.,  1898,  23,  178— 189).— The  iodine  contained 
in  the  colloid  matter  of  the  thyroid  varies  considerably,  and  averages 
0309  per  cent.  Of  the  digestion  product  of  the  colloid,  only  those 
which  contain  iodine  are  active.  Iodised  nucleo-albumin,  made 
artificially  from  the  thymus,  has  no  physiological  activity,  and  increase 
in  activity  of  the  thyroid  colloid  is  not  produced  by  artificial  addition 
of  iodine,  although  in  the  natural  products  the  amount  of  iodine  and 
the  activity  vary  directly.  Intravenous  injection  of  the  colloid  has  no 
effect  on  blood  pressure,  heart,  or  coagulation  of  the  blood.  Thyroid 
extracts  produce  a  fall  of  arterial  pressure,  but  this  is  due  to  extrac- 
tives and  partly  to  mineral  salts  present. 

Previous  removal  of  ovaries  or  testes  has  no  influence  on  the  results 
of  thyroidectomy,  and  ovarian  feeding  has  no  curative  influence  in 
myxocdema.  No  poison  was  discovered  either  in  the  bile  or  the  central 
nervous  system  after  thyroidectomy. 

Of  24 consecutive  cases  of  complete  thyroidectomy,  only  four  survived; 
this  number  can  only  bo  slightly  increased  by  thyroid  feeding.  Para- 
thyroid feeding  has  no  effect  in  myxcedema.  Keeping  the  animals 
warm  after  the  operation  has  no  effect.  W.  D.  II. 

Changes  in  the  Urine  produced  by  Exercise  and  by  Turkish 
Baths.  By  G.  C.  Garratt  (/.  PhynoL,  1898,  23,  150— 162).— Rapid 
but  not  laborious  exercise  (on  a  bicycle)  produces  an  increase  in  urea 
excretion,  reaching  a  maximum  in  12  hours  but  not  regaining  the 
normal  level  for  30  hours  afterwards,  the  increase  beginning 
immediately  after  the  exercise.  The  excretion  of  uric  acid  rises  to  the 
maximum  six  hours  after  the  exercise.  If  the  subject  is  not  in  good 
condition  or  the  food  insufficient,  the  rise  is  greater  and  lasts  longer. 
There  is  an  increase  in  the  acidity  after  exercise  which  runs  parallel  to 
the  urea,  and  a  small  increase  in  the  urinary  phosphates  which  follows 
the  same  course.  The  increase  in  the  sulphates  is  proportional  to  that 
of  tho  urea,  but  is  of  less  duration  and  therefore  of  more  intensity;  it 
begins  during  the  exercise,  reaches  a  maximum  in  six  hours  or  less, 
and  terminates  within  12  or  14  hours.  The  chlorides  of  the  urine 
diminish  and  vary  with  the  amount  of  sweating.  Turkish  baths  pro- 
duce a  reduction  in  tho  water  and  in  the  chlorides  excreted  by  the 
kidneys.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture, 


Alcoholic  Fermentation  without  Yeast  Cells.  VII.  Prepara- 
tion of  Dried  Yeast  Juice.  By  Eduard  Buchneh  and  Rudolf  Rapp 
{Ber.,  1898,  31,  1531— 1533).— Five  hundred  c.c.  of  freshly  expressed 
yeast  juice  is  mixed  with  a  few  drops  of  olive  oil,  and  evaporated 
rapidly  under  diminished  pressure  at  20 — 25°  to  a  syrupy  consistency; 
this  requires  about  half-an-hour.  The  syrup  is  then  spread  on  glass 
plates  cleaned   with  ether,  and   dried    for  about  a  day,  either  under 
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diminished  pressure  at  35°,  or  in  the  air  at  34 — 38°,  or  at  25°;  the 
residue  is  then  scraped  off  and  dried  further  over  sulphuric  acid, 
preferably  under  diminished  pressure.  In  this  way,  70  grams  of  a 
yellowish  powder,  resembling  dried  egg-albumen  in  appearance,  is 
obtained ;  it  has  a  pleasant  odour  of  yeast,  and  it  dissolves  almost 
completely  in  water;  the  solution,  when  diluted  to  the  original  volume, 
has  nearly  the  same  power  of  inducing  fermentation  as  the  original 
juice.  C.  F.  B. 

Alcoholic  Enzyme  from  Yeast-cells.  By  Charles  James 
Martin  and  H.  G.  Chapman  (Proc.  j)hysiol.  Soc,  June,  1898,  2). — 
An  endeavour  to  procure  a  soluble  alcoholic  ferment  from  active  yeast 
cells  was  unsuccessful.  The  procedure  adopted  varied  from  that  used 
by  Buchner  in  the  omission  of  great  pressure,  centrifugal  force  being 
relied  on  to  extract  the  ferment  from  the  yeast  which  had  been  pre- 
viously ground  up  with  sand  and  siliceous  earth.  W.  D.  H. 

!  Decomposition  of  Proteids  and  the  Formation  of  Asparagine 
and  Glutamine  in  Seedlings.  By  Ernst  Schulze  {Chem.  Zeit., 
1897,  21,  625—628.  Compare  ihid.,  1896,  20,  143  ;  Abstr.,  1897,  ii, 
156  ;  and  this  vol.,  ii,  133). — The  results  of  the  author's  experiments 
leave  it  undecided  as  to  the  manner  in  which  asparagine  and  argenine 
are  produced  from  other  products  of  the  decomposition  of  proteids,  but 
there  nan  be  no  doubt  that  both  amides  can  be  produced  in  the  plant  from 
ammonia  (Suzuki,  Abstr.,  1897,  ii,  277),  and  if  it  is  admitted  that 
ammonia  (which  has  been  detected  in  seedlings)  is  formed  during  the 
decomposition  of  proteids,  the  synthesis  of  the  amides  can  be  explained 
in  this  way.  The  substances  formed  when  the  proteids  break  up  are 
in  part  utilised  in  the  regeneration  of  proteids,  some  being  so  utilised 
to  a  much  greater  extent  than  others.  It  is  suggested  that  the  latter 
decompose  further,  and  that  the  nitrogenous  residue,  perhaps  ammonia, 
is  used  up  in  the  production  of  the  amides,  the  accumulation  of  which 
would  be  thus  accounted  for.  It  is,  however,  not  impossible  that  a 
certain  amount  of  asparagine  may  be  formed  directly  in  the  decom- 
position of  proteids. 

The  decomposition  of  proteids  in  seedlings  consists  in  the  hydrolytic 
breaking  up  of  the  proteid-molecule,  and  is,  perhaps,  similar  to  what 
takes  place  in  the  animal  organism  (compare  Drechsel,  Abstr.,  1892, 
515).  Not  only  in  animals,  but  probably  in  plants  also,  the  sulphur  of 
the  proteids  is  finally  converted  into  sulphates  (compare  Zawc^t^;.  VersucJis.- 
Stat.,  1876,  19,  172).  This  lends  support  to  the  view  that  in  plants, 
as  in  animals,  the  (non-nitrogenous)  products  of  the  breaking  up  of 
proteids  undergo  oxidation,  and,  in  a  certain  sense,  justifies  the  assump- 
tion of  a  connection  between  production  of  asparagine  and  the  oxida- 
tion of  proteids  (Palladin,  Abstr.,  1888,  642;  compare  also  Boussin- 
gault,  Compt.  rend.,  1864,  58,  921—922).  N.  H.  J.  M. 


482  ABSTRACTS   OF  CHEMICAL   PAPERS. 


Analytical   Chemistry. 


Micro-chemical  Detection  of  Perchlorates  in  Chili  Saltpetre. 
By  M.  VAN  liKEUKKLEVEEN  {litc.  Tvav.  Chim.,  1898,  17,  94—95).— 
Behrens'  method  of  testing  a  solution  for  perchlorates  consists  in 
adding  to  a  drop  of  the  latter  on  a  microscope-slide  a  small  quantity  of 
rubidium  chloride  ;  rhombic  crystals  immediately  separate,  which  are 
stained  red  by  the  addition  of  a  drop  of  potassium  permanganate  solu- 
tion, the  latter  being  rendered  colourle-ss.  This  test  gives  satisfactory 
results  with  a^jueous  solutions  containing  more  that  0001  gram  of 
potassium  perchlorate  per  c.c. ;  but  its  sensitiveness  is  diminished  by 
the  presence  of  sodium  nitrate,  so  that  it  just  ceases  to  be  available 
when  5  grams  of  Chili  saltpetre  containing  06  per  cent,  of  perchlorate 
is  dissolved  in  10  c.c.  of  water.  If  the  nitrate  contains  more  than  06 
per  cent,  of  perchlorate,  the  amount  of  the  latter  can  be  determined 
approximately  by  carefully  diluting  until  the  limit  of  sensibility  of  the 
tost  is  reached.  When  the  perchlorate  forms  only  0*2 — 0*6  per  cent. 
of  the  nitrate,  its  presence  can  be  detected  by  dissolving  10  grams  of 
the  latter  in  10  c.c.  of  warm  water,  adding  50  c.c.  of  95  per  cent, 
alcohol,  boiling,  and  leaving  to  crystallise  during  2  hours  ;  on  filtering, 
evaj>orating  to  dryness,  and  di.s3olving  the  residue  in  the  least  possible 
quantity  of  water,  a  solution  is  obtained  which  can  be  tested  by 
Behrens'  method.  W.  A.  D. 

Qladding's  Method  for  [the  Estimation  of]  Phosphoric  Acid. 
By  John  B.  Coppock  {Chem.  News,  1898,  77,  242).— The  author  finds 
that,  whilst  Cladding's  method  of  estimating  phosphoric  acid  (this  vol., 
ii,  405)  gives  higher  results  than  the  magnesia  method,  it  affords  a 
(juick  and  sufficiently  accurate  process  for  the  ordinary  analysis  of 
fertilisers.  E.  W.  W. 

Estimation  of  Phosphorus  and  Sulphur  in  Iron,  Steel,  and 
Cast  Iron.  By  Maurice  Lucas  {Bull.  Soc.  Chim.,  1897,  [iii],  17, 
144 — 150). — Comparative  analyses  have  been  made  by  a  number  of 
well-known  methods,  and  the  results  obtained  are  exhibited  in  a 
tabular  form.     The  chief  conclusions  arrived  at  are  as  follows. 

The  results  given  by  those  methods  in  which  phosphoric  acid  is  pre- 
cipitated by  ammonium  molybdate  in  presence  of  hydrochloric  acid,  or 
of  chloride.*?,  are  too  low  ;  nitric  and  sulphuric  acids,  on  the  other  hand, 
appear  to  be  without  influence  in  this  respect.  A  common  source  of 
error  lies  in  the  insufficient  quantity  of  molybdate  employed.  For 
every  2  parts  of  iron  in  solution  3  parts  of  molybdic  acid  are  required, 
whilst  it  is  also  indispensable  that  ammonium  salts  should  be  present, 
and  that  the  temperature  should  be  raised  to  80°.  In  the  precipita- 
tion of  phosphoric  acid  along  with  basic  acetate  of  iron,  a  process  which 
is  convenient  when  arsenic  is  present,  it  is  necessary  to  precipitate 
three  or  four  times  as  much  iron  as  is  required  to  combine  with  the 
phosphoric  acid,  and  to  remove  all  acids  but  nitric  before  adding  the 
ammonium  molybdate. 
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The  whole  of  the  sulphur  contained  in  the  metal  is  expelled  as 
hydrogen  sulphide  when  hydrochloric  acid,  or  a  mixture  of  the  latter 
with  sulphuric  acid,  is  used  as  the  solvent,  the  gases  evolved  being 
afterwards  passed  through  a  red-hot  tube.  Low  results  are  obtained 
when  sulpburic  acid  alone  is  employed.  Of  the  various  methods  of 
estimating  the  hydrogen  sulphide  thus  produced,,  the  best  results  are 
obtained  (a)  by  converting  it  into  sulphuric  acid  and  then  into  barium 
sulphate,  (b)  by  iodometric  titration,  and  (c)  by  the  author's  colori- 
metric  process  (this  vol.,  ii,  483).  N.  L. 

Application  of  the  Colorimetric  Method  for  Estimating 
Lead  to  the  Estimation  of  Sulphur  in  Iron,  Steel,  and  Cast 
Iron.  By  Maurice  Lucas  {Bull.  Soc.  Chim.,  1897,  [iii],  17, 
150 — 152).  — The  metal  is  heated  in  a  current  of  hydrogen  with  a 
mixture  of  dilute  hydrochloric  and  sulphuric  acids,  the  gases  evolved 
being  passed  through  a  red-hot  porcelain  tube,  and  finally  received  in 
a  solution  of  lead  oxide  in  caustic  potash.  The  precipitated  lead 
sulphide  is  filtered  off,  washed  with  water,  dilute  acetic  acid,  and  then 
again  with  water,  dissolved  in  nitric  acid,  the  solution  neutralised 
with  caustic  soda,  suitably  diluted,  and  examined  colorimetrically 
according  to  the  author's  process  for  the  estimation  of  lead  (Abstr., 
1897,  ii,  125).  N.  L. 

Sodium  Peroxide  in  Quantitative  Analysis.  By  Charles 
Glaser  (/.  Amer.  Ghem.  Soc,  1898,  20,  130 — 133). — A  review  of 
various  propositions  made  since  1892  regarding  the  use  of  sodium 
peroxide  as  an  oxidising  agent  either  in  the  dry  or  in  the  wet  way. 

The  reagent  may  be  obtained  perfectly  free  from  iron,  alumina,  &c., 
and  is  the  best  oxidising  agent  for  the  estimation  of  sulphur  in  coal, 
coke,  or  asphalt. 

The  material  is  placed  in  a  large  silver  or  nickel  dish,  covered  with 
four  times  its  weight  of  dry  sodium  carbonate,  and  upon  this  is  laid 
a  piece  of  sodium  peroxide  about  one-half  the  weight  of  the  carbonate 
used.  The  dish  is  now  moved  carefully  and  slowly  over  a  small 
flame  until  the  evolution  of  gas  subsides  and  a  half-fused  mass  is 
obtained.  Small  quantities  of  powdered  peroxide  are  now  dusted  in 
the  mass  from  a  platinum  spoon  from  time  to  time  until  all  the 
carbon  has  burnt  away,  when,  if  necessary,  the  heat  may  be  raised 
until  the  mass  is  in  perfect  fusion.  The  sulphur  is  thus  converted 
into  sulphuric  acid,  which  is  then  estimated  as  usual. 

The  author  cannot  recommend  the  reagent  for  chrome  ore  analysis. 

L.  DE  ic. 

Estimation  of  Boric  Acid.  By  Thomas  S.  Gladding  (/.  Amer. 
Ghem.  Soc,  1898,  20,  288 — 289). — The  apparatus  consists  of  a  round- 
bottomed  distilling  flask  placed  in  a  slanting  position.  It  is  fitted 
with  a  doubly  perforated  cork,  through  which  pass  two  bent  glass 
tubes,  one  of  which  reaches  to  the  bottom  of  the  flask  and  is  also 
connected  with  a  larger  flask  in  which  methylic  alcohol  is  being 
boiled ;  the  second,  or  outlet,  tube  is  connected  with  a  condenser,  and 
the  distillate  is  collected  in  a  Volhard's  nitrogen  bulb  apparatus. 

Into    the    distilling    flask,   which  holds  150  c.c,   1   gram  of  the 
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borate  is  introduced  and  also  25  c.c.  of  methylic  alcohol  and  5  c.c.  of 
syrupy  phosphoric  acid ;  a  current  of  methylic  alcohol  vapour  is 
then  passed  in,  and  heat  is  also  applied  to  prevent  accumulation  of 
liquid  in  the  flask.  After  half  an  hour's  action,  when  the  distillate 
will  measure  about  100  c.c,  the  distillation  is  stopped  and  the  dis- 
tillate which  now  contains  all  the  boric  acid  is  mixed  with  100  c.c. 
of  water  and  40  c.c.  of  glycerol,  and  titrated  with  standard  soda,  using 
phenol ph thai ein  as  indicator.  The  test-analyses  are  very  satis- 
factory. 

It  has  been  noticed  that  ordinary  borax,  when  distilled  with 
methylic  alcohol  without  the  addition  of  an  acid,  gives  up  one-half  of 
its  boric  acid.  L.  de  K. 

Kopfer's  Method  for  the  Estimation  of  Carbon  and  Hydrogen. 
By  James  Johnstone  Dobbie  and  Alexander  Lauder  (Cfiem.  News, 
1898,  77,  215 — 216). — According  to  the  authors,  Kopfer's  method  of 
estimating  carbon  and  hydrogen  by  combustion  in  oxygen  in  the 
presence  of  platinised  asbestos  (this  Journal,  1876,  i,  660  ;  1877,  i, 
228)  is  inapplicable  to  the  cAse  of  volatile  substances,  the  difficulty  of 
regulating  the  combustion  so  as  to  prevent  the  escape  of  unoxidised 
material  being  insuperable.  Moreover,  the  results  obtained  with 
alkaloids  containing  large  percentages  of  carbon  and  little  nitrogen, 
such  as  cinchonine  and  corybulbine  were  invariably  too  low  (com- 
pare Zeisel,  Monatshe/U,  1886,  7,  557).  E.  W.  W. 

The  Moist  Combustion  Method  of  Determining  Carbon  in 
Steel.  By  George  Auchy  {J.  Amer.  Chem.  Soc,  1898, 20,  243—253). 
— This  is  an  elaborate  investigation  into  the  sources  of  error  in  the 
estimation  of  carbon  by  the  moist  combustion  process. 

The  potash  solution  used  to  absorb  the  carbonic  anhydride  should 
have  a  sp.  gr.  =  1*4  and  two  absorbing  apparatus  should  be  used.  The 
calcium  chloride  used  for  drying  the  gases  should  be  freshly  heated. 
The  author  also  states  that,  notwithstanding  all  the  usual  precautions, 
results  are  occasionally  obtained  by  this  process  which  are  decidedly 
too  high ;  this  may  be  explained  by  the  formation  of  some  volatile 
chlorochromic  compound  not  absorbed  by  Langley's  "  pyro  "  mixture. 

L.  de  K. 

Lindo-Gladding  Method  of  Estimating  Potash.  By  A.  L. 
WiNTON  and  Homer  J.  Wheeler  (Chem.  News,  1898,  77,  263—265, 
275 — 276). — The  results  of  an  examination  of  the  Lindo-Gladding 
method  of  estimating  potash,  especially  in  reference  to  the  objections 
of  Breyer  and  Schweitzer,  and  of  Yogel  and  Haefcke,  that  the  addition 
of  sodium  chloride  is  liable  to  prove  a  source  of  error,  and  that  potas- 
sium platinochloride  is  soluble  in  ammonium  chloride  solution,  liave 
proved  these  objections  to  be  unfounded,  in  so  far  as  practical  con- 
siderations go.  E.  W.  W. 

Alkalimetric  Estimation  of  Metals.  By  Henri  Lescceur  (Bull. 
Soc.  Chim.,  1897,  [iii],  17,  119—126;  126—132;  132—139;  140—144. 
Compare  this  vol.,  ii,  455). — Estimation  of  Aluminium. — Satisfactory 
results  may  be  obtained  by  the  direct  titration  of  dilute  solutions  of  po- 
tassium alum  with  caustic  soda  or  baryta  water,  using  phenolphthalein 
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as  indicator,  but  it  is  better  to  boil  with  a  known  excess  of  alkali  and 
titrate  back  with  acid.  When  free  acid  is  present,  this  is  first  neutra- 
lised by  the  addition  of  alkali  until  the  end-point  indicated  by  helianthin 
is  reached  ;  phenolphthalein  is  then  added,  and  the  aluminium  titrated 
as  above  described.  Alumina  may  also  be  precipitated  by  ammonia 
in  the  cold,  and  the  washed  precipitate  dissolved  in  standard  acid  and 
titrated  back  with  alkali,  using  helianthin  as  indicator.  The  results 
obtained  by  this  method  are  somewhat  low,  owing  to  the  precipitation 
of  basic  aluminium  sulphate.  The  indications  given  by  both  helian- 
thin and  phenolphthalein  in  presence  of  salts  of  aluminium  are  less 
sharp  than  usual,  and  the  use  of  litmus  is  quite  impracticable.  With 
ammonium  alum,  the  end-points  are  still  less  definite,  and  it  is  neces- 
sary to  expel  the  ammonia,  by  boiling  with  caustic  alkali,  before  the 
estimation  of  the  alumina  is  attempted. 

The  separation  of  aluminium  from  other  metals  may  be  effected  by 
the  use  of  baryta  water,  in  which  alumina  is  fairly  soluble.  A  com- 
plete separation,  however,  can  only  be  attained  by  repeatedly  treating 
the  precipitate  with  baryta  water,  and  the  test  analyses  given  are 
not  very  satisfactory. 

Estimation  of  Iron. — Yery  dilute  solutions  of  fei'rous  salts  may  be 
titrated  directly  with  caustic  soda  in  presence  of  phenolphthalein ;  or 
the  solution  may  be  boiled  with  excess  of  alkali  and  titrated  back 
with  acid,  with  or  without  filtration.  Free  acid,  if  present,  is  first 
neutralised  by  addition  of  alkali  to  the  end-point  indicated  by  helian- 
thin. The  method,  which  consists  in  precipitating  the  oxide,  dissolving 
it  in  excess  of  acid,  and  titrating  back  with  alkali,  cannot  be  employed, 
owing  to  the  rapid  oxidation  of  ferrous  hydroxide  on  exposure  to  air. 
The  process  may,  however,  be  successfully  applied  to  the  sulphide, 
obtained  by  precipitation  with  ammonium  hydrosulphide. 

The  indications  of  helianthin  are  wholly  obscured  by  the  presence 
of  ferric  salts,  and  since  the  latter  can  only  exist  in  acid  solution, 
titration  with  phenolphthalein  as  indicator  is,  alone,  of  no  value. 
Ferric  salts  must,  therefore,  be  reduced  to  the  ferrous  state  by  means 
of  hydrogen  sulphide  or  sodium  sulphite,  and  one  of  the  foregoing 
processes  then  applied. 

[With  Delsaux.] — Estimation  of  Cojyper. — The  metal  is  precipitated 
as  oxide,  and  the  washed  precipitate  dissolved  in  excess  of  acid  and 
titrated  back  with  alkali,  phenolphthalein  being  used  as  indicator ; 
or  both  helianthin  and  phenolphthalein  are  added  to  the  solution,  the 
volume  of  standard  alkali  used  in  passing  from  one  end-point  to  the 
other  being,  as  usual,  equivalent  to  the  metallic  oxide  in  solution. 
Satisfactory  results  are  obtained  by  either  method,  and  the  colour  of 
the  solution,  even  when  concentrated,  is  found  to  interfere  in  no  way 
with  the  delicacy  of  the  titration.  The  precipitate  of  cuprous  oxide 
obtained  in  saccharimetry  may  also  be  estimated  alkalimetrically,  a 
considerable  saving  of  time  being  thereby  effected  without  loss  of 
accuracy.  For  this  purpose,  the  precipitate  is  washed  with  boiling 
water,  dissolved  in  nitric  acid,  and  titrated  with  alkali  in  presence  of 
both  indicators. 

[With  Demoulin.] — Estimation  of  Silver. — The  method  of  precipi- 
tating the  oxide,  dissolving  the  precipitate  in  nitric  aciil,  and  titrating 
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back  with  alkali,  is  not  to  be  recommended  ;  the  results  obtained  are 
too  high,  owing  to  the  retention  of  potash  by  the  precipitated  silver 
oxide.  Better  results  are  got  by  first  neutralising  free  acid  by  the  addi- 
tion of  alkali  to  the  end-point  indicated  by  helianthin,  adding  an 
excess  of  alkali,  boiling,  filtering  quickly,  and  titrating  back  with 
acid,  using  phenolphthalein  as  indicator.  The  end-point  is  not  so 
shurp  as  might  be  wished,  owing  to  the  slight  solubility  of  silver  oxide 
in  water.  N.  L. 

Separation  of  Aluminium.  By  Rudolf  L.  Leffler  {Chem.  News, 
1898,  77,  265— 266).— The  author  finds  that  when  a  solution  of 
aluminium  chloride  is  boiled  with  sodium  acetate,  the  aluminium  is 
not  completely  precipitated,  even  when  a  large  excess  of  acetate  is 
used.  When  sufiScient  ammonia  or  Eodium  carbonate  is  added  to  the 
hot  solution  of  chloride  to  cause  faint  opalescence,  the  aluminium  may 
be  completely  precipitated  by  acetate;  under  these  conditions,  0*25 
and  0*50  gram  of  aluminium  requires  respectively  2*25  and  3*75 
grams  of  sodium  acetate  for  complete  precipitation,  and,  on  cooling, 
some  aluminium  is  again  dissolved.  On  account  of  the  large  excess  of 
acetate  required,  aluminium  cannot  be  separated  from  any  other  metals 
except  manganese  by  this  method.  Nickel  may  be  separated  from 
aluminium  by  means  of  sodium  phosphate  in  presence  of  acetic  acid 
if  an  alkali  is  first  added  to  the  solution  until  it  is  faintly  opale^^cent. 
The  relative  amounts  of  sodium  phosphate  and  acetic  acid  can  only  be 
vai-ied  within  narrow  limits ;  when  a  solution  containing  0*5  gram  of 
aluminium  and  0*1  gram  of  nickel  per  litre  was  treated  with  30  c.c.  of  a 
saturated  solution  of  the  phosphate  and  10  c.c.  of  acetic  acid,  the 
separation  of  the  nickel  was  complete.  This  method  does  not  afford 
a  satisfactory  means  of  separating  zinc  and  copper  from  aluminium. 

E.  W.  W. 

Commercial  Analysis  of  Bauxite.  By  William  B.  Phillips 
and  David  Hancock  {J.  Amer.  C/usm.  Soc,  1898,  20,  209—225).— 
The  authors  call  attention  to  the  importance  in  the  analysis  of  bauxite 
of  discriminating  between  aluminium  hydroxide,  which,  on  account  of 
its  ready  solubility,  is  so  important  to  alum  makers,  and  other  less 
soluble  compounds  of  alumina. 

The  following  analytical  method  is  recommended.  Two  grams  of 
the  sample,  which  should  not  have  been  subjected  to  any  considerable 
heat,  is  heated  in  a  dish  with  10  c.c.  of  sulphuric  acid  of  sp.  gr.  =  153, 
until  sulphuric  acid  fumes  are  evolved,  when  a  watch  glass  is  put 
OD,  and  the  heating  continued  for  10  minutes.  When  cold,  100  c.c. 
of  hot  water  is  added,  and,  after  boiling  for  five  minutes,  the  liquid  is 
filtered,  and  finally  made  up  to  200  c.c.  For  the  estimation  of  the 
alumina,  50  c.c.  is  taken,  diluted  to  300  c.c,  2  c.c.  of  hydrochloric  acid 
added,  the  liquid  heated  to  boiling,  and  ammonia  then  added  in  very 
slight  excess.  After  boiling  for  5  minutes,  the  precipitate  is  collected, 
washed,  dried,  ignited,  and  weighed.  From  its  weight  is  subtracted 
the  oxides  of  iron  and  titanium  obtained  in  other  operations,  and  it 
then  represents  the  available  alumina.  To  estimate  the  titanium, 
50  c.c.  of  the  solution  is  neutralised  with  ammonia  until  a  slight  pre- 
cipitate occurs,  which  is  then  carefully  redissolved  in  sulphuric  acid, 
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after  which  the  liquid  is  diluted  to  400  c.c.  and  boiled  for  an  hour;  if  iron 
is  present,  this  must  be  reduced  by  contiaually  adding  sulphurous  acid, 
and  hot  water  should  occasionally  be  added  to  replace  that  lost  by 
evaporation.  The  titanium  dioxide  is  completely  precipitated,  and 
can  be  collected,  washed,  dried,  ignited,  and  weighed.  The  iron  may 
be  estimated  in  the  filtrate  by  titration  with  permanganate. 

In  order  to  obtain  the  free  alumina,  2  grams  of  the  sample  is  heated 
with  10  c.c.  of  sulphuric  acid  of  sp.  gr.  1-53  at  95 — 100°  for  1  hour  in 
an  Erlenmeyer  flask  having  a  perforated  stopper,  100  c.c.  of  hot  water  is 
added,  and  after  the  mixture  has  been  heated  for  1 0  minutes,  the  alumina 
is  estimated  in  the  same  way  as  before,  but  there  is  no  necessity  of 
looking  for  titanium ;  the  small  amount  of  ferric  oxide  must,  however, 
be  estimated  and  deducted  from  the  weight  of  the  alumina. 

The  difference  between  the  available  and  the  free  alumina  represents 
the  combined  alumina.  L.  de  K. 

Volumetric  Estimation  of  Cobalt.  By  Harry  B.  Harris 
(J.  Amer.  Ghem.  Soc,  1898,  20,  173 — 185). — The  paper  is  an  exhaus- 
tive criticism  of  some  of  the  processes  in  use  for  the  volumetric 
estimation  of  cobalt. 

Winkler's  method,  which  consists  in  titrating  the  solution  with 
standard  permanganate  in  the  presence  of  yellow  mercuric  oxide, 
gives  fairly  good  results,  but  the  author  finds  that  it  should  be  con- 
ducted at  the  boiling  point  of  the  solution.  Instead  of  the  mercury 
compound,  a  mixture  of  zinc  oxide  and  ferric  chloride  may  be  used ; 
both  mercuric  oxide  and  ferric  hydroxide  act  mechanically  on  the 
cobaltic  oxide,  carrying  it  down,  and  thereby  enabling  the  end  reaction 
to  be  distinctly  observed.  The  cobalt  solution  should  contain  about  0*1 
to  0*2  gram  of  the  metal,  and  comparatively  small  amounts  of  copper ; 
ferric  iron,  lead,  or  antimony  do  not  interfere.  If  arsenic  is  present, 
some  ferric  chloride  should  be  added,  and  mercuric  oxide  used  to  carry 
down  the  cobalt.     In  the  presence  of  nickel,  the  results  are  too  high. 

McCulloch's  method,  which  consists  in  precipitating  the  cobalt  as 
cobaltic  cyanide,  and  estimating  this  by  reducing  it  with  ferrous 
sulphate,  and  retitrating  with  standard  dichromate,  was  found  to  yield 
only  90  per  cent.,  or  even  less,  of  the  metal  actually  present. 

Fleischer's  method,  which  consists  in  oxidising  an  alkaline  solution 
of  cobalt  and  nickel  with  sodium  hypochlorite,  treating  the  precipi- 
tate with  dilute  ammonia  to  reduce  the  nickel  sesquioxide,  the  cobaltic 
oxide  being  left  unchanged,  and  estimating  the  latter  by  reduction 
with  ferrous  sulphate,  gives  utterly  untrustworthy  results  unless  the 
ammonia  is  exactly  of  the  right  strength  (1  part  of  ammonia  of  sp.  gr. 
0'96  and  3  parts  of  water),  and  the  boiling  is  continued  for  2  hours. 
The  amount  of  nickel  should  exceed  that  of  the  cobalt,  otherwise  the 
results  may  be  as  much  as  14  per  cent,  too  high;  the  best  results 
obtained  by  the  author  still  showed  2  per  cent,  in  excess. 

Donath's  method  consists  in  oxidising  the  cobalt  with  iodine  in  the 
presence  of  sodium  hydroxide,  afterwards  heating  the  precipitate  with 
hydrochloric  acid,  and  estimating  the  liberated  chlorine  iodometrically  ; 
this  gives  fairly  good  results,  even  in  the  presence  of  nickel,  but  it  is  of 
prime  importance  that  the  iodine  be  chemically  pure,  otherwise  part 
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of  the  nickel  will  also  be  oxidised,  and  the  result  may  be  nearly  30  per 
cent,  too  high. 

Von  Reis's  method,  which  consists  in  boiling  the  cobalt  solution 
with  zinc  oxide  and  adding  an  excess  of  standard  permanganate, 
which  is  then  titrated  back  with  ferrous  sulphate,  gives  results  which 
are  fairly  satisfactory.  The  author  does  not  state  whether  it  is  influ- 
enced by  the  presence  of  nickel.  In  conclusion,  it  is  stated  that  a 
really  good  process  is  still  a  desideratum.  L.  de  K. 

Separations  ft*oni  Chromic  Acid.  IV.  Separation  of  Chro- 
mium. By  Hakby  Brkarlky  {C/teni.  News,  181)8,  77,  216—218. 
Compare  this  vol.,  ii,  409,  460). — The  author  finds  that  chromic  salts 
may  be  completely  precipitated  in  the  presence  of  chromates  by  boiling 
with  a  slight  excess  of  sodium  hydroxide,  or  by  boiling  with  sodium 
phosphate.  In  the  latter  case,  the  phosphate  itself  may  be  used  in- 
stead of  an  alkali  to  neutralise  the  free  acid  ;  the  chromium  phosphate 
when  precipitated  in  the  cold  is  frequently  of  a  darker  colour  than 
that  obtained  from  hot  solutions. 

When  chromic  salts  are  oxidised  by  means  of  potassium  perman- 
ganate, the  last  portions  strongly  resist  the  action  of  a  small  excess  of 
permanganate,  and,  if  too  much  of  the  oxidising  agent  is  added,  some 
ehromate  may  be  carried  down  by  the  precipitated  oxides  of  manga- 
nese. If  too  little  sulphuric  acid  is  present,  the  precipitated  manganese 
oxides  are  partly  dissolved  without  being  completely  decomposed,  and 
too  much  sulphuric  acid  prevents  complete  oxidation,  iiy  adding  a 
large  excess  of  potassium  permanganate  to  a  solution  of  ferrochrome 
or  steel,  the  whole  of  the  manganous  salts  may  be  precipitated. 

E.  W.  W. 

Electrolytic  Estimation  of  Uranium  and  Cadmium.  By 
Edgak  Francis  Smith  and  Daniel  L.  Wallace  {J.  Anier.  CJiem.  Soc, 
1898,20,  279—281). — Heidenreich  having  stated  that  no  trustworthy 
results  can  be  obtained  by  the  authors'  electrolytic  process  for  the 
estimation  of  uranium  and  cadmium  (Abstr.,  1896,  ii,  545),  fresh 
evidence  is  now  given  in  support  of  its  accuracy. 

Ten  c.c.  of  a  solution  of  uranium  acetate  containing  0*1185  gram  of 
uranouranic  oxide  was  mixed  with  0  5  c.c.  of  glacial  acetic  acid, 
diluted  to  40  c.c,  and  then  electrolysed  for  6  hours  at  70°  with  a 
current  N 0^0  =  018  ampere  volt.  =  3.  The  uranium  was  completely 
deposited  as  hydrated  protosesquioxide,  which  on  ignition  left  in  3 
experiments  0*1187,  0*1184,  and  01 182  gram  of  uranouranic  oxide. 

Ten  c.c.  of  a  solution  of  cadmium  sulphate  containing  0*1656  gram 
of  metal  was  mixed  with  excess  of  a  solution  of  disodium  hydrogen 
phosphate  of  sp.  gr.  =  1*0358  and  1*5  c.c.  of  pho.sphoric  acid  of  sp. 
gr.  =  1*347.  After  diluting  to  100  c.c.  and  heating  to  50°,  the  liquid 
was  electrolysed  for  7  hours  with  a  current  NDjo()  =  0*06  ampere 
volt.  =  3,  the  cuiTcnt  at  the  end  of  4  hours  being  increased  to 
NDjo8  =  0*36  ampere  volt.  =  7.  The  results  in  three  experiments  were 
0*1654,  0*1658,  and  0*1657  gram  of  cadmium.  L  de  K. 

Coal  Analysis.  By  William  Francis  Hillebrand,  C.  B.  Dudley, 
and  William  Albert  Noyes  {J.  Amer.  Chem.  Soc,  1898,  20,  281 — 
285). — This  is  a  preliminary  report  from  a  committee  appointed  by  the 
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American  Chemical  Society  to  devise  uniform  methods  for  the  tech- 
nical analysis  of  coal. 

Sampling  is  done  in  the  usual  manner,  at  least  five  pounds  of  coal 
being  employed.  For  the  estimation  of  the  moisture,  1  gram  of 
the  powder  is  heated  in  an  open  porcelain  or  platinum  crucible  for  one 
hour  at  104 — 107°,  best  in  a  double-walled  bath  containing  pure  toluene ; 
it  is  then  cooled  in  a  desiccator  and  the  crucible  weighed  covered.  The 
process  gives  very  concordant  results,  although  higher  and  probably 
more  correct  results  are  obtained  by  drying  in  a  vacuum  over  sul- 
phui'ic  acid ;  this,  however,  takes  about  20  hours.  In  the  case  of 
bituminous  coals,  traces  of  volatile  organic  matters  are  driven  off  at 
100°,  particularly  if  dried  in  a  current  of  air,  but  this  does  not 
materially  affect  the  method. 

To  estimate  the  volatile  combustible  matter,  1  gram  of  the 
undried  sample  is  placed  in  a  platinum  crucible  weighing  20  to  30 
grams  and  having  a  tightly  fitting  cover.  This  is  then  heated  for 
7  minutes  over  the  full  flame  of  a  Bunsen  burner.  The  crucible 
should  be  supported  on  a  platinum  triangle  with  the  bottom  6  to  8 
cm.  above  the  top  of  the  burner ;  the  flame  should  be  20  to  25  cm. 
high  when  burning  free,  and  tlie  experiment  made  in  a  place  pro- 
tected from  draught.  The  upper  surface  of  the  cover  should  burn 
clear,  but  the  under  surface  should  remain  covered  with  carbon. 
From  the  loss  on  ignition  must  be  deducted  the  loss  on  drying. 

The  amount  of  ash  is  estimated  by  incinerating  the  portion  used 
for  the  estimation  of  the  moisture,  at  first  over  a  very  low  flame  with 
the  crucible  open  and  inclined,  until  it  is  free  from  carbon.  The  fixed 
carbon  is  represented  by  the  amount  of  coke  less  the  ash. 

No  particular  scheme  is,  as  yet,  proposed  for  the  estimation  of 
the  sulphur,  but  as  in  the  case  of  the  other  items,  useful  suggestions 
will  be  duly  considered  by  the  committee. 

As  the  result  of  21  analyses  of  coals,  the  heating  effect  of  which 
had  been  determined  with  the  bomb  calorimeter,  the  following  rule  is 
proposed  for  calculating  the  heating  effect  from  the  analytical  data. 
'*  Subtract  from  100  the  percentages  of  moisture  and  ash  and  one-half 
the  percentage  of  sulphur,  and  multiply  the  remainder  by  80'7.  The 
product  will  be  the  heating  effect  of  the  coal  burnt  to  vapour  of 
water,  expressed  in  calories."  L.  de  K. 

Estimation  of  Small  Quantities  of  Alcohol.  By  Fkancis  G. 
Benedict  and  R.  S.  Norris  (J.  Amer.  Chem.  Soc,  1898,  20,  293—302). 
— The  reagejats  required  for  this  estimation  are :  A  solvation  of 
chromic  acid  prepared  by  dissolving  2 "2064  grams  of  potassium  di- 
chromate  in  as  little  water  as  possible,  and  making  up  to  500  c.c. 
with  concentrated  sulphuric  acid,  taking  care  that  the  temperature 
shall  not  rise  above  100°.  A  standard  solution  of  alcohol  made  by 
mixing  two  grams  of  exactly  5  per  cent,  alcohol  in  a  flask  with  5  c.c. 
of  sulphuric  acid,  avoiding  rise  in  temperature,  and  then  diluting 
with  acid  to  50  c.c.  Solutions  of  ferrous  ammonium  sulphate  and 
potassium  permanganate  standardised  against  each  other. 

Twenty  c.c.  of  the  chromic  acid  solution  is  delivered  with  great 
care  from  a   burette  into  a   flask  containing  200  c.c.  of  water,  and 
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ferrous  sulphate  solutioD  is  added  from  a  burette  until  the  chromato 
is  entirely  reduced  ;  the  unavoidable  excess  is  titrated  bxck  with 
permanganate.  The  same  amount  of  chromic  acid  solution  is  now 
mixed  in  a  small  flask  with  5  c.c.  of  the  standard  alcohol  and  heated 
for  5  minutes  to  98°,  which  temperature  should  on  no  account  be 
exceeded;  when  cold,  the  contents  are  diluted  with  200  c.c.  of 
water,  and  the  titration  with  iron  is  repeated.  The  difference  in  c.c. 
between  the  amounts  of  ferrous  sulphate  solution  used  to  reduce  the 
chromic  acid  will  represent  the  quantity  of  alcohol  used  in  the  ex- 
periment. 

Unknown  solutions  of  alcohol,  which  are  not  to  contain  more  than 
about  1  per  cent.,  are  first  tested  by  specific  gravity,  which  will  give 
a  rough  indication  of  the  percentage  of  alcohol.  Enough  of  the 
sample  is  then  weighed  out  to  approximately  correspond  with  the 
amount  of  real  alcohol  used  in  the  check  experiment ;  this  is  mixed 
with  twice  its  bulk  of  sulphuric  acid,  20  c.c.  of  the  chromic  acid 
solution  is  added,  the  whole  heated  to  98°  as  before,  and  after  diluting 
with  200  c.c.  of  water,  titrated  with  ferrous  sulphate. 

L.  DE  K. 

EiStimation  of  Methoxy-groups.  By  Georo  Grkgor  {Monatsh., 
1898,  19,  116 — 121). — Two  slight  modifications  in  Zeisel's  method 
are  suggested.  (1)  The  alcoholic  silver  nitnite  solution  should  be 
strongly  acidified  with  nitric  acid,  when  the  alkylic  iodide  is  more 
readily  decomposed,  and  the  precipitate  at  most  contains  traces  of 
silver  nitrate,  easily  removable  by  water,  whereas  when  a  neutral 
silver  solution  is  employed,  it  is  always  hard  to  remove  the  silver 
nitrate  mechanically  carried  down  by  the  haloid  salt.  (2)  There  is 
always  some  slight  reduction  of  the  silver  nitrate  solution,  caused,  as 
the  author  has  definitely  proved,  by  traces  of  the  amorphous  phos- 
phorus, used  to  retain  the  evolved  hydriodic  acid,  being  carried  over. 
This  error  is  easily  overcome  by  the  use  of  a  solution  of  arsenious  acid 
in  potassium  carbonate,  the  former  arresting  any  free  iodine,  and  the 
latter  the  hydriodic  acid.  A.  W.  C. 

Solubility  of  Pentosans  in  the  Reagents  Employed  in  the 
Estimation  of  Starch.  By  William  H.  Krug  and  Harvey  Washing- 
ton Wiley  (y.  Ajuer.  Chem.  Soc,  1898,  20,  266— 268).— In  one  of  the 
processes  for  the  estimation  of  starch,  the  material  is  heated  under 
pressure  with  a  dilute  solution  of  lactic  or  salicylic  acid ;  the  authors 
find,  however,  that  these  liquids  act  on  the  pentosans  so  much,  that 
the  latter  may  lose  from  80  to  90  per  cent,  of  their  weight,  and 
thus  cause  an  apparent  increase  in  the  percentage  of  the  starch. 

Contrary  to  Konig's  statement,  who  asserts  that  pentosans  are 
dissolved  when  using  the  diastase  process,  the  authors  find  that 
pentosans  are  scarcely  affected,  so  that  the  diastase  process  is  the  only 
trustworthy  method  for  estimating  starch.  L.  DE  K. 

Comparison  of  the  Standard  Methods  for  the  Estimation  of 
Starch.  By  Harvey  Washington  Wiley  and  William  H.  Krug  {J. 
Amer.  Chem.  Soc,  1898,  20,  263— 266).— The  authors  reject  as  untrust- 
worthy the  processes  based  on  polarisation,  at  present  in  use.  The 
method  devised  by  Lindet,  which  is  founded  on  the  direct  weighing  of 
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the  starch  after  treatment  with  pepsin  to  dissolve  the  proteid  en- 
velope of  the  starch  cells,  is  far  too  tedious  and  not  very  accurate, 
some  starch  remaining  with  the  fibre,  whilst,  on  the  other  hand,  some 
fibre  gets  into  the  starch.  Good  results  may,  perhaps,  be  obtained  by 
combining  this  method  with  the  diastase  process,  but  this  subject  is 
still  being  investigated. 

The  best  results  are  obtained  by  the  diastase  process  without  pres- 
sure. The  finely-ground  sample  should  be  thoroughly  extracted  with 
ether  to  remove  fat,  and  then  be  treated  twice  with  freshly  prepared 
diastase  at  50°.  To  make  sure  that  all  the  starch  has  been  removed, 
the  residue  should  be  examined  microscopically  for  starch  granules. 
The  authors  think  taka-diastase  may  be  successfully  employed  ;  it  acts 
more  slowly  than  ordinary  diastase,  but  may  be  readily  obtained  free 
from  sugars.  L.  de  K. 

Hilbl's  Iodine  Addition  Process.  By  J.  J.  A.  Wus  {Zeit.  anaL 
Chem.,  1898,  37,  277— 283).— Schweitzer  and  Lungwitz  (Abstr.,  1895, 
ii,  398)  called  attention  to  the  development  of  acid  during  the  action  of 
Hiibl's  reagent  on  a  fat,  which  acid  they  assumed  to  be  hydriodic  acid. 
The  author  quotes  an  experiment  with  an  unnamed  oil,  in  which, 
although  a  considerable  development  of  acid  took  place,  this  did  not 
liberate  iodine  from  potassium  iodate  untilaniodidewasadded,and  could, 
therefore,  not  be  hydriodic.  He  admits  that  the  proof  is  imperfect, 
as  water  was  added  before  titrating,  and  this  produced  a  precipitate 
of  mercuric  iodide  which  may  have  resulted,  in  part,  from  double 
decomposition  between  hydriodic  acid  and  mercuric  chloride.  He, 
nevertheless,  advances  another  hypothesis,  namely,  that  direct  com- 
bination occurs  between  the  fat  and  iodine  chloride,  which  is  almost 
certainly  present  in  Hiibl's  reagent,  and  that  the  compound  formed 
then  undergoes  dissociation,  with  separation  of  hydrochloric  acid,  and, 
in  proof  that  this  development  of  acid  is  the  result  of  a  mass  action, 
he  adduces  experiments  showing  that  the  more  free  acid  is  present  in 
the  Hiibl  reagent,  the  less  acid  is  developed  during  the  iodation  of 
a  fat,  although  the  amount  of  halogen  absorbed  is  but  slightly  in- 
fluenced thereby.  Further,  when  equal  quantities  of  the  same 
specimen  of  reagent  are  caused  to  act  on  varying  amounts  of  fat,  the 
amount  of  acid  developed  is  proportional  to  the  amount  of  halogen 
absorbed,  even  when  the  quantity  of  fat  is  too  large  to  be  fully 
iodated.  Fats  having  such  widely  different  iodine  numbers  as  linseed 
oil  and  cocoanut  oil,  show  the  same  proportion  of  acid  developed  to 
total  halogen  absorbed,  whilst  substances  of  different  constitution, 
such  as  amylic  alcohol  and  cholesterol,  show  widely  different  propor- 
tions. Lastly,  the  greater  the  solubility  of  hydrochloric  acid  in  the 
fat  solvent,  the  larger  is  the  proportion  of  acid  developed,  which  fact 
is  most  in  accord  with  the  dissociation  hypothesis.  M.  J.  S. 

Rancidity  of  Fats.  By  A.  Schmid  {Zeit.  anal.  Chem.,  1898,  37, 
301 — 303). — The  acidity  of  a  fat  is  not,  as  was  formerly  assumed, 
a  measure  of  its  rancidity ;  a  fat  is  acid  when  it  contains  an  abnormally 
high  proportion  of  free  fatty  acids ;  it  is  rancid  when  the  glycerol  has 
undergone  partial  or  complete  oxidation  to  aldehydes  and  ketones.  The 
latter  may  be  detected  by  distilling  the  fat  with  steam  and  collecting 
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the  distillate  in  a  flask  containing  a  freshly  prepared  1  per  cent, 
sohition  of  metaphenylenediamine  hydrochloride,  with  which  reagent 
the  distillate  from  a  rancid  fat  gives  a  yellow  or  yellowish-brown 
coloration,  whilst  a  fresh  fat  gives  the  merest  trace  of  yellow.  (Col- 
laboration of  other  chemists  is  invited  for  the  confirmation  of  this 
criterion  of  rancidity,  and  also  for  the  fixation  of  limits.        M.  J.  S. 

Testing  of  Indigo.  By  Albert  Brylinski  {Chem.  Centr.,  1897,  ii, 
913—914;  from  Jhdl.  Soc.  ind.  Mulhouae,  67,  331— 315).— The  indigo 
is  first  Rulphonated  by  heating  1  gram  of  the  sample  with  20  grams  of 
powdered  glass  and  25  c.c.  of  sulphuric  acid  of  sp.  gr.  =  1*85  for  6  hours 
at  100°  ;  this  temperature  must  be  kept  constant,  otherwise  compounds 
of  a  violet  colour  will  be  formed,  which  are  not  suitable  for  colori- 
metric  estimation  or  titration.  All  processes  based  upon  oxidation 
should  be  rejected,  as  the  pther  constituents  of  the  indigo  are  then 
estimated  as  indigo.  Of  methods  involving  reduction  there  are  two  in 
use,  namely,  the  hyposulphite  method  and  Engel's  vanadium  sulphate 
process  ;  of  these,  the  author  prefers  the  latter,  which  is  best  conducted 
as  follows:  10  grams  of  ammonium  vanadate  is  dissolved  in  100  grams 
of  concentrated  sulphuric  acid  with  the  aid  of  a  gentle  heat  and  poured 
into  2  litres  of  water  at  50"^.  Fifty  grams  of  zinc  dust  is  then  added, 
and  the  whole  shaken  until  a  pure,  bluish-violet  liquid  is  obtained. 
The  analysis  and  the  measuring  off  of  the  vanadium  solution  should  be 
conducted  out  of  contact  with  the  air,  best  in  an  atmosphere  of  carbonic 
anhydride. 

The  vanadium  solution  is  checked  with  a  known  weight  of  pure 
indigo,  and  is  run  in  until  the  indigo  solution  becomes  yellow,  the  final 
end-reaction  being  shown  by  a  dirty-green  colour.  If  ferric  salts  are 
present  a  little  vanadium  trioxide  dissolved  in  sulphuric  acid  should  be 
added  to  the  indigo  to  reduce  the  iron  to  the  ferrous  state. 

L.  DE  K. 

Testing  Diastatic  Substances.  By  JoKicni  Takamine  {Chem. 
News,  1898,  77,  173). — Eight  glasses  of  150  c.c.  capacity  are  placed 
side  by  side  in  a  pan  of  water  at  about  40°,  into  each  is  put  100  c.c.  of 
starch  solution,  and  into  the  first  1  c.c.  of  the  saliva  or  other  liquid  to 
be  tested,  whilst  the  other  seven  glasses  receive  from  1  c.c.  up  to  7  c.c.  of 
standard  diastase  solution  ;  the  contents  are  stirred,  and  when  the  lique- 
faction of  the  paste  is  complete,  a  drop  from  each  of  the  seven  glasses 
is  spread  on  a  glazed  plate  and  treated  with  a  drop  of  iodine  solution 
giving  a  scale  of  colour  with  which  the  contents  of  the  first  tube  is 
compared;  these  tests  are  repeated  within  the  first  10  minutes  after  the 
addition  of  the  saliva.  The  starch  solution  is  prepared  by  stirring 
50  grams  of  neutral  potato  starch  with  200  c.c.  of  cold  water,  adding 
800  c.c.  of  boiling  water,  and  boiling  the  mixture  for  two  minutes. 
For  the  iodine  solution,  1  gram  of  iodine  and  2  grams  of  potassium 
iodide  are  agitated  with  about  5  c.c.  of  water  until  dissolved  and 
then  diluted  to  120  c.c.  The  standard  diastase  solution  is  made 
fresh  each  day  by  dissolving,  in  100  c.c.  of  water,  1  gram  of  taka- 
diastase  solution  that  has  been  standardised  by  Lintner's  or  Junk's 
method.  D.  A.  L. 
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Phosphorescent  Strontium  Sulphide.  By  Jose  R.  Mourelo 
{Compt.  rend.,  1898, 126,  904 — 906). — When  phosphorescent  strontium 
sulphide  is  very  intimately  mixed  with  not  more  than  19  times  its  own 
weight  of  calcium,  strontium,  or  barium  sulphate,  the  whole  mass 
becomes  uniformly  phosphorescent  when  excited.  Sometimes  it  is 
necessary  to  reheat  the  mixture  in  order  to  secure  this  result.  The 
intensity  of  the  phosphorescence  and  the  excitability  are  lower  than 
with  the  pure  sulphide,  and  the  colour  of  the  phosphorescence  is  some- 
what paler.  The  results  depend  on  the  volume  of  the  mass ;  and  other 
things  being  equal,  the  phosphorescence  is  most  intense  with  barium 
sulphate,  and  least  with  calcium  sulphate.  C.  H.  B. 

Spectra  of  Iodine.  By  Heineich  Konen  [Ann.  Phys.  Chem., 
1898,  [ii],  65,  257 — 286). — A  measurement  of  the  lines  in  the 
emission  and  absorption  spectra  of  iodine  from  X  =  3030'5  to  X  =  6191 
in  Angstrom  units.  In  vacuum  tubes,  either  a  line  or  a  band  spectrum 
can  be  obtained.  The  band  spectrum  is  made  up  of  two  different 
parts,  Br  and  By ;  of  these,  Br  is  identical  with  the  absorption  band 
spectrum,  but  By  is  not.  If  the  discharge  is  suflBciently  powerful,  Br 
disappears,  whilst  By  gains  in  intensity,  and  the  author  is  therefore 
inclined  to  assign  Br  to  the  ordinary  molecules  of  iodine  and  the  occur- 
rence of  By  to  dissociation.  Two  series  may  also  be  distinguished  in 
the  line  spectrum,  but  it  is  possible  that  the  second  series  in  this  case 
is  due  to  the  presence  of  some  impurity.  The  measurements  are  given 
in  tabular  form.  H.  C. 

Zeeman's  Phenomenon  :  Variations  of  Spectra  in  Magnetic 
Fields.  By  Henri  Becquerel  and  Henri  Deslandres  {Compt.  rend., 
1898,  126,  997 — 1001). — The  authors  have  extended  the  observations 
of  Lorentz  and  Zeeman,  Cornu  and  Michelson  on  the  variations 
observed  in  spectra  when  the  luminous  bodies  are  within  a  strong 
magnetic  field.  They  find  that,  under  the  influence  of  the  field,  a  line 
may  be  split  up  in  such  a  way  that  components  polarised  in  a  plane 
perpendicularly  to  the  field  enclose  the  components  polarised  in  a  plane 
parallel  with  the  field,  this  being  a  mode  of  division  which  was  not 
described  by  Michelson,  and  which  is  contrary  to  that  usually  observed. 
Special  attention  was  given  to  the  spectrum  of  iron,  and  the  following 
table  shows  the  influence  of  the  magnetic  field  on  a  portion  of  the 
spectrum  between  A387  and  A382. 

Differences  of  wave-length  in  the  magnetic  field  ; 
lines  polarised  in  a  plane 

Normal  wave-lengths.  Normal  to  the  field.  Parallel  with  tlie  field. 
3872-61                           0-207  0-383 

3865-65  0-368  0 

3860-03  0  0-369 

3858-40  (Ni)  0  0-293 

VOL.  LXXIV.  ii.  37 
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Differences  of  wave-length  in  the  magnetic  field  ; 
lines  polarised  in  a  plane 


il  wave-lengths. 

Normal  to  the  field. 

Parallel  with  the  field. 

3856-49 

0 

0-355 

385010 

0 

0 

384119 

0 

0-184 

3840-58 

0 

0159 

3834-37 

0 

0-230 

3824-58 

0 

0-360 

3820-64 

0 

0-287 

It  is  noteworthy  that  the  line  3850-10  does  not  become  multiplied, 
although  the  neighbouring  lines  show  the  phenomenon.  The  line 
3865-65  is  resolved  into  a  triplet,  but,  unlike  other  lines,  it  shows  a 
distinct  subdivision  in  the  spectrum  polarised  in  a  plane  normal  to  the 
field,  and  a  slight  thickening  in  the  spectrum  polarised  in  a  plane 
parallel  with  the  field. 

These  peculiarities  show  that  a  magnetic  field  may  render  evident 
differences  as  yet  unobserved  between  the  lines  of  one  and  the  same 
element  or  between  lines  of  the  same  spectrum,  and  the  authors  sug- 
gest that  some  of  the  spectral  lines  not  hitherto  recognised  as  belong- 
ing to  any  particular  substance  may  really  be  due  to  the  effects  of 
magnetic  influence. 

The  carbon  band  at  X388  found  in  the  spectra  of  the  sun  and  of 
comets,  and  remarkable  for  the  number  and  regular  order  of  its  com- 
ponent lines,  shows  no  recognisable  splitting  up  or  enlargement  of  the 
lines  in  a  magnetic  field,  although  the  calcium  lines,  under  the  same 
conditions,  show  the  usual  subdivision.  Zeeman  found  no  alteration 
in  the  bands  of  iodine. 

All  the  observations  hitherto  made  seem  to  show  that  the  influence 
of  the  magnetic  field  is  greatest  in  the  case  of  lines  of  high  wave- 
length. C.  H.  B. 

Connection  bet-ween  Volume  Change  and  Specific  Rotation 
of  Active  Solutions.  By  Richard  PiIibbam  and  Carl  GLtJcKSMANN 
{Monatsh,,  1898,  19,  122—137,  161—170,  and  171—177.  Compare 
this  vol.,  ii,  321). — Aqueous  solutions  of  tartaric  acid  show  a  maximum 
contraction  in  volume  at  a  point  corresponding  with  about  1 6  per  cent. 
of  the  dissolved  acid  ;  in  concentrated  solutions,  a  dilatation  occurs. 
The  specific  rotation  also  changes  with  concentration  in  an  irregular 
manner,  several  changes  in  the  direction  of  the  specific  rotation 
curve  occurring,  and  distinct  breaks  in  continuity  being  observed  at 
the  concentrations  1-116,  4-669,  about  16,  and  about  36  per  cent. 

In  solutions  of  potassium  tartrate,  no  point  of  maximum  contraction 
is  reached,  but  the  contraction  increases  regularly  with  the  concentra- 
tion. There  are  three  breaks  on  the  specific  rotation  curve,  these 
corresponding  with  the  concentrations  9-03,  about  17-2,  and  30-84  per 
cent.  The  behaviour  of  sodium  tartrate  resembles  that  of  the  potas- 
sium salt,  two  breaks  occurring  in  the  specific  rotation  curve  at  6-755 
and  19-09  per  cent.  H.  C. 
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Optical  Activity.  By  L.  Tchltgaeff  {Ber.,  1898,  31,  1775—1782. 
Compare  this  vol.,  ii,  274). — The  following  numbers  have  been 
obtained  for  the  ethereal  salts  of  Z-borneol  with  normal  acids. 


[«]i> 

[M]„ 

d  2074° 

B.  p.  at 
15  mm. 

Z-Borneol    

-39-0° 
-40-46 
-44-40 
-42-06 
-39-15 
-37-08 
-31-45 

-60-0 
-73-6 
-87-0 

-88-2 
-87-8 
-88-2 
-88-1 

1-0058 
0-9855 
0-9717 
0-9611 
0-9533 
0-9343 

Bornylic  formate  

, ,        acetate    

97° 
107 

,,        propionate 

118 

,,        butyrate 

128 

, ,        valerate 

139 

,,        octoate    

175 

Thus  the  function  [aju  reaches  a  maximum  with  the  acetate,  and 
then  gradually  diminishes,  whilst  the  molecular  rotation  [Mjo  remains 
practically  constant  after  this  salt  is  reached. 

The  influence  of  the  phenylic  group  on  the  rotation  of  menthol  is 
illustrated  by  the  following  table. 


[«]. 

[M]d 

d  2074° 

B.  p.  at 
15  mm. 

Menthol 

Menthylic  benzoate 

-50-0° 

-90-9 

-69-57 

-56-21 

-84-42 

-87-94 

-92-15 

-78-0 
-236-3 
-190-7 
-161-9 
-231-3 
-241-0 
-252-5 

0-9874 
0-9851 
0-9972 
0-9931 

180° 

, ,          phenylacetate  

, ,         phenylpropionate 

, ,          orthotoluate    

,,         metatoluate    

, ,         paratoluate 

197 
203 
191 
197 
200 

The  author  compares  these  results  with  those  obtained  by  Guye  and 
Chavanne  for  the  aromatic  salts  of  ^amylic  alcohol,  and  by  Frankland 
and  MacGregor  for  derivatives  of  active  glyceric  acid  ;  he  points  out 
that  they  illustrate  the  moderating  effect  which  distance  from  the 
active  complex  exerts  on  the  increase  of  rotation  produced  by  the 
phenylic  group.  The  same  influence  will  be  recognised  in  the 
optical  difference  between  the  ethereal  salts  O^Hj^'S'CS'OEt  and 
CjHjj'O'CS'SEt ;  the  former  has  the  specific  rotatory  power  [a]D  = 
15-02°,  the  molecular  rotation  [M]d  =  28-8°,  and  a  sp.  gr.  =  1-0184  at 
2074°,  whilst  the  corresponding  constants  for  the  latter  salt  are  6-32°, 
12-r,  and  1-0167  respectively. 

Amylic  sulphite,  SO(0'05Hjj)2,  which  boils  at  127°  under  a  pressure 
of  15  mm.,  has  a  sp.  gr.  0-984rat  20°/4°,  the  specific  rotatory  power 
[a]D  =  4-03°,  and  the  molecular  rotation  [M]ij  =  8-95°.  It  conforms, 
therefore,  to  the  law  of  superposition  enunciated  by  Guye  and  Gautier 
(Abstr.,  1895,  ii,  149).  M.  O.  F. 

Weston  Standard  Cell.  By  Ph.  Kohnstamm  and  Ernst  Cohen 
{Ann.  Phys.  Chem.,  1898,  [ii],  65,  344— 357).— The  Weston  standard 

37—2 
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cell,  in  which  cadmium  replaces  the  zinc  used  in  cells  of  the  Clark 
type,  has  been  examined  by  Jaeger  and  Wachsmuth  (Abstr.,  1897, 
ii,  86).  These  authors  found  irregularities  in  the  behaviour  of  certain 
of  the  cells  dealt  with  between  0°  and  15°,  and  the  present  investiga- 
tion was  undertaken  for  the  purpose  of  ascertaining  the  cause  of  this 
peculiarity.  Attention  was  in  the  first  place  directed  to  the  crys- 
tallised cadmium  sulphate  used  in  the  cell.  As  some  doubt  exists  with 
reference  to  the  composition  of  this  salt,  careful  analyses  were  made 
and  were  found  to  be  in  agreement  with  the  usually  accepted  formula, 
3CdS04 -I- SH^O.  Solubility  determinations  and  the  investigation  of 
some  other  properties  of  the  solutions  show  that  this  salt  undergoes 
some  change  at  15°,  and  that  it  is  this  change  which  affects  the 
behaviour  of  the  Weston  cell  at  this  temperature.  The  salt  does  not, 
however,  appear  to  change  in  composition.  For  practical  purposes, 
therefore,  the  use  of  the  Weston  cell  should  be  restricted  to  tempera- 
tures above  15°.  H.  C. 

A  New  Accumulator.     By  Donato  Tommasi  (Bull.  Soc.  Chim., 

1897,  [iii], 17, 211 — 213). — Theelectrodesconsistof  a  perforated  tubular 
envelope  or  case  of  celluloid  enclosing  a  central  grid  of  lead-antimony 
alloy,  the  intervening  space  being  filled  with  a  paste  of  lead  oxide 
and  dilute  sulphuric  acid.  The  normal  discharge  varies  from  1  to  4 
ampi^res  per  kilogram  of  electrode,  but  may,  on  occasion,  be  increased 
to  12  or  15  amperes  without  inconvenience.  The  initial  E.M.F.  is 
24  volts  ;  mean  E.M.F.,  2  volts  ;  capacity  per  kilogram  of  electrodes, 
22 — 25  ampere-hours  j  efficiency  in  ampere-hours,  95  per  cent. ;  effici- 
ency in  watt-hours,  80  per  cent.  N,  L. 

Electrical  Conductivity  of  Dilute  Solutions  of  Potassium 
Permanganate.  By  Em.manuel  Legrand  {Comjit.  rend.,  1898,  126, 
1025 — 1027). — The  molecular  conductivity  of  potassium  permanganate 
in  aqueous  solution  increases  with  the  dilution,  and  at  25°  tends 
towards  a  limit,  124,  which  coincides  with  that  obtained  by  other 
observers  for  normal  salts  at  the  same  temperature.  The  resistance 
diminishes  as  the  temperature  rises,  the  rate  of  diminution  being 
smaller  the  higher  the  temperature.  The  temperature  coefficient 
varies  but  little  with  the  dilution.  C.  II.  B. 

Galvanic  Polarisation.      By  Hans  Jahn  {Zeit.  physikal.  Chem., 

1898,  26,  385— 429).— The  author  has  repeated  and  extended  his 
previous  investigations  on  the  polarisation  of  a  cell  and  the  energy 
requisite  for  the  decomposition  of  the  electrolyte  (Abstr.,  1896,  ii, 
230) ;  the  present  vahies  are  regarded  as  more  accurate  than  those 
previously  given ;  this  is  due,  chiefly,  to  the  use  of  a  large  ice 
calorimeter,  which  renders  possible  more  accurate  measurements  of 
the  thermal  changes.  The  values  obtained  are  given  in  the  accom- 
panying table,  where  jo^,  p^Q  are  the  polarisations  in  volts  at  0°  and 
40° ;  dpjdt  is  the  temperature  coefficient  of  the  polarisation  ;  to,  the 
energy  in  calories  necessary  for  the  decomposition  of  a  milligram- 
equivalent  of  the  electrolyte  at  20°  ;  Wk  and  w,,  the  heat  developments 
at  the  cathode  and  anode  respectively,  calculated  as  indicated  in  the 
previous  paper. 
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Salt. 


CUSO4  .. 
ZnS04  .. 
CdS04  .. 
Cu(N03)2 
Pb(N03), 


»0 

i?40 

1-57 

1-43 

2-62 

2-48 

2-33 

2-18 

1-56 

1-42 

2-03 

1-89 

rio 

0-99 

dp/dt 


•0-0038 
•0-0035 
•0-0038 
0-0035 
0-0035 
0-0028 


u 

C»k 

67-77 

-lC-07 

115-98 

-10-17 

102-34 

-8-77 

67-77 

-10-07 

89-15 

-2-43 

47-30 

+  2-53 

+  21-84 
+  20-06 
+  21-13 
+  25-43 
+  23-51 
+  28-17 


It  is  seen  that,  except  in  the  case  of  silver  nitrate,  the  temperature 
coefficient  and  anodic  heat  are  practically  identical  for  all  the  salts. 
If  the  values  for  the  cathodic  polarisation  be  subtracted  from  the 
above  polarisation  values,  the  resulting  anodic  polarisations  are 
found  to  be  identical,  within  experimental  error,  for  all  the  salts 
examined,  a  result  which  is  also  theoretically  deduced  for  the  salts  of 
all  strong  acids  ;  for  weak  acids,  however,  smaller  values  should 
obtain.  The  investigations  were  extended  to  oxy-acids,  and  by  the 
thermodynamical  equations  deduced  by  the  author  and  Schbnrock 
(A.b.str.,  1895,  ii,  178),  the  value  of  the  polarisation  E.M.F  is  calcu- 
lated for  sulphuric  acid,  and  from  this  the  loss  of  heat  of  the  battery  ; 
the  values  obtained  agree  completely  with  the  direct  determinations. 
If,  in  the  electrolysis  of  normal  sulphuric  acid,  an  anode  of  electro- 
lytically  deposited  copper  be  employed,  the  total  loss  of  heat  should 
be  equal  to  the  difference  between  that  due  to  the  acid  and  that  due 
to  the  copper  sulphate,  and  this  also  was  experimentally  verified. 
According  to  the  previous  theoretical  investigations,  the  polarisation 
is  independent  of  the  dissociation  if  the  current  is  weak,  and  it  was 
found  to  be  so  for  the  polarisation  in  phosphoric  acid.  The  polarisa- 
tion, however,  being  dependenb  on  the  occlusion  of  gas  by  the 
electrode,  should  vary  with  different  electrodes,  and  the  author 
found  that,  by  the  use  of  a  mercury  cathode,  the  polarisation  in  sul- 
phuric acid  reached  2-95  volts,  the  loss  of  heat  being  50  per  cent, 
greater  than  with  the  platinum  cathode.  In  the  case  of  the  alkali 
salts,  the  polarisation  should  be  equal  for  those  salts  the  hydroxides 
of  which  are  equally  dissociated,  and  this  was  verified  by  deter- 
minations of  the  polarisation  in  solutions  of  sodium  and  lithium 
sulphates ;  ammonium  sulphate,  however,  owing  to  the  more  feeble 
dissociation  of  the  hydroxide,  gave  a  much  smaller  value. 

L.  M.  J. 


Dissolving  of  Platinum  and  Gold  in  Electrolytes.  By  Max 
Margueles  {Ann.  tliys.  Chem.,  1898,  [ii],  65,  629— 634).— An  electro- 
magnet with  armature  serves  as  contact  breaker  to  the  current  from 
two  Daniell  cells,  and  between  the  terminals  of  the  coil  of  the  magnet 
an  electrolytic  cell  with  gold  or  platinum  electrodes  is  introduced. 
With  this  arrangement,  the  metal  can  be  dissolved  in  hydrochloric, 
nitric,  or  sulphuric  acid,  or  in  potassium  or  sodium  hydroxide.  The 
metals  always  dissolve  from  the  electrode,  which  is  the  anode  to  the 
battery  current.     The  solution  is,  however,  in  some  way  assisted  by 
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the  current  from  the  magnet,  as  neither  a  constant  nor  intermittent 
current  from  the  battery  alone  is  capable  of  effecting  solution. 

H.  C. 

Heat  of  Dissolution  and  of  Dilution.  By  Ed.  von  Stackel- 
BEKG  {Zeit.  physikal.  Chem.,  1898,  26,  533— 563).— The  author  deter- 
mined the  heats  of  dissolution  and  of  dilution,  at  various  concentrations, 
for  the  following  compounds — potassium  nitrate,  chlorate,  bromate, 
iodate,  perchlorate,  dichromate,  and  chloride,  barium  nitrate,  am- 
monium chloride,  sodium  chloride,  sodium  nitrate,  and  cane-sugar. 
In  most  cases,  the  determinations  were  made  at  from  16 — 18°,  but  a 
few  values  at  0°  were  also  obtained.  With  the  exception  of  that 
for  cane-sugar,  the  curves  of  heat  of  solution  against  concentration 
are  all  very  similar,  being  convex  to,  and  approaching,  the  axis  of 
concentration.  Between  the  values  for  N/200  and  N/oo  solutions,  a  dif- 
ference of  from  5  to  15  per  cent,  usually  occurs,  except  in  the  case  of 
ammonium  chloride,  where  dilution  beyond  N/200  has  but  little  effect. 
The  heat  of  dilution  is  greater  at  low  than  at  high  temperatures,  and 
in  sufficiently  dilute  solutions  the  same  obtains  for  the  heat  of 
solution.  The  heat  of  dilution  may  be  regarded  as  due  to  two 
causes,  (1)  changes  in  the  dissociation  of  the  dissolved  compound,  (2) 
changes  in  the  internal  pressure  of  the  solution.  The  heat  effects, 
due  to  the  latter  cause,  are  calculated  from  Tammann's  results 
(Abstr.,  1896,  ii,  513)  and  added  to  those  due  to  the  dissociation,  but 
the  sum  does  not  agree  with  the  heat  of  dilution  found  experimentally. 
The  temperature  coefficient  of  both  heat  of  dis.solution  and  of  dilution 
is  theoretically  investigated,  and  the  results  obtained  are  verified  by 
the  experimental  values.  The  temperature  coefficient  may  be  also 
calculated  from  the  solubility  at  different  temperatures,  and  in  the 
case  of  potassium  chlorate  the  results  obtained  are  shown  to  be  in 
accord  with  the  determinations.  The  case  of  changes  in  hydration  of 
a  salt  is  also  discussed,  and  the  author  points  out  that  the  heat  of 
hydration  for  NajS04,7H20-l-3H20  must  change  in  sign  with  increase 
of  temperature,  inasmuch  as  the  solubility  curve  of  this  compound,  if 
sufficiently  produced,  cuts  that  of  the  higher  hydrate  in  two  points. 

L.  M.  J. 

Heat  of  Neutralisation  of  Ethylphosphoric  Acid.  By  G. 
Belugou  {CompL  rmd.,  1898,  126,  1151— 1152).— The  heat  of 
neutralisation  of  ethylphosphoric  acid  in  dilute  aqueous  solution  by 
dilute  potassium  hydroxide  solution  is,  for  successive  equivalents 
-f  15-5  Cal.,  +13-8  Cal.,  -f  2-8  Gal.  The  corresponding  values  for 
glycerophosphoric  acid  are  +15*4  Cal.,  4- 13*9  Cal.,  and  -fO-i  Cal., 
and  for  phosphoric  acid  -I- 159  Cal.,  +  11*1  Cal.,  and  +  6'6  Cal. 

It  follows  that,  in  ethylphosphoric  acid,  it  is  the  alcoholic  function 
that  has  di.sappeared,  whilst  the  strong  and  weak  acid  functions  re- 
main and  correspond  with  those  of  glycerophosphoric  acid.  The  heat 
of  neutralisation  of  the  weaker  acid  function  is  higher  than  the 
corresponding  value  for  phosphoric  acid. 

The  heat  developed  by  the  action  of  the  third  equivalent  of  alkali 
probably  indicates  that  dipotassium  ethylphosphate  is  partially  hydro- 
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lysed  iu  presence  of  excess  of  potassium  hydroxide  (compai-e  Abstr., 
1894,  ii,  484,  and  following  abstract).  C.  H.  B. 

Alkyl-Phosphoric  Acids.  By  Jacques  Cavalier  {Compt.  rend., 
1898,  126,  1142—1144;  see  also  Abstr.,  1894,  ii,  484).— The  alkyl- 
phosphoric  acids,  PO^RHg,  in  which  R  is  Et,  Me,  or  C3H5  are  dibasic 
acids,  which  yield  normal  salts,  PO^RM'g,  and  acid  salts,  PO^RHM. 
They  are  acid  to  methyl-orange  and  phenolphthalein,  but  the  mono- 
metallic salts  are  neutral  to  methyl-orange,  and  the  normal  salts  are 
neutral  to  phenolphthalein.  With  the  latter  indicator,  the  end-point 
is  more  distinct  than  with  phosphoric  acid.  The  heats  of  neutralisa- 
tion are  as  follows. 


P04MeH2. 

P04EtH2. 

P04(C2H5)H2 

1st  equivalent.... 

..     NaOH 

15-49  Cal. 

15-59  Cal. 

15-56  Cal. 

2nd 

.     NaOH 

14-11 

13-80     „ 

14-00     „ 

1st 

..     KOH 

15-85 

15-73     „ 

— 

2nd 

..     KOH 

14-05 

13-61     „ 

— 

Ist          „ 

..     NH3 

14-36 

14-44     „ 

14-24     „ 

2nd 

..     NH3 

12-36 

12-03     „ 

12-57     „ 

1st           „ 

..     Ba(0H)2 

15-80 

16-30     „ 

15-90     „ 

2nd 

..     Ba(OH), 

14-10 

13-88     „ 

14-00     „ 

The  heats  of  neutralisation  of  the  three  acids  are  practically 
identical.  The  first  equivalent  of  alkali  develops  more  heat  than  the 
second,  and  in  both  cases  the  development  of  heat  is  greater  than 
with  phosphoric  acid.  It  follows  that  when  an  atom  of  hydrogen  in 
phosphoric  acid  is  displaced  by  a  saturated  or  unsaturated  alkyl 
radicle,  it  is  the  feeble  acidic  function  that  disappears,  and  there 
remain  two  acidic  functions,  the  values  of  which  are  unequal,  but 
are  independent  of  the  nature  of  the  alkylic  group  substituted  for  the 
hydrogen.  From  the  description  of  glycerophosphoric  acid  given  by 
Imbert,  Astruc,  and  Belugou,  it  would  seem  that  these  conclusions 
hold  good  even  when  the  radicle  substituted  for  hydrogen  is  a 
complex  radicle  containing  hydroxyl  groups.  C.  H.  B. 

Dialkylic  Hydrogen  Phosphates.  By  Jacques  Cavalier  {Compt. 
rend.,  1898,  126,  1214— 1215).— The  dialkylic  hydrogen  phosphates, 
PO4R2H,  when  R  is  methyl,  ethyl,  or  allyl,  behave  like  strong  acids,  and 
may  be  accurately  titrated  with  alkalis,  either  methyl-orange  or  phenol- 
phthalein being  used  as  indicator.  The  following  heats  of  neutralisa- 
tion were  determined. 

P04Me2H.  P04Et2H.  P04(C3H6)2H. 

NaOH 15-58  Cal.         16  35  Cal.         15-12  Cal. 

KOH    —      „  16-57    „  —       „ 

|Ba(0H)2    15-91    „  16-76   „  15-58   „ 

These  numbers  approach  those  corresponding  with  the  addition  of 
the  first  molecule  of  base  to  the  monalkylic  dihydrogen  phosphates, 
and  are  decidedly  greater  than  those  corresponding  with  the  addition 
of  the  second  molecule.  In  the  transition  from  phosphoric  acid  to  the 
derivatives  PO^RHg  and  P04R2H,'.the  feeblest  acid  function  is  the  first 
to  disappear.  N.  L. 
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Heat  of  Formation  of  Quinones  of  High  Molecular  Weight. 
By  Amand  Valeub  {Comjd.  rend.,  1898,  126,  1148— 1 151).— The 
author's  results  in  calories  are  summarised  in  the  following  table. 

Heat  of  combustion. 

^  Heat  of 

M.  p.            Const,  vol.    Const,  press,  formation. 

a-Naphthaquinone...         125°            11034         1103-7  +468 

yS-Naphthaquinone...   114—120         11100         11113  +397 

a-Naphthol 95              1187-6         11885  +30-5 

)3-Naphthol 122              11894         1190-3  +28-7 

Anthraquinone  281              15479         15485  +477 

Phenanthraquinone           196              15474         1548-0  +482 

Retenequinone    197              21564         21580  +914 

There  is  a  notable  difference  between  a-naphthaquinone  and 
^-naphthaquinone,  which  corresponds  with  the  known  differences 
between  their  properties,  but  the  values  for  a-naphthol  and  /8-naphthol 
are  practically  identical.  The  formation  of  naphthols  from  naphtha- 
lene develops  more  heat  than  the  formation  of  phenol  from  benzene, 
and  the  conversion  of  a-naphthol  into  the  quinone  develops  more  heat 
than  the  corresponding  change  in  the  case  of  phenols  containing  more 
than  six  caibon  atoms. 

The  heats  of  formation  of  the  quinones  throw  no  light  on  the 
question  of  their  diketonic  constitution.  The  diketones  are  formed 
from  saturated  hydrocarbons  by  elimination  of  2H.2O  and  combination 
with  Oo,  but  the  quinones  are  formed  from  closed  chain  hydrocarbons 
by  combination  with  0.^,  and  elimination  of  HgO  only.  In  thi.s  respect,  it 
is  the  acids  in  the  aliphatic  series  that  are  the  analogues  of  the 
quinones,  but  the  heat  of  formation  of  the  acids  from  the  correspond- 
ing hydrocarbons  is  practically  independent  of  the  molecular  weight, 
whereas,  in  the  case  of  the  quinones,  the  heat  of  formation  from  the 
hydrocarbons  increases  distinctly  with  the  molecular  weight. 

C.  H.  B. 

Thermochemistry  of  Quinoneoximes.  By  Ahand  Valeub 
{Compl.  rend.,  1898,  126,  1205—1208).— 

Heat  of  Combustion. 

1 .  2.                     Molecular 

At  constant  At  constant                heat  of 

volume.  pressure.               formation. 
Benzoquinoneoxime 

(nitrosophenol) 715-5  Cal.  7154  Cal.        +22-9  Cal. 

Thymoquinoneoxime    1334-3     „  13353     „          +56-2     „ 

a-Naphthaquinoneoxime 

(a-nitroso-a-naphthol)  ...     1166  4     ,,  1166*5     ,,          +18"0     „ 
/8-Naphthaqui  none-;8-oxi  me 

(^-nitroso-a-naphthol)...      11700     „  11704     „          +14-4     „ 
/8-Naphthaquinone-a-oxime 

(a-nitroso-yS-naphthol)  ...     1169*6     „  1169-7     „          +14-8     „ 

The  differences  between  the  heats  of  combustion  of  the  quinones 
and  of  their  oximes  are  as  follows. 
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Eenzoquinone 656-8  Oxime        715-4  Diff.  586  Cal. 

Thymoquinone    ...  1274-6  Oxime      1335-3  „      60-7     „ 

a-Naphthaquinone  1103-7  Oxime      1166-5  „      62-8     „ 

/3-Naphthaquinone  1110-3  a-Oxime    1169-7  „      59-4     „ 

;8-Naphthaquinone  1110-3  /3-Oxime  1170-4  „      60-1     „ 

These  numbers  indicate  that  the  replacement  of  an  atom  of  oxygen 
by  the  oxime  group  (IN*  OH)  raises  the  heat  of  combustion  by  about 
60  Cal.     ,  J.  J.  S. 

Combination  of  Pyridine  and  Trimethylamine  -with  Formic 
and  Acetic  Acids.  By  Gustave  Andr6  {Compt.  rend.,  1898,  126, 
1105 — 1107). — The  author  has  previously  described  the  compounds  of 
pyridine  with  formic  and  acetic  acids  respectively  2C5NH5,5H*  COOH 
and  2C5NH5,5CH3-COOH. 

The  heat  of  the  dissolution  of  the  formic  acid  compound  is  -  0-9  Cal., 
and  the  heat  of  neutralisation  of  5H*C00H  by  2C5NH5  in  presence  of 
water,  is  +8-3  Cal.,  and  therefore  the  combination  of  5H'C00H  with 
205X115  develops  +  15-25  Cal.  Direct  determination  gave  +  15-3  Cal. 
Similarly,  for  the  acetic  acid  compound,  the  heat  of  dissolution  is 
+  7-85  Cal.,  the  heat  of  neutralisation  +7  Cal.,  and  the  heat  of  com- 
bination between  liquid  acid  and  liquid  base  +5-75  Cal.  Direct 
determination  gave  +5'9  Cal. 

Formic  acid  and  trimethylamine  readily  combine  to  form  a  com- 
pound, 5H'  COOH,2NMe3,  which  boils,  apparently  without  decomposing, 
at  178-5 — 180°  under  a  pressure  of  749-5  mm.,  and  at  95-5  under  a 
pressure  of  16  mm.  The  vapour  density  shows,  however,  that  the 
compound  is  completely  dissociated.  Acetic  acid  forms  a  similar 
compound  not  strictly  analogous  in  composition,  4MeCOOH,NMe3, 
which  boils  at  150 — 154°  under  a  pressure  of  755-5  mm.,  and  at 
80 — 81°  under  a  pressure  of  37  mm.,  and  is  completely  dissociated 
when  in  the  form  of  vapour.  The  trimethylamine  compounds  seem 
to  be  somewhat  more  stable  than  the  pyridine  compounds,  and  it  is 
noteworthy  that  their  boiling  points  are  distinctly  higher  than  those 
of  either  of  their  respective  constituents.  C.  H.  B. 

Thermochemistry  of  Quinoline  Bases.  By  Marcel  Delepine 
{Covipt.  rend.,  1898,  126,  964—967,  and  1033—1036).— 

Molecular  heat  of  combustion. 

1 .  2.  Molecular 

At  constant  At  constant  heat  of 

Base.  volume.  pressure.  formation. 

Quinoline  11223  Cal.  1123-0  Cal.  -328    Cal. 

Tetrahydroquinoline  1226-56  „  1227-8  „  +0-4       „ 

a-Methylquinoline  1286-27  „  1287-25  „  -33-75     „ 
tt-Methyltetrahydro- 

quinoline   1380-56  „  1382-1  „  +9-1 

Isoquinoline 1123-0  „  1123-7  „  -  33-5  (solid) 

Hydroisoquinoline  1213-75  „  1215-0  „  + 13-2  (liquid) 

The  following  are  the  data  for  the  hydrochlorides,  the  corresponding 
numbers  are  also  given  for  aniline  in  order  to  compare  with  those  of 
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the  qninoline  bases ;  and  the  numbers  for  benzylamine  and  methyl- 
aniline  are  given  for  comparison  with  those  of  the  isoquinoline  bases. 


Heat  of  satnration. 


Bases. 

AU 
dissolved. 
6-46  Cal. 

7-47   „ 

9-92    „ 
12-90    „ 

Heat  of 
Holution 

HCl 

dissolved. 

Salt 
dissolved. 

HCl 

gw. 

26-80  Cal. 

28-05    „ 
28-10    „ 
27-85    „ 
27-67    „ 
27-0      ,, 
26-66    ,, 

84-29    „ 
86-69    „ 
24-8  +  D 

of  the 
hydro- 

Base 
Quinolino,  anhydrous ... 
„         (  +  1-5H,0)... 

Hydroquinoline    

a-MethylquiuoIine    

a-MethyUiydroquinoline 
Auiliuu  

HC1  = 
4  litres. 
6-46  CaL 
6-28    „ 
7-16    ,. 
8-80    „ 
8-46    „ 
7-44    „ 
6-36    „ 
6-01    „ 
6-41    „ 
12-98    „ 
16-46    „ 
6-9      „ 

2HC1  = 
6  litres. 
6-58  Cal. 

7-26    „ 
8-85    „ 
8-50    „ 
8-34    „ 
6-4      „ 

8-2      „ 

(1  mol.  = 
4  litres). 

-  2-95  Cal, 

-8-60    „ 
-1-90    ,, 
-2-0      „ 

-  2-78    .. 

Isoquinoline  (liauid)    ... 

i>           (solid) 

„          (hydrate) 
Hydroiso^oinolinc  (liq.) 

Benzylamino(liq.)  

Methylauilino  (liq.) 

-8-26    „ 

-3-96    „ 
-8-83    „ 
-D 

Quinoline  bates. — 

CjH^N  liq.  +  water =C9H7N  diss +  1  Cal. 

C9H7N  liq.  +  l-5H,0  =  C»H7N,l-.1H,0  liq....  +  l-28  Cal. 

CvH7N,l-5H,0  + water  =  C»H7N  diss. +  0-23  Cal. 

C,HjNliq. -f2H-gas  =  C,Hj,N  liq +2x16*6  Cal. 

C,oH»N  liq.+2H,gas=(J,oU,,N  lio.  +  2x21-5  Cal. 

laoquiiuline.—OtYiiS  liq.  +2H,gas=(iH,iN  liq +2 x  28-5  Cal. 


J.  J.  S. 


Atomic  Weights  by  Physical  and  Chemical  Methods.  By 
Danikl  Berthelot  {Compt.  rend.,  1898,  126,  1030— 1033).— The 
atomic  weights  of  hydrogen,  nitrogen,  oxygen,  and  carbon  deduced 
from  molecular  volumes  and  relative  densities  (next  abstract)  are 
almost  identical  with  the  best  determinations  by  chemical  methods. 


Physical  method 16 

Chemical  method 16 


H. 

1-0074 
1-0023—1-0075 


N. 
U-007 
U-012 


C. 

12  007 

12001- 12-005 


It  follows  that  the  atomic  weights  deduced  simply  from  determina- 
tions of  relative  density  and  compressibility  confirm  the  results 
obtained  by  chemical  methods,  and  in  some  cases  are  the  more  accurate 
of  the  two.  C.  H.  B. 

Molecular  "Weights  of  Gases.  By  Daniel  Berthelot  {Compt. 
reiid.,  1898,  126,  954 — 956). — In  consequence  of  the  differences 
between  the  coefficients  of  expansion  and  compressibility,  the  molecular 
weights  of  gases  are  proportional,  not  to  the  actual  density,  but  to 
the  product  of  this  value  into  the  molecular  volume.     The  molecular 

volume   of   a   gas   is    given    by  the   formula  VQ  =  v^\\+a{p-p^^  = 

V  <-{!  +ap-  uPq),  where  v  is  the  actual  volume  under  an  infinitely  small 

■^0  .  . 

pressure  p,  whilst  Pq  is  the  normal  pressure  and  a  is  a  coefficient 
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which,  according  to  E.egnault,is  constant  between  1  atmos.  and  6  atmos., 
and  which,  in  the  light  of  Amagat's  experiments,  may  be  assumed  to 
hold  good  between  1  atmos.  and  0  atmos.  If  p  is  infinitely  small,  and 
p^  is  one  atmosphere,  the  relation  between  the  molecular  volumes  of 
two  gases  is  given  by  the  expression  Vq/v'q  =  (1  —  a)  ^  (1  —a').  If  d  and 
d!  are  their  respective  densities,  their  molecular  weights  are  propor- 
tional to  (1  - ci)d  and  (1  - a)d! . 

The  following  table  gives  (1)  the  value  of  a  at  0° ;  (2)  the  molecular 
volume  Vm,  at  0°  and  atmospheric  pressure ;  (3)  the  sp.  gr.  d  with 
reference  to  oxygen  as  a  standard  ;  (4)  the  molecular  weight  M  when 
0  =  32,  and  (5)  the  atomic  weight  /a  when  0  =  16. 


H. 

N. 

CO. 

0. 

a 

-0-00046 

+  0-00038 

+  0-00046 

+  0-00076 

Vm 

1-00046 

0-99962 

0-99954 

0-99924 

d 

0-062865 

0-87508 

0-87495 

1 

M 

2-01472 

28-0132 

28-0068 

32 

f^ 

1-0074 

14-007 

12-007 

16 
C.  H.  B, 

Determination  of  the  Molecular  Weight  of  Solid  Sub- 
stances. By  Andreas  Fock  {Ber.,  1898,  31,  1610— 1611).— A  reply 
to  I.  Traube  (this  vol.,  ii,  369).  M.  0.  F. 

Molecular  Association  of  Liquids.  By  Wilhelm  Vaubel  (/. 
pr.  Chem.,  1898,  [ii],  57,  337 — 356). — The  molecular  association  of 
liquids  can  be  easily  determined  by  dividing  the  actual  heat  of 
vaporisation  by  the  heat  of  decomposition,  the  latter  standing  in 
direct  relation  to  the  atomic  or  molecular  weight.  The  result  so 
obtained  is  the  number  of  molecules  or  atoms,  which  have  been 
separated  from  one  another  during  the  passage  into  a  state  of  vapour, 
and  by  adding  one  to  the  quotient  the  true  amount  of  molecular 
association  is  obtained  for  the  average  number  of  molecules. 

The  molecular  weight  of  solids  cannot  be  determined  in  a 
similar  manner  by  making  use  of  the  heat  of  liquefaction,  because  the 
amount  of  work  necessary  to  overcome  the  force  of  cohesion  or  molecular 
dissociation  cannot  be  determined. 

The  author's  experimental  results  are  arranged  in  three  tables,  the 
first  dealing  with  elementary  substances,  the  second  with  inorganic 
compounds,  and  the  third  with  organic  compounds.  The  author  con- 
cludes that  his  numbers  agree  sufficiently  with  those  obtained  by 
previous  observers  to  warrant  the  use  of  his  method,  A.  W.  C. 

Mutual  Solubility  of  Liquids  and  the  Critical  Solution  Point. 
By  Victor  Rothmund  {Zeit.  phijsikal.  Chem.,  1898,  26,  433—492). — 
The  author  first  gives  a  summary  of  the  work  of  previous  observers, 
more  especially  of  Abascheff,  Alexeeff,  and  Guthrie.  In  his  own 
researches,  he  employed  the  synthetical  method  used  by  Alexeeff,  that 
is,  the  determination  of  the  temperatures  at  which  mixtures  of  known 
composition  become  turbid  on  cooling  and  clear  on  heating ;  in  almost 
all  cases,  the  two  temperatures  lie  within  0-2°,  so  that  no  supersatura- 
tion  effects  appear  to  occur.  The  pressure,  being  the  vapour  pressure 
of  the  liquids  employed,  was  not  constant,  but  the  errors  introduced 
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are  quite  inappreciable.  For  most  of  the  pairs  of  liquids  examined, 
the  curves  were  similar  to  that  obtained  by  Alex^eff  for  phenol  and 
water,  and  the  following  critical  temperatures  were  obtained  ;  phenol- 
water,  68-9°;  propionitrile-water,  113-2°;  furfuran-water,  1225°; 
acetylacetone-water,  8725°;  isobutyric  acid-water,  243°;  hexane- 
methylic  alcohol,  42  8°;  methylic  alcohol-carbon  bisulphide,  39  9° ; 
resorcinol-benzene,  109°.  In  the  case  of  an  alcoholic  mixture,  it  is 
essential  that  the  alcohol  employed  be  absolutely  free  from  moisture. 
For  a  mixture  of  methyl  ethyl  ketone  and  water,  a  critical  tempera- 
ture of  about  151°  was  obtained,  and  here  a  minimum  and  maximum 
occur  in  the  lower  and  upper  branches  respectively  of  the  concentra- 
tion I  temperature  curve  so  that  a  closed  curve  is  indicated.  With 
diethyl  ketone  and  water,  the  critical  point  was  not  reached,  but  here 
also  a  minimum  is  found.  In  the  case  of  a  mixture  of  triethylamine 
and  water,  the  author  verifies  Guthrie's  determination  of  a  lower 
critical  point,  that  is,  a  temperature  below  which  two  liquid  layers  do 
not  exist  (Phil.  Mag.,  1884).  The  form  of  the  curve  is  normal,  and 
differs  from  that  given  by  Guthrie,  which  is  impossible,  and,  contra- 
dictory to  his  statements.  No  upper  critical  point  was  reached.  A 
lower  critical  point  also  occurs  at  about  6*5°  in  the  case  of  ^-collidine 
and  water,  and  here,  although  the  upper  point  was  not  reached,  its 
existence  was  indicated  by  a  maximum  and  minimum  on  the  branches 
of  the  curve.  It  appears  very  probable,  therefore,  that  the  general 
form  of  the  complete  mutual  solubility  curve  is  a  closed  curve.  If  the 
osmotic  or  partial  pressure  of  a  component,  and  the  reciprocal  of  its 
concentration,  be  taken  as  pressure  and  volume  co-ordinates,  the  form 
of  the  isothermals  are  completely  analogous  to  those  of  a  liquid  and 
its  vapour,  and  the  thermodynamics  of  the  latter  case  may  be  applied. 
The  diameter  of  the  solubility  curve  is  a  straight  line,  that  is,  if 
C|,  Cj  be  the  concenti-ations  of  a  component  in  the  two  layers,  then 
Ci  +  Cf  =  A+£t,  a  further  analogy  to  ordinary  critical  phenomena. 
The  author  does  not  find,  however,  that  Van  der  Waals'  law  of  cor- 
responding states  is  obeyed,  whether  the  concentration  is  calculated 
by  weight  or  by  volume.  In  the  case  where  one  of  the  components  is 
a  solid,  its  solubility  curve  may  or  may  not  cut  the  mutual  solubility 
curve  of  the  liquids,  and  only  in  the  former  case  can  fusion  under  the 
solvent  take  place.  The  author  classifies  the  liquids  examined  with 
regard  to  the  mutual  solubility,  and  the  order  of  the  list  appears  to 
indicate  some  connection  between  this  property  and  the  dielectric  con- 
stants of  the  liquids.  L.  M.  J. 

DifEHision  of  Solids  in  Gases.  By  Albert  Colson  {Biill.  Soc. 
Chim.,  1897,  [iii],  17,  164 — 165). — When  a  slow  current  of  sulphurous 
anhydride  is  passed  over  lead  dioxide,  a  deposit  of  lead  sulphate  soon 
makes  its  appearance  on  the  walls  of  the  tube,  showing  that  the  gas 
has  penetrated  the  solid,  and  also  that  the  solid  has  diffused  through 
the  gas.  The  spreading  of  metallic  copper  on  the  surface  of  the  glass, 
when  the  oxide  is  reduced  in  a  current  of  hydrogen,  appears  to  be  a 
phenomenon  of  the  same  kind.  The  experimental  conditions  seem  to 
preclude  the  explanation  of  the  facts  by  the  successive  formation  and 
decomposition  of  easily  dissociable  compounds.  N.  L. 
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Semi-permeable  Membranes.  By  J.  Mijers  {Rec.  Trav.  Chim., 
1898,  17,  177 — 181). — According  to  Ostwald,  a  semi-permeable  mem- 
brane is  both  a  conductor  like  metals  ^and  also  an  "  ion  sieve  "  ; 
experiments  made  by  the  author,  however,  are  not  in  accordance  with 
the  latter  idea.  The  copper  deposited  on  semi-permeable  membranes 
is  not  a  coherent  mass,  but  is  more  of  a  spongy  nature.  A  glass 
cylinder,  closed  by  a  membrane  of  copper  ferrocyanide  on  parchment 
paper  and  filled  with  normal  copper  sulphate  solution,  is  placed  in  an 
electrolysing  vessel  containing  the  same  solution,  and  a  current  from 
two  Bunsen's  elements  passed  through  ;  no  copper  is  deposited  on  the 
membrane  during  the  first  half-hour,  and  it  is  only  as  the  liquid  in 
the  cylinder  is  becoming  colourless  that  the  deposit  is  formed.  If  the 
cathode,  which  is  placed  in  the  cylinder  closed  by  the  membrane,  is 
weighed  both  before  and  after  the  experiment,  it  is  found  that  the 
amount  of  copper  deposited  exceeds  by  a  considerable  amount  that  pre- 
viously contained  in  the  solution  in  the  cylinder,  thus  indicating  that 
copper  must  have  passed  through  the  membrane.  If  acidified  water 
and  a  platinum  cathode  are  placed  in  a  similar  cylinder  closed  by  a 
membrane,  and  this  is  then  placed  in  an  electrolytic  vessel  containing 
copper  sulphate,  even  after  a  few  minutes  metallic  copper  is  deposited 
on  the  cathode  ;  the  amount  of  this  copper,  after  4  hours,  is  more  than 
100  times  that  contained  in  the  precipitate  of  copper  ferrocyanide  on 
the  membrane,  which  is  not  acted  on  by  the  acid  and  retains  its  colour. 

Experiments  have  also  shown  that  semi-permeable  membranes  are 
conductors  diifering  entirely  from  metals.  For  example,  if  the  anode  and 
cathode  in  a  copper  sulphate  electrolysis  apparatus  are  separated  by  a 
semi-permeable  membrane  fixed  between  two  ebonite  rings  and  by  a 
sheet  of  platinum  of  exactly  the  same  size  as  the  membrane,  when  the 
current  passes,  no  metal  is  deposited  on  the  membrane,  but  it  is  on  the 
platinum,  especially  near  the  middle,  none,  however,  near  the  margin, 
which  is  protected  by  the  ebonite.  J.  J.  S. 

Influence  of  Temperature  on  Chemical  Reactions.  By  Albert 
CoLSON  {Gompt.  rend.,  1898,  126,  1136— 1138).— Although  dry  silver 
phosphate  and  pyrophosphate  are  not  attacked  by  dry  hydrogen 
sulphide  at  0°,  the  action  becomes  distinct  at  15°  to  20°,  and  rapid 
at  100°.  Dry  zinc  phosphate  is  not  appreciably  attacked  between  5" 
and  9°,  but  the  action  becomes  marked  at  100°,  and  rapid  at  IGO**. 
Experiments  at  100°  show  that  the  mass  of  hydrogen  sulphide  decom- 
posed by  zinc  phosphate  in  unit  time  and  at  a  constant  temperature 
is  proportional  to  the  square  of  the  pressure. 

Dry  cupric  phosphate  and  orthophosphate,  on  the  other  hand,  absorb 
hydrogen  sulphide  slowly  but  continuously  at  0°.  The  rate  of  the 
reaction  is  greatly  reduced  if  the  pressure  is  lowered,  but  is  accelerated 
by  a  rise  of  temperature. 

The  decomposition  of  silver  phosphate  or  pyrophosphate  by  hydrogen 
sulphide  develops  more  heat  than  the  decomposition  of  the  correspond- 
ing cupric  salts,  and  hence  there  seems  to  be  no  connection  between 
the  heat  of  decomposition  and  the  temperature  at  which  the  reaction 
will  take  place.  C.  H.  B. 
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EflFect  of  Catalytic  Action  on  the  Velocity  of  Oxidation 
of  Sodium  Sulphite  by  Atmospheric  Oxygen.  By  Samuel  L. 
BiOELOW  {Zeii.  physihd.  Cham.,  1898,  26,  493— 532).— If  a  solution  of 
sodium  Bulphite  be  oxidised  by  drawing  through  it  a  current  of  atmo- 
spheric air,  the  velocity  of  oxidation  is  greatly  reduced  by  the  presence 
of  small  quantities  of  organic  compounds  in  the  solution,  and  this 
retarding  influence  was  examined  as  far  as  possible  quantitatively. 
Very  great  diflSculty  was  experienced  in  obtaining  comparable  results, 
as  differences  frequently  occurred  when  the  conditions  were  apparently 
identical ;  and  although  many  sources  of  error  were  traced,  e.g.,  india- 
rubber  connection  in  the  air  passages,  storage  of  water  in  different 
vessels,  yet  when  all  those  knowTi  are  avoided,  a  series  of  experiments 
are  only  comparable  when  an  initial  and  final  experiment,  under 
similar  conditions,  give  the  same  result.  Very  small  quantities  of  the 
catalytic  agent  can  be  then  detected,  thus  mannitol  affects  the  velocity 
when  present  in  N/320000  solution,  whilst  benzaldehyde  has  an  even 
more  marked  effect.  Experiments  with  N/500  sodium  sulphite  solution, 
and  air  velocities  varying  from  0*5  to  4*7  litres  per  minute,  proved  that 
the  initial  velocity  of  oxidation  is  proportional  to  the  air  velocity,  and 
that,  with  an  exception  in  the  case  of  the  slowest  current,  the  quan- 
tity of  air  necessary  for  the  oxidation  of  50  per  cent,  of  the  sulphite 
is  independent  of  the  velocity.  The  air  velocity,  however,  appears 
to  have  but  a  slight  influence  when  the  reaction  takes  place  in  the 
presence  of  a  retarding  catalytic  agent,  so  that  the  influence  of  the 
latter  is  not  on  the  dissolution  velocity  of  the  oxygen,  but  on  the 
reaction  velocity  Na^SOg  -f-  0  — ►  Na^SO^.  With  solutions  of  sodium 
sulphite  of  very  different  strengths,  the  curves  representing  concen- 
tration I  time  are  in  all  cases  straight  lines  until  a  concentration  of 
about  N/500  is  reached,  when  they  rapidly  bend  downwards,  indicating 
a  marked  decrease  in  the  velocity.  This  is  explained  by  the  assump- 
tion of  a  great  velocity  constant  for  the  reaction  itself,  so  that  until 
the  concentration  is  small,  the  oxygen  is  removed  from  solution  more 
rapidly  than  it  is  dissolved.  The  retarding  effect  of  various 
compounds  was  determined,  and  experiments  with  mannitol, 
ethyiic  alcohol,  and  glycerol  showed  that  the  influence  is  accurately 
additive.  In  the  monhydric,  fatty  alcohols,  the  retardation  increases 
slightly  with  the  molecular  weight,  but  this  may  possibly  be  due  to 
their  lower  volatility  and  removal  by  the  air  current ;  normal  and 
isobutylic  alcohols  have  equal  effects  ;  that  of  the  secondary  compound 
is  greater,  and  that  of  the  tertiary  almost  negligable.  AUylic  alcohol 
has  a  greater  effect  than  propylic  alcohol,  but  no  other  comparison  of 
saturated  and  unsaturated  compounds  was  made.  In  the  aromatic 
series,  benzylic  alcohol  has  an  enormous  effect,  being  the  most  active 
compound  examined,  its  presence  in  N/8000  solution  reducing  the 
amount  of  sodium  sulphite  oxidised  in  30  minutes  from  above  90  to 
3  per  cent. ;  most  aromatic  compounds  have  also  great  influence.  The 
fatty  aldehydes  have  little  effect,  and  the  ketones  and  ethereal  salts 
practically  none.  Oxalic  acid,  carbonic  anhydride,  and  ozone  accel- 
erate the  velocity  ;  sodium  hydroxide  has  very  little  effect. 

L.  M.  J. 
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Causes  of  the  Reciprocal  Displacements  of  Two  Acids.  By 
Albert  Colson  {Compt.  rend.,  1898,  126,  831 — 833). — When  dry 
hydrogen  sulphide  is  brought  in  contact  with  silver  phosphate,  the  gas 
is  at  first  absorbed  somewhat  rapidly,  then  more  slowly,  and  finally  a 
condition  of  equilibrium  is  reached  in  about  3  days,  the  pressure 
of  the  residual  gas  being  125  mm.  at  12°;  the  equilibrium  is  not 
appreciably  affected  by  increasing  the  pressure  of  the  gas,  but  is  at 
once  disturbed  by  a  rise  of  temperature.  At  109°,  the  reaction  rapidly 
becomes  complete. 

Similar  phenomena  were  observed  with  silver  pyrophosphate ;  the 
higher  the  temperature,  the  greater  the  amount  of  change  before  equili- 
brium is  established,  and  the  lower  the  pressure  of  the  residual  gas. 

The  reaction  between  a  chloride  and  a  non-volatile  acid  is  endo- 
thermic,  and  that  between  metallic  salts  and  hydrogen  sulphide  is 
exothermic,  but  in  both  cases  a  rise  of  temperature  promotes  the 
reaction  and  a  fall  of  temperature  retards  it.  It  would  seem,  there- 
fore, that  temperature  is  the  principal  factor  in  reciprocal  displace- 
ments of  this  kind.  C.  H.  B. 

A  Fractionating  Apparatus.  By  A.  Tixier,  Chenal-Ferron- 
DouiLHET  and  Co.  {Bull.  Soc.  Chim.,  1897, 
[iii],  17,  392— 395).— This  somewhat  complex 
apparatus,  of  which  a  sketch  is  given,  consists  of 
two  parts  :  the  analyser,  formed  by  a  bulbed 
tube,  and  the  refrigerator,  which  is  a  small,  sub- 
sidiary condenser.  The  latter  effects  the  more 
or  less  complete  condensation  of  the  vapours 
from  the  boiling  liquid,  the  distillation  of  these 
condensed  vapours  being  then  brought  about 
by  those  subsequently  formed.  N.  L. 

A  New  Filter  Flask.  By  Beinhold 
Walther  {J.p-.  Chem.,  1898, 57, 544—545).— 
The  construction  of  this  flask  is  easily  under- 
stood from  the  accompanying  drawing.  Into 
the  funnel-shaped  neck  of  the  flask  is  placed 
an  ordinary  funnel,  the  junction  being  made 
air-tight  by  means  of  a  rubber  ring,  which 
is  suitable  for  all  sized  funnels  and  flasks. 
The  fitting  up  of  the  flask,  as  well  as  the  removal  or  change  of  funnel, 
is  thus  much  simplified.  A.  W.  C. 
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Formation  of  lodates  from  Iodides.  By  Georg  Kassner 
{Arch.  Pharm.,  1898,  236,  165 — 172). — Although  potassium  iodide  is 
easily  oxidised  to  iodate  when  warmed  with  nitric  acid  in  an  open 
vessel,  it  is  not  changed  when  heated  with  the  acid  in  a  sealed  tube  at 
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150 — 200° ;  this  is  accounted  for  by  the  reducing  action  of  the 
nitrous  acid  initially  produced,  which  is  not  removed  from  the  sphere 
of  action. 

Similarly,  although  potassium  iodide  is  readily  converted  into  iodate 
by  aqueous  potassium  permanganate,  it  remains  unaffected  in  presence 
of  an  alkaline  solution  of  potassium  ferricyanide ;  this  is  probably 
due  to  a  reverse  change  taking  place,  which  involves  the  reduction  of 
potassium  iodate  by  potassium  ferrocyanide.  Such  a  change  can, 
however,  be  prevented  by  removing  the  iodate  as  an  insoluble  pre- 
cipitate at  the  moment  of  its  formation.  Thus,  when  a  solution 
containing  potassium  iodide,  potassium  ferricyanide,  and  barium  and 
potassium  hydroxides  in  the  proportions  of  the  equation 

ISKjFeC^jN,  +  2KI  +  lOKOH  +  Ba(OH)2,8H20  =  Ba(I03)»  + 
12K^FeC6N8+14H20, 
is  left  during  several  hours,  75  per  cent,  of  the  iodide  is  oxidised,  and 
precipitated  as  barium  iodate  ;  the  latter,  however,  generally  contains 
a  considerable  proportion  of  barium  carbonate  and  traces  of  iron,  but 
can  be  easily  purified  by  washing  it  successively  with  dilute  potash  and 
nitric  acid.  If,  in  the  above  method,  iodine  is  made  the  starting  point 
instead  of  potassium  iodide,  the  proportions  which  give  the  best 
results  are  those  corresponding  with  the  equation 

I,  +  lOKjFeCjNj  +  lOKOH  +  Ba(OH)2,8H20  =  Ba(I08)2  + 

10K<FeC«N8+  UHjO.  W.  A.  D. 

Combination  of  .Ammonium  Nitrate  with  Ammonia.  By 
Edwakd  Divers  {Zeit.  physikal.  Chevi.,  1898,  26,  430— 432).— The 
author  had  shown  in  1873  {Phil.  Tram.,  163,  359)  that  dry  am- 
monium nitrate  absorbs  ammonia  and  liquefies,  behaving  similarly  to 
a  deliquescent  salt  in  a  moist  atmosphere,  and  that  the  product  may 
be  regarded  as  a  true  solution  of  ammonium  nitrate  in  ammonia, 
llaoult  and  Troost,  however,  considered  a  definite  compound  to  be 
formed,  and  the  author  therefore  points  out  that  Kuriloff's  recent 
work  (this  vol.,  ii,  156)  is  in  complete  accord  with  his  own  early  in- 
vestigations, and  indicates  the  absence  of  any  chemical  compound. 

L.  M.  J. 

Action  of  Oxygen  on  Carbon  Bisulphide  under  the  In- 
fluence of  Light.  By  Marcellin  P.  E.  Berthelot  {Comjyt.  rend., 
1898,  126,  1060— 1066).— A  mixture  of  air  and  carbon  bisulphide 
vapour  may  be  exposed  to  diffused  daylight  for  a  year  without  any 
change  taking  place,  but  if  exposed  to  bright  sunlight,  some  reaction 
takes  place  in  an  hour  or  two,  and  a  yellowish-white  substance  is 
deposited  which  contains  sulphur,  carbon,  and  oxygen,  whilst  carbonic 
oxide  and  carbonic  anhydride  are  also  formed,  and  remain  mixed  with 
the  residual  oxygen  and  the  nitrogen.  No  nitrogen  enters  into  com- 
bination, and  in  this  respect  the  action  of  light  differs  from  that  of 
the  silent  electric  discharge. 

The  most  important  point  about  the  reaction  is  that  the  light  has 
no  effect  until  it  reaches  a  certain  and  somewhat  high  intensity ;  it  is, 
therefore,  analogous  to  the  many  reactions  that  do  not  take  place  below 
a  particular  temperature.  C.  H.  B. 
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Derivatives  of  Silicon  Tetrachloride.  By  Joseph  F.  X, 
Harold  (J.  Amer.  CJiem.  Soc,  1898,  20,  13— 29).— The  author  finds 
that  silicon  tetrachloride  does  not  act  on  the  following  substances, 
formonitrile,  acetonitrile,  propionitrile,  succinonitrile,  benzonitrile, 
toluonitrile,  nitric  peroxide,  the  mixed  vapours  of  nitric  peroxide  and 
chlorine,  the  chlorides  of  phosphorus,  sulphur  monochloride,  or  cyano- 
gen chloride.  When  silicon  tetrachloride  is  heated  with  mandelonitrile 
or  lactonitrile,  silicic  acid  and  complex  tarry  products  are  formed. 
By  the  action  of  aniline  (4  mols.)  on  silicon  tetrachloride  (1  mol.) 
dichlorosilicondianilide,  SiOl2(NHPh)2,  and  aniline  hydrochloride  are 
obtained.  The  violence  of  the  action  is  moderated  by  using  an- 
hydrous ether  or  benzene ;  in  the  former  case,  both  products  are 
precipitated  ;  in  the  latter,  the  silicon  compound  remains  in  solution. 
According  to  the  author,  in  the  longer  and  less  direct  method  of 
Reynolds  (Trans.,  1889,  55,  474)  a  further  reaction  between  di- 
chlorosilicondianilide (1  mol.)  and  aniline  (4  mols.)  takes  place, 
whereby  silicontetranilide,  and  aniline  hydrochloride  are  formed. 
Silicon  tetrachloride  acts  on  orthotoluidine  mor-e  readily  than  on 
aniline,  the  action  taking  place  even  in  a  freezing  mixture,  the  products 
being  analogous  to  those  obtained  in  the  case  of  aniline.  When 
silicon  tetrachloride  vapour  is  passed  into  molten  benzamide,  benz- 
aldehyde  is  formed,  whilst  with  acetamide,  the  tetrachloride  yields 
acetonitrile.  E.  W.  W. 

Method  of  Preparing  Metals  and  Alloys  by  means  of 
Aluminium.  By  Hans  Goldschmidt  {Annalen,  1898,  301,  19 — 28). 
— Since  the  discovery  of  a  method  of  preparing  aluminium  in  large 
quantities,  advantage  has  been  taken  of  the  reducing  action  of  this 
metal  towards  metallic  chlorides  and  oxides.  In  many  cases,  the  action 
is  so  violent  that  only  small  quantities  of  material  can  be  dealt  with 
conveniently.  By  avoiding  the  application  of  external  heat,  however, 
the  author  ;has  found  that  the  change  may  be  kept  under  control, 
sufficient  heat  to  start  the  interaction  being  supplied  at  a  point  in  the 
mixture  by  means  of  ignited  magnesium  ribbon.  The  best  results  are 
achieved  when  several  kilograms  of  material  are  manipulated  at  one 
time. 

In  this  way,  a  large  number  of  metals,  even  those  which  are  not 
readily  fusible,  may  be  prepared  without  difficulty ;  if  a  small  excess 
of  the  oxide  is  employed,  the  metal  is  obtained  uncontaminated  with 
aluminium.  Chromium  and  manganese  have  been  prepared  in  a  very 
pure  condition ;  the  latter  metal  exhibits  surface  colours,  and  baa 
greater  cohesive  power  than  when  produced  by  the  ordinary  method. 

The  sulphides  of  the  metals  may  be  advantageously  used  in  place  of 
the  oxides  ;  in  this  case,  the  temperature  of  reaction  is  lower. 

M.  0.  F. 

Metallic  Precipitation.  By  Jean  B.  Senderens  (Bull.  Soc.  Chim., 
1897,  [iii],  17,  271—286.  Compare  Abstr.,  1897,  ii,  171,  319,  and 
448). — -The  action  of  metals  on  solutions  of  metallic  nitrates  having 
been  dealt  with  in  former  communications,  the  author  now  gives  the 
results  of  further  experiments  on  the  action  of  various  metals  on  the 
sulphates,  chlorides,  and  acetates  of  silver,   copper,  and  lead.     The 
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substances  used  were  chemically  pure,  and  the  experiments  were  carried 
out  in  neutral  solutions  at  the  ordinary  temperature,  with  exclusion 
of  air. 

The  nature  of  the  acid  radicle  of  the  salt  appears  to  exercise  a 
marked  influence  on  the  precipitation.  Thus,  tin  and  iron  precipitate 
silver  and  copper  from  their  sulphates,  but  have  no  action  on  the 
acetates  ;  bismuth,  on  the  other  hand,  precipitates  silver  acetate,  but 
not  the  sulphate.  Aluminium  completely  precipitates  silver  sulphate, 
but  has  scarcely  any  action  on  silver  acetate ;  it  acts  rapidly  on  cupric 
chloride,  very  slowly  on  cupric  sulphate,  and  still  more  slowly  on  the 
acetate.  In  many  cases,  the  rapidity  and  character  of  the  precipitation 
varies  with  the  concentration  of  the  solution.  It  is  remarkable  that 
nickel  has  no  action  on  the  salts  examined,  with  the  exception  of  a 
very  limited  reaction  in  the  case  of  cupric  chloride,  whereas  cobalt 
brings  about  immediate  precipitation. 

As  a  general  rule,  the  amount  of  the  precipitating  metal  which 
enters  into  reaction  is  greater  than  that  accounted  for  by  the  equation 
R"80^  +  M"  ■«•  M"SO^  +  R",  owing  to  the  occurrence  of  various  secondary 
reactions.  Sometimes,  as  with  zinc  and  aluminium,  hydrogen  is  evolved 
and  the  precipitating  metal  is  converted  into  a  basic  salt ;  sometimes, 
as  in  the  cases  of  tin  and  bismuth,  an  acid  salt  remains  in  solution 
whilst  an  oxide  or  a  basic  salt  is  precipitated.  In  almost  every  case, 
the  precipitated  metal  is  contaminated  more  or  less  with  the  precipi- 
tating metal,  a  definite  alloy  being  formed  by  the  action  of  cadmium 
on  silver  gaits  (this  vol.,  ii,  25).  Zinc  alone,  acting  on  a  solution 
of  lead  acetate,  appears  to  give  a  precipitate  of  pure  metal. 

N.  L. 

Action  of  Calcium  Sulphate  on  Halogen  Alkali  Salts.  By 
Alkiied  DiTTE  (Compt.  rend.,  1898,  126,  694— 700).— In  dilute  solu- 
tions, the  decomposition  of  calcium  chloride  by  alkali  sulphates  would 
be  slightly  endothermic  (  -  0*9  Gal.),  and  hence,  under  these  conditions, 
calcium  sulphate  should  decompose  alkali  chlorides. 

Whon  calcium  chloride  and  potassium  sulphate  solution  interact  in 
presence  of  potassium  chloride  solution,  there  is  no  apparent  change  so 
long  as  the  proportion  of  calcium  chloride  remains  below  a  certain 
limit,  but  if  this  limit  is  exceeded,  slender,  transparent,  brilliant 
needles  of  the  double  sulphate,  CaSO^.KjSO^  +  4H2O,  are  gradually  de- 
posited. It  is  obvious  that  the  formation  of  this  double  salt  may 
serve  to  change  the  thermal  sign  of  the  reaction.  The  salt  readily 
forms  supersaturated  solutions ;  analyses  of  the  solution  after  equili- 
brium has  been  attained  consequent  on  each  fresh  addition  of  calcium 
chloride  show  that  the  higher  the  proportion  of  calcium  remaining  in 
the  solution,  the  lower  the  proportion  of  sulphuric  acid,  and  vice  versd. 
Numbers  are  given  showing  the  conditions  of  equilibrium  at  24°  in  a 
solution  containing  120  grams  of  potassium  chloride  per  litre. 

On  the  other  hand,  when  calcium  sulphate  is  in  contact  with  potassium 
chloride  solutions  of  increasing  concentration,  the  proportions  of  cal- 
cium and  sulphuric  acid  dissolved  at  first  increase  with  the  quantity  of 
potassium  chloride,  and  the  relative  proportions  indicate  that  the  cal- 
cium sulphate  dissolves  unchanged.     Beyond  a  certain  point,  however 
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the  quantity  of  calcium  dissolved  continues  to  increase,  but  the  quan- 
tity of  sulphuric  acid  dissolved  reaches  a  maximum  and  then  decreases  ; 
at  the  same  time,  the  crystals  of  the  double  sulphate  gradually  separate. 
If  the  quantities  of  potassium  chloride  are  represented  by  the  abscissae, 
and  the  quantities  of  either  calcium  or  sulphuric  acid  in  the  solution 
are  represented  by  ordinates,  regular  curves  are  obtained,  that  of  the 
calcium  being  first  concave  and  afterwards  convex  towards  the  hori- 
zontal axis.  The  curve  of  sulphuric  acid  reaches  a  maximum  and  then 
descends,  the  points  of  inflexion  of  the  two  curves  falling  on  the 
same  ordinate.  It  is  clear,  therefore,  that,  whilst  under  certain  con- 
ditions potassium  sulphate  can  decompose  calcium  chloride,  under  other 
conditions  the  reverse  change  takes  place  and  the  formation  of  the 
double  sulphate,  and  the  proportion  of  potassium  chloride  present,  are 
important  factors  in  the  establishment  of  equilibrium. 

With  potassium  or  calcium  bromide,  the  phenomena  are  practically 
the  same  as  with  the  respective  chlorides,  and  the  iodides  behave 
similarly. 

With  ammonium  chloride  and  sodium  chloride,  the  results  are  also 
similar,  except  that  no  formation  of  a  double  sulphate  takes  place. 

C.  H.  B. 

Action  of  Strontium  Chromate  on  Mercuric  Chloride.  By 
H.  Imbert  and  G.  Belugou  {Bull.  Soc.  Chim.,  1897,  [iii],  17,  471—473). 
— One  hundred  and  two  grams  of  strontium  chromate  are  dissolved  in 
50  c.c.  of  concentrated  hydrochloric  acid,  and  the  solution  diluted  with 
water  to  250  c.c. ;  271  grams  of  mercuric  chloride  are  then  dissolved 
in  the  liquid,  which  is  warmed  on  the  water  bath,  filtered,  and  allowed 
to  cool.  Orange-red  crystals  separate,  which,  on  drying  over  sulphuric 
acid,  have  the  composition  SrCrO^,2HgCl2,HCl.  The  compound  is  not 
decomposed  by  water.  N.  L. 

Action  of  Strontium  Chromate  on  Mercuric  Chloride.     By 

G.  Belugou  {Bull.  Soc.  Chim.,  1897,  [iii],  17,  473— 474).— 20-4  grams 
of  strontium  chromate,  27*1  grams  of  mercuric  chloride,  and  200  c.c. 
of  water  are  heated  together  on  the  water  bath,  the  liquid  being 
finally  filtered  from  the  insoluble  reddish  residue,  which  probably  con- 
tains basic  mercuric  chromate.  The  filtrate,  on  cooling,  deposits 
orange-yellow  crystals,  which,  when  dried  over  sulphuric  acid,  have 
the  composition  2(SrCr04,3HgCl2),HCl.  N.  L. 

Dissociation  of  Barium  and  Manganese  Carbides.  By  Gin 
and  Leleux  {Compt.  rend.,  1898,  126,  749 — 750). — When  barium  or 
manganese  carbide  is  heated  in  an  electric  furnace  with  a  current  of 
35  volts  and  16  amperes  per  sq.  cm.,  it  dissociates  intoithe  metal, 
which  volatilises,  and  carbon  which  remains  in  the  form  of  graphite. 
The  barium  compound  dissociates  more  readily  than  the  manganese 
compound,  but  both  decompose  below  the  volatilising  point  of  carbon. 
(Compare  this  vol.,  ii,  322.)  C.  H.  B. 

Preparation  of  Beryllium  by  Electrolysis.  By  Paul  Lebeau 
{Compt.  rend.,  1898,  126,  744— 746).— Beryllium  fluoride,  like  the 
other  haloid  salts,  is  a  non-conductor  of  electricity  when  fused,  but 
becomes   a  conductor  and    electrolyte   when    mixed  with   an   alkali 
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fluoride.  The  beryllium  sodium  fluorides,  BeF,2NaF  and  BeF.NaF, 
are  most  readily  prepared  by  dissolving  the  necessary  quantities  of 
beryllium  hydroxide  and  sodium  carbonate  in  hydrofluoric  acid  ;  the 
first  melts  at  about  350'^,  and  the  second  at  a  red  heat.  The  fused 
salt  is  electrolysed  in  a  nickel  crucible,  which  serves  as  the  cathode, 
whilst  the  anode  is  a  rod  of  graphitic  carbon.  When  the  current 
passes,  the  source  of  heat  is  withdrawn  ;  the  salt  remains  fused,  and 
it  is  important  that  the  temperature  should  never  exceed  an  incipient 
red  heat.  A  current  of  6  to  7  amperes  and  35  to  40  volts  is  sufl&cient, 
and  the  metal  separates  in  a  crystalline  form. 

Alloys  of  beryllium  can  be  obtained  by  conducting  the  electrolysis 
in  a  carbon  crucible,  which  serves  as  the  anode,  and  contains  the 
other  metal  in  a  state  of  fusion.  C  U.  B. 

Attempts  to  prepare  Hydrated  Double  Chloride  or  Bromide 
of  Sodium  and  Ma^eeium.  By  Auoustk  db  S<'iiulten  {IhUl.  Soc. 
Chim.,  1897,  [iii],  17,  169—170). — Attempts  to  prepare  the  double 
chloride,  NaCl,MgCI„  +  HjO,  described  by  Poggiale,  were  unsuccessful. 
The  corresponding  double  bromide  also  appears  to  be  incapable  of 
existence.  N.  L. 

Production  of  Brominated  Potassium  and  Ammonium 
Oamallites.  By  A.  dk  Schulten  {Bull.  Soc.  Chim.,  18y7,  [iii],  17, 
167— 169).— Substituted  carnallites  of  the  formulae  KBr,MgBr2  + 
6H,0  and  NH^Br.MgBrg  +  BH^O  are  formed  when  holutions  of  the 
mixed  salts  are  slowly  evaporated  over  sulphuric  acid  ;  a  large  excess 
of  the  magnesium  salt  must,  however,  be  employed.  The  crystallo- 
graphic  characters  and  optical  properties  of  the  salts  are  de.scribed. 
The  double  salt  obtained  by  Liiwig,  and  stated  by  him  to  have  the 
formula  2KBr,MgBrj  +  6HjO,  could  not  be  prepaied  ;  nor  could  the 
corresponding  double  chloride.  The  product  obtained  by  Luwig  was 
probably  a  mixture  of  potassium  bromide  with  brominated  carnallite. 

N.  L. 

Attempts  to  Produce  Compounds  Isomorphous  with  Kainite 
and  with  Tachyhydrite.  By  A.  dk  Scuultkn  (Bull.  Soc.  Chim.,  1 897, 
[iii],  17,  165 — 167). — Experiments  were  made  with  a  view  to  ascer- 
tain whether  the  methods  which  have  been  successfully  employed  for 
the  synthesis  of  kainite,  K._jS0^,MgS0^,MgCl2  +  6H2O,  and  tachyhydrite, 
CaCl2,2MgCl2+ 1 211^0,  could  be  used  for  the  production  of  iso- 
morphous compounds  of  the  formulse  (NH^)2SO^,MgSO^,MgCl2  +  6H2O, 
KjSO^.MgSO^.MgBr,  +  6H2O,  and  CaBr2,2MgBr2  +  I2H2O.  Such  com- 
pounds appear,  however,  to  have  no  existence.  N.  L. 

Double  Haloid  Salts  of  Lead  and  Ammonium.  By  H. 
FoNZES-DiACON  [Bull.  Soc.  Chim.,  1897,  [iii],  17,  346—350).— 
According  to  Remsen,  the  number  of  molecules  of  an  alkali  haloid 
which  combines  with  a  molecule  of  a  metallic  haloid  is  never  greater, 
and  is  usually  less,  than  the  number  of  halogen  atoms  contained  in 
the  latter.  It  is  admitted,  however,  that  the  compounds  containing 
ammonium  haloids  often  form  exceptions  to  this  rule,  and,  not  being 
satisfied  with  the  explanations  of  this  fact  usually  offered,  the  author 
has  made  a  complete  study  of  all  the  compounds  to  be  obtained  by 


INORGANIC   CHEMISTEY.  513 

the  action  of  solutions  of  ammonium  haloids  on  lead  haloids.  The 
latter  are  dissolved  by  hot  solutions  of  the  ammonium  salts,  and,  on 
cooling,  the  solutions  deposit  the  double  salts,  the  composition  of 
which  depends  on  the  experimental  conditions.  Since  these  com- 
pounds undergo  dissociation  in  aqueous  solution,  the  crystals  must 
be  washed  with  a  dilute  solution  of  the  ammonium  haloid  used  in 
their  preparation.  The  analysis  of  these  salts  is  carried  out  as 
follows  :  the  lead  is  converted  into  lead  sulphate,  ammonium  sulphate 
being  expelled  by  heating  to  redness ;  the  ammonia  is  distilled  and 
titrated  ;  the  halogens  are  calculated  from  the  weight  of  mixed  silver 
salts  into  which  they  are  converted,  combined  with  a  volumetric 
determination  of  the  amount  of  silver  required  to  combine  with  them. 
The  following  new  compounds  are  described. 

Salts  of  the  type  MX, A.— Pb(Cll2)NH4  +  2H2O  ;  Pb(Brl2)NH.  + 
2H2O. 

Salts  of  tJie  type  MX, A^.— Pb(Ol2Br2)(NH4)2  +  4H2O  ;  PbBr4(NH4)2. 

Salts  of  the  type  M.^^^K.—?h^{G\^r)^-&^;  Pb2(Br,Cl)NH, ; 
PbaBr^NH, ;  Pb2(Brl4)NH4. 

Salt  of  the  type  m^^^^k.^.—VW^{]^'K^^  +  %'B.f>. 

No  double  fluoride  could  be  prepared;  the  action  of  ammonium 
bromide  on  lead  fluoride  gave  rise  to  the  compound  PbFBr,  analogous 
to  the  compound  PbFCl  previously  obtained  by  Berz^lius. 

All  these  substances  are  well-defined  crystalline  compounds  which 
are  decomposed  by  water,  but  are  dissolved  by  caustic  potash  and  by 
strong  acids.  In  every  case,  Remsen's  law  holds  good,  and  no 
evidence  could  be  found  for  the  existence  of  the  complex  salts, 
probably  mixtures,  described  by  Woelckel,  Poggiale,  and  Andre,  and 
which  have  been  cited  as  exceptions  to  the  law.  N.  L, 

Double  Thiosulpates  of  Copper  and  Potassium.  By  Wilhelm 
MuTHMANN  and  L.  Stutzel  {Ber.,  1898,  31,  1732 — 1735). — Potassium 
cup'ithiosulphate,  Cu(S'S03K)2,  is  obtained  by  mixing  solutions  of 
potassium  thiosulphate  and  copper  sulphate,  the  blue  colour  of  the 
latter  salt  being  changed  to  pale  yellow ;  it  forms  slender,  colourless 
needles,  and  if  allowed  to  remain  in  contact  with  the  mother  liquor 
for  several  days,  becomes  brown  from  the  separation  of  cupric  sulphide. 
The  salt  is  probably  identical  with  the  compound  described  by  Cohen 
(Trans.,  1897,  51,  38),  who  gave  to  it  the  formula  Cu2S203,2K2S203 ; 
apart  from  analysis,  however,  its  behaviour  accords  more  closely  with 
that  of  a  cupric  compound.  Caustic  soda  produces  a  very  faiut  tur- 
bidity in  the  aqueous  solution,  whilst  the  solid  substance,  on  digestion 
with  the  agent,  yields  black  copper  oxide  ;  potassium  ferrocyanide 
gives  the  characteristic  reddish-brown  cupric  ferrocyanide,  and  hydro- 
gen sulphide  produces  colloidal  cupric  sulphide,  which  is  precipitated 
by  acids  and  neutral  salts.  From  the  behaviour  of  the  salt  towards 
caustic  soda  and  ammonia,  which  does  not  develop  colour,  the  authors 
regard  it  as  having  the  above  constitution,  rather  than  that  of  a 
double  salt. 

Potassium  cuprothiosulphate  crystallises  in  beautiful,  yellow  prisms, 
having  the  composition  Cu2S203,2K2S203  +  2H2O  ;  recrystallisation 
from  water  yields  a  tetrahydrate  differing  in  crystalline  form  from  the 
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dihjdrate.  The  cuprous  salt  described  by  Cohen  {loc.  cit.)  is  probably 
a  mixture  of  these  hydrates.  The  solution  is  intensely  yellow,  and 
gives  the  reactions  of  a  cuprous  salt.  M.  0.  F. 

Cuprosammoninin  Bromides  and  Cuprammonium  Thio- 
cyanates.  By  Theodore  W.  Richards  and  Benjamin  S.  Merigold 
(^eit.  anorg.  Cfiem.,  1898.  17,  2i5— 252).— Cuprosamnionium  bromide, 
Cu2Brj(NH3)2,  is  obtained  by  dissolving  cuprous  bromide  (10  grams) 
in  the  least  possible  quantity  of  ammonia,  and  adding  acetic  acid 
(25  c.c),  the  crystalline  product  being  washed  with  alcohol  and  ether, 
and  dried  over  sulphuric  acid  under  diminished  pressure ;  all  the 
operations  must  be  carried  out  in  an  atmosphere  of  hydrogen.  It 
crystallises  in  long,  flat,  colourless  prisms,  is  quite  stable  when  dry, 
but  quickly  oxidises  when  exposed  to  the  air  in  contact  with  water, 
and  is  easily  soluble  in  ammonia  and  nitric  acid. 

Ctij/rosamtnonio-thioej/cmate,  Cuj(NH,)j(SCN)2,  obtained  by  adding 
ammonium  thiocyanate  to  a  solution  of  cuprous  hydroxide  in  ammo- 
nia, is  a  white,  crystalline  powder  which  quickly  loses  ammonia  on 
exposure  to  the  air. 

Tetrammonio-cuprosammonium  bromide,  C^x^T^i^'H.^^i^),  is  obtained 
by  saturating  finely  powdered  cuprous  bromide,  cooled  with  ice,  with 
dry  ammonia  ;  it  is  a  black  powder,  decomposed  by  water,  and  soluble 
in  ammonia  and  nitric  acid.  It  is  extremely  unstable,  and  easily 
gives  off  its  ammonia. 

Trtammonio-cuprotammonium  thiocyanate,  Cu.^(Nng)j,(SCN)o,  ob- 
tained by  saturating  powdered  cuprous  thiocyanate  with  dry  ammonia, 
is  a  black  powder  which  is  very  unstable,  and  quickly  gives  off 
ammonia  on  exposure  to  the  air. 

Diainhmonio-cuprammonium  thiocyanate,  Cu(SCN)2(NHg)^,  is  obtained 
by  adding  ammonium  thiocyanate  to  a  solution  of  cuprammonium 
bromide,  and  then  adding  sufficient  ammonia  to  dissolve  the  precipi- 
tate which  is  produced ;  the  new  compound  soon  separates  from  this 
solution  in  lustrous,  deep  blue  crystals.  It  gives  o£f  ammonia  on 
exposure  to  the  air,  is  decomposed  by  water  and  dilute  acids,  and  is 
soluble  in  hot  concentrated  hydrochloric  acid,  in  cold  concentrated 
nitric  acid,  and  in  ammonia.  E.  C.  R. 

Colloidal  Silver.  II.  By  Alfred  Lottermoseb  and  Ernst  von 
Meyer  {J.pr.  C/iem.,  1898,[ii],  67,540—543.  Compare  this  vol.,  ii,116). 
— In  order  to  study  the  influence  of  time  on  the  change  of  colloidal  to 
molecular  silver,  a  certain  amount  of  acid  was  added  in  one  portion 
to  a  solution  of  colloidal  silver,  and  the  time  necessary  for  the  com- 
plete change  observed ;  the  end  of  the  reaction  is  easily  determined 
by  placing  a  drop  of  the  solution  on  a  glass  plate,  and  looking  through 
this  on  to  white  paper  ;  as  soon  as  the  separation  of  fine  silver  par- 
ticles could  be  clearly  seen,  the  time  was  noted. 

The  results  of  experiments  which  are  tabulated  show  that  the  less 
the  amount  of  acid  used,  the  longer  the  time  necessary  for  the  re- 
action ;  and  the  amount  of  acid  which  will  produce  the  change  in  a 
certain  time  stands  in  inverse  proportion  to  the  concentration  of  the 
solution. 

In  continuation  of  their  work  on  the  precipitation  of  colloidal  silver 
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by  salts  of  the  heavy  metals,  the  authors  show  that  in  the  case  of 
reducible  metallic  chlorides,  silver  chloride  and  the  lower  chloride  of 
the  metal  are  formed ;  a  part  of  the  silver  is,  however,  always  pre- 
cipitated in  the  insoluble  form.  If  both  solutions  (colloidal  silver 
and  metallic  chloride)  are  very  dilute,  it  often  happens  that  neither 
silver  chloride  nor  the  lower  chloride  of  the  metal  are  precipitated 
but  remain  in  solution  in  the  colloidal  form ;  particularly  is  this  the 
case  with  mercuric  chloride. 

Colloidal  silver  iodide  appears  to  be  of  therapeutic  interest,  but, 
like  colloidal  silver  chloride  and  bromide,  has  no  use  in  photography. 

A.  W.  C. 

Ammonio-Silver  Bromides.  By  R.  Jarry  {Compt.  rend.,  1898, 
126,  1138—1142). — Dry  silver  bromide  is  converted  by  liquefied 
ammonia  into  a  white  powder,  which  at  4°  loses  a  large  quantity  of 
ammonia,  and  at  about  +  35°  loses  a  second  quantity  of  the  gas,  a 
residue  of  yellow  silver  bromide  being  left.  The  compound  stable 
below  4°  has  the  composition  AgBrjSNHg,  whilst  that  stable  up  to 
35°  has  the  composition  2AgBr,3NH3,  the  two  being  analogous  respec- 
tively to  the  ammonio-silver  chlorides  (Abstr.,  1897,  ii,  259).  Their 
dissociation  pressures  are  as  follows. 


t° 

AgBr,3NH3. 

-23°      -18°      -8°    0°        3-5°      8-0°      14° 

20° 

23° 

p 

14        19-5       36     60-5     74-5      92        131 

182 

214  mm. 

t° 

2AgBr,3NH3. 

0°      4°      10-4°     11-2°     14°     16-6°     28-6° 

43-8° 

53° 

p 

8-8    10-7    16-6      17-4     20-6     24-9     51-3 

122-5 

198-6  mm, 

The  absorption  of  gaseous  ammonia  by  silver  bromide,  even  at  —  20°, 
is  very  slow,  and  this  probably  explains  Rammelsberg's  statement 
that  no  absorption  takes  place.  Liquefied  ammonia  dissolves  a  small 
quantity  of  the  compound  AgBr,3NH3,  and  deposits  it  in  trans- 
parent, birefractive  needles  when  allowed  to  evaporate.  The  com- 
pound 2AgBr,3NH3  is  likewise  obtained  in  small  needles  by  allowing 
a  solution  of  silver  bromide  in  ordinary  ammonia  to  evaporate  over 
potash  or  lime  in  an  atmosphere  of  ammonia.  Highly  concentrated 
ammonia  solution,  in  contact  with  silver  bromide,  seems  to  convert  it 
into  the  compound  AgBr,3NH3,  which,  however,  is  decomposed  on 
dilution,  whilst  the  second  compound  is  decomposed  on  further  dilution. 

The  solubility  of  silver  bromide  at  0°,  in  10  c.c.  of  ammonia  solution 
of  various  strengths,  is  as  follows. 


NH3. 

Gr. 

0-307 

AgBr. 

Mgr. 
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NH3. 
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AgBr. 
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293-0 

0-669 

17-2 

1-809 

72-2 

3-389 

198-7 

3-926 

289-2 

0-829      21-2       1-953       74-1       3-652       266-9       3-995       285*0 

The  curve  representing  these  results  shows  two  breaks  corresponding 
with  solutions  saturated  under  the  dissociation  pressures  of  the  two 
oom|)ounds  AgBr,3NH3   ^^^   2AgBr,3ISrH2   respectively,    the   three 
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sections  of  the  curve,  therefore,  representing,  first,  the  solubility  of 
silver  bromide ;  secondly,  the  solubility  of  the  compound  2AgBr,3NH3, 
and  lastly,  the  solubility  of  the  compound  AgBr,3NH3.  The  two  com- 
pounds form  and  dissociate  in  ammonia  solution,  just  as  they  do  in  a 
vacuum.  C.  H.  B. 

Silver  Peroxynitrate  and  Silver  Peroxide.  By  Eduard 
Mulder  {Rec.  Trav.  Chim.,  1898,  17,  129—176.  Compare  Abstr., 
1896,  ii,  561  ;  1897,  ii,  260  and  551).— When  the  compound  Ag^NOji 
is  deprived  of  an  atom  of  oxygen  and  the  product  extracted  with 
water,  silver  nitrate  passes  into  solution,  and  silver  peroxide,  AgjOj, 
is  left.  The  silver  nitrate  can  be  extracted  in  a  short  time,  and 
it  is  suggested  that  the  compound  Ag^NOjj  has  the  composition 
SAgjOj, AgNOj.  When  the  peroxynitrate  is  boiled  with  water,  oxygen 
is  liberated,  silver  nitrate  goes  into  solution,  and  a  residue  of  silver 
peroxide  is  obtained.  This  is  the  most  convenient  method  for  the 
preparation  of  the  peroxide  on  a  fairly  large  scale. 

The  peroxide  dissolves  in  either  concentrated  nitric  or  sulphuric 
acid,  yielding  brown  solutions  ;  decomposition  is  facilitated  by  the  pre- 
sence of  water.  Acetic  acid  itself  does  not  dissolve  the  peroxide,  but 
in  presence  of  water,  silver  acetate,  water,  and  oxygen  are  obtained. 
The  author  gives  a  list  of  silver  peroxides  which  have  been  described 
by  different  authorities. 

A  method  for  estimating  the  oxygen  excess  in  the  peroxynitrate  i.s 
described ;  it  is  based  on  the  decomposition  of  the  compound  with 
water.  The  peroxynitrate  undergoes  slow,  spontaneous  decomposition 
when  kept  for  any  length  of  time,  even  over  sulphuric  acid,  the 
decomposition  is  so  slow,  however,  that  it  would  require  about  13 
years  for  the  two  atoms  of  oxygen  (oxygen  excess)  to  be  eliminated. 

J.  J.  S. 

Amalgams.  By  Wilhelm  Kerp  (Zeit.  anorg.  Cliem.,  1898,  17, 
284 — 309). — Sodium  amalgam  containing  2'5 — 3  per  cent,  of  sodium 
was  prepared  by  melting  sodium  with  mercury.  When  this  solid 
amalgam  is  dissolved  in  warm  mercury  and  the  solution  allowed  to  cool, 
a  crystalline  amalgam  separates  when  the  solution  contains  0*7  percent, 
or  more  of  sodium  ;  the  author  has  determined  the  composition  of  the 
crystals  and  the  mother  liquor  obtained  by  dissolving  known  weights  of 
the  solid  amalgam  in  mercury  at  known  temperatures.  The  mixture  of 
amalgam  and  mercury  is  placed  in  a  sealed  tube  and  shaken  in  a 
thermostat,  and  when  the  solution  is  complete,  the  crystals  are  sepa- 
rated by  filtration  with  the  aid  of  an  air  pump  through  a  leather  dish 
arranged  in  a  Gooch's  crucible.  The  sodium  in  the  amalgam  is  esti- 
mated by  treating  a  weighed  portion  with  an  excess  of  N/2  hydro- 
chloric acid  and  determining  the  excess  of  acid  with  barium  hydroxide 
solution,  using  "  ethyl-orange  "  as  indicator. 

At  temperatures  from  0°  to  100°,  the  crystalline  amalgam  has  the 
composition  NaHgj,  and  all  the  mother  liquors  separated  at  25°  and 
above  deposited  the  same  compound  on  cooling  ;  the  percentage  of 
sodium  in  the  mother  liquors  varies  from  0544  at  0°  to  110  at  99'8°. 
The  solubility  of  sodium  in  mercury  is,  therefore,  very  small,  and  is 
comparable  with  that  of  potassium,  barium,  and  strontium  ;  thus  100 
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parts  of  amalgam  at  0°  contain  0*25  parts  K,  0-544Na,  0*17  Ba,  and 
at  the  ordinary  temperature  0-45K,  0-643N'a,  0-33Ba,  and  0-90— 1 '00 
parts  Sr.  It  is  remarkable  that  sodium  is  moi'e  soluble  than  potas- 
sium, and  strontium  than  barium.  Sodium  amalgam'  has  no  definite 
melting  point,  it  begins  to  soften  at  105°,  is  converted  into  a  fluid 
magma  at  119°,  and  is  completely  molten  at  138 — 139° ;  on  allowing 
the  mass  to  cool,  crystals  begin  to  form  at  137°,  at  128°  it  is  full  of 
beautiful  needles,  and  is  completely  solid  at  103°.  This  behaviour  in- 
dicates the  formation  of  a  more  concentrated  amalgam  above  100°, 
and  shows  that  the  solubility  of  sodium  increases  rapidly  above  100°, 
since  the  amalgam  which  melts  at  138°  must  contain  at  least  2*25  per 
cent,  of  sodium. 

Potassium  amalgam  was  obtained  by  the  electrolysis  of  a  solution 
of  potassium  chloride,  using  a  mercury  cathode.  The  apparatus,  which 
is  fully  described  in  the  paper,  is  so  arranged  that  the  mercury  can  be 
passed  through  the  potassium  chloride  several  times,  and  the  mixture 
of  solid  and  liquid  amalgam  is  collected  in  an  atmosphere  of  hydrogen. 
The  crystals  are  separated  from  the  mother  liquor  by  filtration  in  the 
same  way  as  described  above  for  sodium  amalgam.  The  larger  crystals 
must  be  completely  broken  up,  as  they  are  very  porous  and  absorb 
large  quantities  of  the  mother  liquor.  The  amalgam  crystallises  in 
large,  silvery  cubes  truncated  by  octahedral  and  dodecahedral  faces,  and 
has  the  composition  KHgjg. 

Barium  amalgam,  which  can  be  very  easily  obtained  in  a  similar 
manner  to  potassium  amalgam,  by  the  electrolysis  of  a  saturated 
solution  of  barium  chloride,  crystallises  in  small,  hard,  lustrous  cubes, 
and  has  the  composition  BaHg^g  when  prepared  between  21°  and  81°. 
The  mother  liquor  contains,  at  0°,  0*160  to  0*178  per  cent,  of  barium, 
and  at  81°,  0*969  per  cent.  The  amalgam  is  very  easily  oxidised  on 
exposure  to  the  air,  and  cannot,  therefore,  be  fused  in  the  air ;  it  is, 
however,  very  slowly  attacked  by  water,  and  oxidised  samples  can  be 
purified  by  washing  with  water. 

Strontium  amalgam,  obtained  by  the  electrolysis  of  a  saturated  solu- 
tion of  strontium  chloride,  is  somewhat  difiicult  to  prepare  on  account 
of  the  ease  with  which  it  is  attacked  by  water  ;  during  the  electrolysis 
large  quantities  of  hydrogen  are  evolved,  and  the  solution  of  stron- 
tium chloride  quickly  becomes  saturated  with  strontium  chlorate.  The 
amalgam  separates  in  very  slender  crystals,  and  is  quickly  oxidised 
on  exposure  to  the  air.  When  crystallised  at  the  ordinary  tempera- 
ture, it  has  the  composition  SrHg^^  when  crystallised  at  64 — 81°, 
the  composition  SrHgg. 

Sodium  amalgam  containing  0*685  per  cent,  sodium  is  very  slowly 
decomposed  by  water  or  N/10  solutions  of  sodium  chloride,  carbonate, 
or  pure  hydroxide  ;  with  the  ordinary  pure  sodium  hydroxide  of  com- 
merce, however,  the  decomposition  is  very  rapid,  being  for  N/4 
solutions  40  times  as  great  as  with  water,  and  for  N/10  solutions  5 
times  as  great.  This  increase  in  the  rapidity  of  the  decomposition  is 
due  to  traces  of  silica,  iron,  zinc,  and  aluminium,  and  when  a  small 
quantity  of  the  hydroxide  of  a  metal  which  is  soluble  in  sodium 
hydroxide  is  added  to  a  solution  of  pure  sodium  hydroxide,  the  rate 
of  decomposition  of  the  amalgam  is  greatly  increased.  E.  C.  R. 
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New  Method  of  Fractionating  Metals  of  the  Yttrium  Group. 
By  G.  Urbain  (Compt.  rend.,  1898,  126,  835— 838).— The  ethyl  sul- 
phates of  the  metals  of  the  yttrium  group,  which  are  easily  prepared  by 
the  interaction  of  barium  ethyl  sulphate  and  the  sulphate  of  the  par- 
ticular metal,  crystallise  very  readily.  These  facts  can  bo  utilised  for 
the  separation,  by  fractional  crystallisation,  of  the  various  metals, 
which  crystallise  in  the  following  order :  yttrium,  terbium,  holmium, 
and  dysprosium,  erbium,  ytterbium.  C.  H.  B. 

Separation  of  the  Cerite  Metals :  Solubility  of  their  Sul- 
phates in  Water.  By  Wilhelm  Muthmamn  and  H.  Rolio  {Ber., 
1898,  31,  1718—1731.  Compare  this  vol,  ii,  376).— The  authors 
describe  a  series  of  experiments  undertaken  with  the  object  of  devis- 
ing a  method  of  separating  the  cerite  metals.  They'have  obtained 
the  enneahydrate  of  lanthanum  sulphate,  the  octo-  and  penta-hydrates 
of  praseodymium  sulphates,  and  the  octohydrate  of  neodymium  sul- 
phate ;  the  solubilities  of  these  salts  in  water  have  been  determined, 
and  the  appropriate  curves  are  given  in  the  original  paper. 

M.O.  F. 

Neodymium.  By  O.  Boudouard  {Compt.  rend.,  1898,  126> 
900 — 901). — Neodymium  can  be  isolated  by  allowing  a  solution  of  the 
pure  sulphates  of  the  yttrium  metals  to  remain  in  contact  with  excess 
of  potassium  sulphate  for  at  least  24  hours,  decomposing  the  insoluble 
double  sulphate  with  sodium  hydroxide,  dissolving  the  oxide  thus 
obtained  in  nitric  acid,  and  precipitating  with  oxalic  acid.  The  metal 
thus  isolated  has  the  atomic  weight  143,  which  agrees  closely  with  the 
value  142*7  obtained  in  previous  experiments.  The  oxide  is  greenish, 
the  oxalate  and  anhydrous  sulphate  are  slightly  rose-coloured  ;  the 
crystallised  sulphate,  which  is  rose-coloured,  is  less  soluble  than  the 
anhydrous  sulphate,  and  is  more  soluble  in  cold  water  than  in  hot. 

The  absorption  spectrum  of  the  sulphate  of  this  metal  is  as  follows  : 
591 '5  to  584,  shadow;  584 — 572,  intense  band;  523 — 519,  intense  band  ; 
512 — 508,  feeble  band  ;  480  and  470,  faint  bands,  probably  due  to 
traces  of  praseodymium. 

It  is  noteworthy  that  neodymium  forms  a  double  sulphate  with 
potassium  more  soluble  than  the  praseodymium  compound. 

C.  H.  B. 

Spectrum  and  Elementary  Nature  of  Neodymium.  By 
EuofeNE  Demar^ay  (Compt.  rend.,  1898, 128, 1039— 1041).— Didymium 
oxide,  carefully  purified  from  lanthanum  and  cerium,  and  fractionated 
by  Auer  von  Welsbach's  method  of  ammoniacal  nitrates,  yielded  neo- 
dymium free  from  samarium  and  praseodymium.  Repeated  fractionation 
by  the  method  indicated,  and  also  by  other  methods,  failed  to  produce 
any  alteration  in  the  spectrum,  and  it  follows  that  neodymium  is  fni 
elementary  body  and  not  a  mixture  of  two  or  more  substances  as  has 
been  asserted. 

Neodymium  oxide  prepared  from  the  oxalate  has,  contrary  to  tho 
statements  of  other  observers,  a  pale  bright  blue  colour,  which  is  dis- 
tinctly altered  by  very  small  quantities  of  praseodymium,  samarium, 
or  terbii^m.     The  colour  of  its  salts  varies,  according  to  the  concen- 
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tration  of  the  solution,  from  lilac  blue  to  reddish-violet,  but  in  presence 
of  small  quantities  of  samarium  or  praseodymium  compounds  the 
colour  is  a  yellowish-  or  brownish-red. 

An  acid  solution  of  the  chloride  shows  the  following  bands  :  7324, 
6910,  6804  (strong),  6731  (feeble),  6373,  6292  (double  and  very  feeble), 
6234,  5783  (about  the  middle  of  the  very  strong  band),  5220  (about 
the  middle  of  the  strong  band),  5320  (fairly  strong),  5109  (very 
strong  in  the  middle),  4768  (strong),  4691  (strong),  4624  (nebulous 
and  diffuse,  but  fairly  strong),  4351  (feeble),  4294  (very  feeble),  4281 
(strong),  4200  (very  feeble). 

The  bands  below  5109  are  rendered  very  faint  and  indistinct  by  the 
presence  of  a  certain  quantity  of  samarium,  and  this  may  explain  why 
they  have  not  been  observed  by  other  investigators.  Some  of  the 
bands  are  greatly  affected  by  variations  in  the  nature  of  the  acid  ;  the 
small  group  about  6300,  for  example,  is  very  difficult  to  recognise  in 
presence  of  nitric  acid.  C.  H.  B. 

Praseodymium.  By  Cakl  von  Schele  {Zeit.  anorg.  Chem.,  1898, 
17,  310 — 326). — The  praseodymium  compounds  are  obtained  as  follows. 
Monazite  sand  is  decomposed  by  sulphuric  acid,  the  aqueous  solution 
precipitated  with  oxalic  acid,  and  the  washed  precipitate  dried  at  100° 
and  dissolved  in  concentrated  nitric  acid.  The  cerium  and  thorium 
salts  are  separated  by  repeatedly  evaporating  the  solution,  and  the 
solution  containing  the  other  oxides  is  mixed  with  ammonium  nitrate 
and  subjected  to  fractional  crystallisation  according  to  Welsbach's 
method.  The  praseodymium  salts  collect  in  the  fractions  between  the 
lanthanum  and  didymium  fractions.  The  fractions  richest  in  praseo- 
dymium are  then  mixed  with  sodium  nitrate  and  fractionally  crys- 
tallised ;  of  these,  the  fractions  which  contain  neodymium  are  con- 
verted into  the  double  salt  with  ammonium  nitrate  mixed  with  cerium 
ammonium  nitrate,  and  fractionally  crystallised,  when  the  praseo- 
dymium accompanies  the  cerium  salt  and  the  neodymium  remains  in  the 
mother  liquors.  The  product  thus  obtained  is  free  from  neodymium, 
and  contains  only  a  trace  of  lanthanum.  It  is  boiled  with  ammonium 
nitrate,  which  dissolves  any  sesquioxides,  and  the  peroxide  is  finally 
converted  into  the  oxalate  and  fractionally  crystallised  from  nitric 
acid.  The  author,  on  subjecting  the  product  to  fractional  crystallisa- 
tion from  ammonium  nitrate  and  examining  the  different  fractions 
spectroscopically,  was  unable  to  detect  the  presence  of  any  other 
element  in  the  praseodymium  except  a  trace  of  lanthanum. 

Praseodymium  yields  two  oxides,  namely,  PrgOg  which  is  green,  and 
PrOg,  which  is  black  ;  only  the  first  of  these  is  capable  of  forming  salts. 
The  atomic  weight  was  determined  as  follows  :  the  oxalate  was  con- 
verted into  the  peroxide  by  heating  at  a  red  heat,  the  peroxide  re- 
duced to  oxide  by  heating  in  a  platinum  boat  in  a  current  of  hydrogen 
at  a  white  heat,  and  then  the  weight  of  the  sulphate  obtained  from  a 
known  weight  of  oxide  was  determined.  The  mean  of  five  determina- 
tions gave  140-40  (0  =  16,  S  =  32). 

Praseodymium  peroxide,  PrOg  is  a  black,  lustrous  powder  obtained 
by  heating  praseodymium  salts  in  the  air  or  in  a  current  of  oxygen. 
When  strongly  heated,  it  gives  off  oxygen,  and  is  converted  into  the 
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green  oxide ;  it  yields  chlorine  when  treated  with  hydrochloric  acid, 
and  oxygen  when  treated  with  other  acids.  When  treated  with 
ferrous  ammonium  sulphate,  or  with  an  acid  solution  of  stannous 
chloride,  part  of  the  oxygen  escapes  without  oxidising  the  ferrous  or 
stannous  salt.  The  analysis  of  the  oxide  can,  however,  be  e£Fected  by 
heating  it  at  a  high  temperature  in  a  current  of  hydrogen. 

rraseodt/mium  oxide,  PrjOj,  obtained  by  reducing  the  peroxide,  is 
very  similar  to  lanthanum  oxide.  It  absorbs  carbonic  acid  from  the 
atmosphere,  and  is  converted  into  the  peroxide  when  heated  in  the  air 
or  when  fused  with  potassium  chlorate.     The  sp.  gr.  =  6-881. 

E.  C.  R. 

Synthesis  of  Crystalline  Aliimina  bj  the  Action  of  Chlorine 
on  an  Alkali  Aluminate.  By  H.  Loyer  {Bull.  Soc.  Chim.,  1897, 
[iii],  17,  345 — 346). — When  a  slow  current  of  chlorine  is  passed 
through  a  heated  porcelain  tube  containing  potassium  or  sodium 
aluminate  mixed  with  1  per  cent,  of  potassium  chromate,  oxygen  is 
evolved,  and  a  rose-coloured,  crystalline  mass  is  formed.  This  con- 
sists, for  the  most  part,  of  well-defined  hexagonal  crystals,  like  those 
of  the  ruby,  which  are  insoluble  in  hydrochloric  and  nitric  acids,  and 
sink  in  methylenic  iodide.  N.  L. 

Water  of  Crystallisation  of  Manganous  Sulphate.  By  W. 
ScuiEBER  {Afoiiatsh.,  IHDS,  19,  280 — 297). — Manganous  sulphate 
separates  from  an  aqueous  solution  below  0*^  as  the  heptahydrate, 
between  15°  and  20°  as  the  pentahydrate,  between  25°  and  31°  as  the 
rhombic  tetrahydrate,  and  between  35°  and  40°  as  a  mixture  of  the 
rhombic  and  monoclinic  tetrahydrates  ;  all  these  hydrates,  on  warming 
to  55°  or  on  standing  for  some  days  over  sulphuric  acid,  become  con- 
verted into  the  monhydrate. 

The  hexa-,  tri-,  and  di-hydrates  do  not  exist.  G.  T.  M. 

Tetrahydrated  Oxide  of  Iron.  By  WALXHfeBE  Spring  {Rec.  Trav. 
Chim.,  1898,  17,  222 — 223). — If  the  voluminous  precipitate  obtained 
by  the  addition  of  ammonia  to  a  dilute  solution  of  ferric  chloride  or 
sulphate  is  dried  spontaneously  at  the  ordinary  temperature,  a  vitreous 
substance  is  obtained,  which  is  black  in  mass  but  red  by  transmitted 
light.  It  has  the  composition  Fe203,4H20.  Placed  in  a  desiccator,  it 
loses  water  ;  its  sp.gr.  =2436  at  15°,  and  it  is  not  decomposed  by 
pressure.  J.  J.  S. 

A  New  Chromium  Silicide.  By  Ch.  Zettel  (Compt.  rend.,  1898, 
126,  833— 835).— When  a  mixture  of  140  parts  of  copper  and  140 
parts  of  aluminium  is  melted  in  a  fire-clay  crucible  and  200  parts  of 
chromic  oxide,  previously  strongly  heated,  is  added  gradually,  and 
after  strongly  heating  for  some  time,  a  small  quantity  of  aluminium 
filings,  there  is  a  very  energetic  action.  The  metallic  ingot 
obtained  on  cooling  contains  crystals  of  a  chromium  silicide,  SiCrg, 
which  is  separated  from  the  metal  by  the  action  of  aqua  regia.  It  is 
not  attacked  by  any  acids  with  the  exception  of  hydrofluoric  acid,  but 
chlorine  and  bromine  decompose  it  at  a  red  heat.  Sulphur  lias  no 
action  at  dull  redness,  and  fused  potassium  chlorate  attacks  the 
silicide  with  diflaculty  even  at  a  red  heat.     Fused  potassium  hydroxide 
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attacks  it  slowly,  but  a  fused  mixture  of  alkali  nitrates  and  carbonates 
decomposes  it  rapidly.  The  crystals  scratch  glass  but  not  quartz  ; 
sp.  gr.  =6-52  at  18°.  0.  H   B. 

Tungsten  Iodide.  By  Ed.  Defacqz  (Oompt.  rend.,  1898,  126, 
962 — 974). — When  hydrogen  iodide  acts  on  sublimed  tungsten  hexa- 
chloride  at  about  400°,  tungsten  di-iodide.  Wig,  is  obtained  as  an 
amorphous,  brown  powder  of  sp.  gr.  6 '9  at  18°,  and  insoluble  in  water, 
alcohol,  or  carbon  bisulphide.  It  is  infusible  and  non-volatile  ;  when 
heated  in  air,  it  is  oxidised,  and  when  heated  above  500°  in  hydrogen 
it  is  reduced.  Chlorine  decomposes  it  at  about  250°,  and  bromine  at 
about  350°.  Hydrogen  iodide  reduces  it  at  500 — 600°,  and  it  is  also 
attacked  by  carbonic  anhydride  at  this  temperature.  Sulphur  and 
phosphorus  convert  the  iodide  into  sulphide  and  phosphide  respectively, 
and  boiling  water  gradually  converts  it  into  the  blue  oxide.  Hydro- 
chloric and  hydrofluoric  acids  attack  the  iodide  very  slowly,  but  boil- 
ing nitric  or  sulphuric  acid,  or  aqua  regia,  converts  it  into  tungstic 
anhydride.  Aqueous  potash  or  fused  potassium  hydroxide,  alkali 
carbonates,  or  mixtures  of  alkali  carbonates  and  nitrates  readily 
oxidise  the  iodide.  C.  H.  B. 

Alums  of  Titanium  Sesquioxide.  By  Augusto  Piccini  [Zeit. 
anorg.  Ghim.,  1898,  17,  355 — 362). — Ccesium  titanium  alum, 

Ti2(SO,)3,Cs2S04  +  24HA, 
is  obtained  by  dissolving  precipitated  titanic  acid  in  a  slight  excess 
of  dilute  sulphuric  acid,  adding  the  theoretical  quantity  of  a  cold 
solution  of  caesium  sulphate,  and  then  subjecting  the  mixture  to 
electrolysis,  using  as  a  diaphragm  an  ordinary  porous  cylinder ;  the 
solution  at  the  negative  pole  quickly  becomes  violet  and  deposits 
crystals  of  the  alum.  It  is  purified  in  an  atmosphere  of  carbonic 
anhydride  by  recrystallisation  from  water  acidified  with  sulphuric 
acid,  when  it  forms  pentagonal,  hemihedral,  bright  violet  crystals 
belonging  to  the  cubic  system ;  it  is  very  sparingly  soluble  in  cold 
water,  more  so  in  hot  water,  and  the  solution  quickly  becomes  turbid  on 
exposure  to  the  air,  with  precipitation  of  titanic  acid.  When  heated 
in  the  air,  it  is  oxidised,  giving  off  vapours  of  water  and  sulphuric  acid. 

Rubidium  titaniuin  alum,  Tl\^i^O^^,^h^O^  +  24H2O,  prepared  in 
a  similar  manner  to  the  caesium  salt,  crystallises  in  transparent, 
bright  red  crystals  belonging  to  the  cubic  system ;  it  is  very  similar  to 
the  caesium  salt,  but  is  more  soluble  in  water. 

The  author  was  unable  to  obtain  the  potassium  or  ammonium  alum 
in  a  crystalline  condition.  He  points  out  that  caesium  sulphate  is 
the  best  salt  to  employ  for  determining  whether  a  sesquioxide  is 
capable  of  forming  alums,  and  mentions  that  caesium  manganese 
alum,  Me2(SOJ3,Cs2S04  -h  24H2O,  is  easily  obtained  by  the  method 
described  above.  E.  0.  K. 

Alkali  Thioantimonites.  By  Pouget  {Gompt.  rend.,  1898,  126, 
1144—1145). — Sodium  thioantimonite,  NagSbSg,  is  obtained  on  dis- 
solving antimony  sulphide  in  sodium  sulphide  solution  and  evaporat- 
ing in  an  atmosphere  of  hydrogen.  It  forms  colourless  needles  which 
act  strongly  on  polarised  light,  and  have  the  composition  Na3SbSQ  + 
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OHjO;  they  become  anhydroufl  when  heated  above  150°  in  a  current 
of  hydrogen.  The  compound  oxidisea  very  readily  in  solution  and 
yields  the  thioantimonate  and  a  black  compound,  2Sb.^s,3Na2S. 

Sodium  pyrotbioantimonite  could  not  be  obtained  by  the  same 
method  as  the  potassium  salt,  owing  to  the  difficulty  of  preventing 
oxidation.  If  the  solutions  are  concentrated  by  heat  they  yield  thio- 
antimonite  and  the  insoluble  black  metathioantimonite,  NaSbS2 ;  when 
dilute  solutions  are  evaporated  in  a  vacuum,  they  yield  small  red 
crystals  of  the  compound  Na^b^S; +  21^30,  analogous  to  the  potassium 
salt  described  by  Ditte. 

When  precipitated  antimony  sulphide  is  mixed  with  a  cold  con- 
centrated solution  of  ammonium  sulphide,  it  is  partly  converted  into 
the  normal  thioantimonite,  which  dissolves  and  can  be  precipitated  as 
a  white,  crystalline  powder  by  adding  alcohol,  and  partly  into  crystals 
of  the  insoluble  metathioantimonite,  NH^SbS2.  In  presence  of  air, 
or  when  heated,  these  crystals  are  converted  into  small  red  crystals  of 
the  compound  (NH^)2Sb4S7,  which  is  comparatively  stable,  and  is  the 
only  product  when  the  antimony  sulphide  is  dissolved  in  a  hot  or  a 
somewhat  dilute  solution  of  ammonium  sulphide.  C.  H.  B. 

Aqueous  Solutions  of  Metallic  Gold.  By  Richard  Zsiomondy 
(Annalen,  1898,  301,  29 — 54). — A  red  solution  of  metallic  gold  in 
water  may  be  prepared  by  treating  a  feebly  alkaline,  boiling  solution 
of  gold  chloride  with  a  reducing  agent;  formaldehyde  is  the  most 
suitable,  lees  satisfactory  results  being  obtained  with  acetaldehyde, 
alcohol,  or  hydroxylamine.  The  solution  is  not  always  red  and  clear ; 
it  is  often  dark-purple,  violet,  or  bluish-black,  and  appears  turbid, 
especially  if  the  formaldehyde  is  not  mixed  rapidly  with  the  gold  solu- 
tion. The  presence  of  minute  quantities  of  phosphates  of  the  alkaline 
earths  is  sufficient  to  prevent  the  formation  of  these  red  solutions. 

The  metallic  solutions  prepared  according  to  directions  given  in  the 
paper  are  very  dilute,  100  c.c.  containing  about  0005  gram  of  gold  ; 
when  boiled,  they  undergo  no  change  until  somewhat  less  than  half  the 
original  volume  in  bulk,  when  they  become  violet-black,  and  deposit 
gold  as  a  black  powder.  Dialysis  affords  the  most  satisfactory  means 
of  concentrating  the  solutions,  which  become  of  an  intense  red,  and 
finally  contain  0-12  per  cent,  of  colloidal  gold.  Such  solutions  are 
tasteless.  They  become  blue  when  treated  with  solutions  of  neutral 
salts,  which  slowly  precipitate  finely  divided  gold,  leaving  the  liquid 
colourless  ;  potas-sium  ferrocyanide,  however,  develops  a  green  colora- 
tion, which  subsequently  becomes  yellow,  without  precipitation  of  the 
metal.  Mineral  acids  produce  the  same  effect  as  neutral  salts,  but 
acetic  acid  cnanges  the  red  colour  of  the  solution  to  violet-red,  and 
finally  black,  gold  being  precipitated  slowly ;  alkalis  precipitate  blue 
gold,  whilst  ammonia  is  without  influence.  Excess  of  alcohol  gra- 
dually changes  the  colour  of  gold  solutions  to  dark  violet,  completely 
precipitating  the  metal,  which  retains  the  property  of  dissolving  in 
water  (compare  Schneider,  Abstr.,  1892,  775).  Aqueous  solutions  of 
metallic  gold  behave  like  most  other  dissolved  colloids  when  submitted 
to  the  action  of  a  current  of  electricity ;  the  metal  travels  with  nega- 
tive electricity,   but  fails  to  penetrate  the  membrane.     Mercury  is 
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without  action  on  gold  dissolved  in  water.  Solutions  which  have  not 
been  purified  and  concentrated  by  dialysis  develop,  during  one  or  two 
weeks,  small  cultures  of  mould  ;  these  decolorise  the  solutions  without 
precipitating  the  metal,  which  appears  to  be  absorbed  in  the  mycelium. 

The  absorption  spectra  of  the  gold  solutions  have  been  compared 
with  those  of  gold  glass  and  thin  sheets  of  the  metal.  M.  0.  F. 

Note. — In  the  collection  of  chemical  specimens  at  Guy's  Hospital 
is  a  solution  of  colloidal  gold,  prepared  more  than  30  years  ago.  There 
has  been  no  perceptible  change  in  the  deep  red  colour  during  the  last 
15  years,  although  the  specimen  has  been  constantly  exposed  to 
diffused  daylight. — Editor. 


Mineralogical  Chemistry. 


Roumanite.  By  Constantin  I.  Istrati  {Bull.  Soc.  Sci.  Bucarest, 
1898,  7,  272—273.  Compare  Abstr.,  1897,  ii,  502).— Roumanite  is 
noted  from  two  new  localities  in  Roumania,  namely,  in  the  districts  of 
Prahova  and  Bouzeou.  The  new  material  is  clear  yellow  and  perfectly 
transparent ;  it  has  a  spangled  appearance,  like  avanturine,  due  to 
numerous  minute  fractures.  Sp.  gr.  1*0536  at  25°.  Refractive  index 
for  sodium  light,  1*53774:.  At  325°,  it  blackens  without  fusing. 
Analysis  gave 


c. 

H. 

S. 

Aoh. 

79*98 

10*47 

0*918 

0*130 

79*80 

10*78 

0*876 

0*096 

This  is  purer  than  the  darker  varieties,  and  contains  less  carbon 
and  ash.  L.  J.  S. 

Natural  Gas  in  Bast  Sussex.  By  Charles  Dawson  {Quart. 
Joum.  Geol.  Soc,  1898,  54,  564 — 571.  Compare  following  abstract). 
— From  a  boring  made  for  water  at  Heathfield  railway  station,  in 
August,  1896,  there  is  a  large  escape  of  gas  under  considerable  pres- 
sure. The  boring  reaches  to  the  Purbeck  series,  and  passes  through 
bands  of  bituminous  shale  and  lignite.  Analysis  of  the  gas  by  S.  A. 
Woodhead  gave 

Higher 
O.  CO,  CH4.  hydrocarbons.  Total. 

18*0  4*0  72*5  5*5  100*0 

L.  J.  S. 

Natural  Gas  at  Heathfield  Station,  Sussex.  By  John  Theo- 
dore Hewitt  {Quart.  Joum.  Geol.  Soc,  1898,  54,  572 — 573). — Analysis 
of  the  gas  from  the  Heathfield  boring  gave  the  following  results,  which 
are  quite  different  from  those  mentioned  in  the  preceding  abstract. 

CH4.  H.  N.  Total. 

91*9  7*2  0-9  100*0 

Oxygen,  carbonic  anhydride,  carbonic  oxide,  olefines,  and  hydro- 
carbon vapours  were  absent  in  the  sample  analysed. 
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Carbonaceous  shale  from  a  depth  of  300  feet  in  the  boring 
contained 

C.  H.  N.  8.  0.  A«h.  Total. 

9-43         1-83         0-68         1-27         [4-97]         8182         10000 

The  ash  of  this  gave  on  analysis 

Alkalis 
8iO«     -^AljO,.      Fe,0,.      CaO.      MgO.      SO,.      P.O,.     and  loss.      Total. 
69-72     24-40     7-03     2-14     096      254     Nil      [3-21]      10000 

L.  J.  S. 

Artificial  Production  of  Periclase  by  a  New  Method.  By 
August  B.  dk  Scullten  {liuil.  Soc./ran.  Min.,  1898,  21,  87—88).  — 
By  heating  potassium  hydroxide  and  magnesium  hydroxide  at  200^, 
brucite  (MgO,!!^)  was  obtained  (Abstr.,  1886,  1183),  whilst  at  a 
red  heat  periclase  (M^O)  is  formed  in  limpid,  regular  octabedra. 
Potassium  hydroxide  (200  grams)  and  magnesia  (8 — 9  grams)  are 
fosed  at  a  red  heat,  the  mixture  allowed  to  cool  slowly,  and  the 
crystals  washed  with  chlorine  water  and  nitric  acid.  Analysis  showed 
the  presence  of  99-92  per  cent.  MgO,  and  traces  of  iron.  Sp.  gr. 
3-566.  L.  J.  S. 

Constitution  and  Formation  of  Bauxite.  By  O.  L.  BouROEfiEL 
{Chetn.  CerUr.,  1898, 1,  406;  from  MwU.  HcienL,  1897,  [iv],  12,  21—22). 
— The  bauxites  of  the  South  of  France  (Dept.  Var)  are  of  various 
colours,  the  red  (I)  and  the  white  (II)  being  well-marked  varieties. 
The  red  is  used  for  the  manufacture  of  aluminium,  and  the  white  for 
the  preparation  of  aluminium  sulphate ;  intermediate  varieties  are 
mixed  with  plastic  clay  for  the  manufacture  of  refractory  bricks. 


AljO,.        Fe,0,. 

SiO^ 

TiO,.      V,  Cr,  kc. 

HjO. 

I  (red)....  62—50     24—28 

1—7 

010—4     traces 

12—13 

II  (white).  74—65    0-25—3 

12—18 

varies           — 

14 

The  bed  of  bauxites  has  a  thickness  of  60  m.,  and  occurs  in  sedi- 
mentary limestones.  To  account  for  the  formation  of  bauxite,  the 
author  assumes  interaction  between  quicklime  and  hot,  concentrated 
solutions  of  aluminium  and  iron  chlorides.  L.  J.  S. 

Composition  of  Spar  from  Knaresborough.  By  B.  Arthur 
BuRKELL  {Proc.  Yaih.  G'eol.  and  Polyt.  6'oc.,  IH'JS,  13,  284—285).— 
Celestite  (SrSO^)  has  long  been  known  at  Knaresborough,  and  stron- 
tium has  been  detected  in  the  waters  (Trans.,  1896,  536) ;  the  rocks 
of  the  neighbourhood  would  therefore  be  expected  to  contain  small 
quantities  of  strontium.  With  a  view  to  testing  this,  the  following 
analysis  was  made  of  brown  crystalline  spar  from  Mother  Shipton's 
Cave, 


SiO^ 

P.Ob. 

SO,. 

COj. 

CaO. 

MgO. 

SrO. 

Md,04. 

FcjOj  Alkalis, 

0  087 

0-005 

2-331 

42-170 

65  038 

0190 

0-1-28 

0-019 

0-006     trace 

This  corresponds  with  CaCOg,  95494 ;  CaSO^,  3-793 ;  SrSO^,  0-227 
per  cent.  L.  J.  S. 

Compact  Muscovite  from  Montrambert  (Loire).  By  Georges 
Friedel  {Bull.  Soc./ran.  Min.,  1898,  21,  135— 137).— The  schists 
met  with  in  the  coal  mine  of  Montrambert  contain,  in  contact  with 
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the  knots  of  quartz,  a  compact,  apparently  amorphous  minei-al,  yel- 
lowish-green in  colour ;  small  fragments  are  colourless  and  trans- 
parent ;  sp.  gr.  2-783.  Microscopical  examination  of  thin  sections 
shows  that  it  consists  of  a  confused,  or  sometimes  plumose,  aggregate 
of  lamellae  and  fibres  having  the  optical  characters  of  muscovite. 
Analysis  gave 


SiOj. 

AI2O3. 

FejOs. 

CaO. 

MgO. 

NajO. 

K2O. 

H.p. 

Total. 

45-77 

37-70 

1-98 

0-95 

0-89 

0-75 

7-66 

4-51 

100-21 

This  agrees  with  the  muscovite  formula  E,0,Al203,2Si02  where 
E-  =  f  Hg  +  ^(K^,  Ca,  &c.).  The  mineral  differs  from  alteration  products 
of  the  pinite  group  in  its  transparency  and  mode  of  occurrence ;  and  it 
is  to  be  regarded  as  a  peculiar  variety  of  sericite.  L.  J.  S. 

Jadeitite  from  Piedmont.  By  L.  Mrazec  {Bull.  Soc.  Sci. 
Bucarest,  1898,  7,  187 — 196). — The  rock  described  is  a  rolled  pebble 
of  a  fine  dark  green  colour  with  white  spots,  and  resembles  jade  in 
appearance,  toughness,  and  fracture.  Sp.  gr.  3-346.  Analysis  of  the 
green  portion  gave 

Loss  on 

SiOj.     TiOo.   AI2O3.  F02O3.  MnO.  CaO.  MgO.    NaaO.    K20'    ignition.    Total. 

56-92     trace     18-74     5-73     trace     4-31     2-64     12-11     trace        0*25       100-70 

56-64    trace     18-33     6-41     trace     4-83     2-46        —      trace  —  — 

This  green  portion  has  the  optical  characters  of  pyroxene,  and  it  is 
therefore  jadeite  ;  the  white  spots  are  felspar,  probably  oligoclase. 
For  this  rock  (jadeite-pyroxenite  of  Berwerth),  the  name  jadeitite  is 
proposed ;  it  has  a  slightly  schistose  structure,  and  is  supposed  to  be 
of  dynamometamorphic  origin  (compare  Abstr.,  1896,  ii,  310 — 311  ; 
1897,  ii,  508).  L.  J.  S. 

Ferruginous  Colouring  Matters  of  Sedimentary  Deposits 
and  the  Probable  Origin  of  Red  Rocks.  By  Walthere  Spring  {Rec. 
Trav.  Chim.,  1898,  17,  202 — 221). — Ferruginous  rocks  can  be  divided 
into  four  groups,  green,  ochre-yellow,  wine-red,  and  black.  The 
author  attempts  to  explain  the  presence  of  two  or  more  of  these  in  the 
same  strata,  for  example,  in  the  Devonian  series.  It  is  shown  that 
the  yellowish-brown  rocks  do  not  owe  their  colour  merely  to  ferric 
hydroxide  as  previously  supposed,  but  to  a  compound  of  ferric  hydr- 
oxide with  a  colourless  oxide  such  as  silica,  magnesia,  lime,  or  alumina, 
and  as  these  compounds  are  much  more  stable  than  ferric  hydroxide, 
they  retain  their  colour  when  dehydrated,  only  turning  brick-red  on  cal- 
cination, and  at  the  same  time  becoming  magnetic  ;  they  also  resist  the 
action  of  saline  waters  better  than  the  simple  hydroxide.  The  green 
rocks  do  not  owe  their  colour  to  a  simple  ferrous  silicate,  but  to  a 
ferroso-ferric  silicate,  they  are  thus  a  special  group  of  the  black  rocks 
coloured  by  magnetite. 

Ferric  hydroxide,  when  in  a  compact  form,  retains  its  water  only 
in  an  atmosphere  the  humidity  of  which  is  equal  to  its  dissociation 
tension  and  at  not  too  high  a  temperature  ;  in  a  light  form,  under 
water,  it  crystallises  and  becomes  dehydrated.  J,  J.  S. 

VOL.  LXXIV.  ii.  39 
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Meteoric  Irons.  By  Emil  W.  Cohen  {Ann.  k.k.  naturhist.  Ilo/mus. 
Wien,  1898,  13,  45 — 58). — SmWdaml,  Livingston  Co.,  Kentucky. 
Analysis  I  correHponds  with  the  mineralogical  composition  :  nickel- 
iron,  99-00  ;  schreibersite  and  rhabdit^,  058  ;  troilite,  027  ;  daubree- 
lite,  015  =  100  00;  sp.  gr.  77115. 

Botetourt,  Virginia.  This  is  an  ataxite  rich  in  nickel  j  analysis  II 
(on  17  nig.).  The  sp.  gr,,  8*  186,  is  higher  than  that  of  any  other 
meteorite.  Specimens  in  the  Gottingen  collection  are  shown  to  be 
artificial. 

Scriba,  Oswego  Co.,  New  York.  The  structure  is  that  of  artificial 
iron,  and  the  composition  (analysis  III)  is  not  against  thin,  .since 
small  quantities  of  cobalt,  up  to  half  a  per  cent.,  have  been  found  in 
artificial  irons. 

HenicUija,  Tarapaca  Desert,  Chili.  The  cavities  contain  metallic 
lead  and  a  black  slag  composed  of  iron,  silica,  and  calcium.  The  defi- 
ciency in  analyses  IV  and  V  represents  oxygen  in  the  slag  and  in 
lead  oxide  and  carbonate.  Although  the  structure  resembles  that  of 
an  ataxite,  the  physical  characters  and  composition  prove  this  iron  to 
be  a  pseudometeorite. 

NauivtitHt  Wetterau,  Grand  Duchy  of  Hesse.  In  structure  and 
composition  this  is  an  artificial  iron ;  besides  70  07  per  cent,  of 
metallic  iron,  it  contains  1810  per  cent,  of  2Fe.^O,,3H30. 

St.  Augustine' 9  Bay,  Madagascar.  This  is  also  shown  to  be  an 
artificial  iron  containing  no  nickel. 

Analyses  I — V  (and  others)  by  0.  SjSstrom. 

Fe.       NL      Co.       P.       8.      Cr.       C.       Pb.     SiO^   Residue.     ToUl. 
I.     82-83     l«-42    0-94    0-09    0-17    0*06      —        _        —  —         100  51 

II.  86-88           18-28         trmce    _____  _  10411 

III.  »9-7»  nil        0-27     009    —        —      0  06       _        _  _  10021 

IV.  81-89  nil        nil    notdet.  —        —        _      9-12      1*26  117  93-44 
V.  77-51  nil        nil       0-02    _        _        _    11-64      205  260  93-82 

It  has  recently  been  stated  that,  while  pyrrhotite  is  a  conductor  of 
electricity,  troilite  is  a  non-conductor.  New  experiments,  however, 
show  that  troilite  taken  from  several  meteoric  irons  is  a  good  con- 
ductor. L.  J.  S. 

Meteoric  Iron  from  Cincinnati,  U.S.A.  By  Emil  W.  Cohen 
{SUz.-Ber.  Akad.  Berlin,  1898,  428— 429).— All  that  is  known  of  the 
history  of  this  iron  is  that  it  was  presented  to  the  Munich  collection 
by  Hosaeus.  The  etched  surface  is  lumpy  and  pitted,  but  varies  in 
character  in  different  portions,  and  is  in  parts  granular ;  it  is  sug- 
gested that  this  structure  may  be  due  to  the  presence  of  fine  lamellae 
of  troilite.  A  little  schreibersite  is  present.  Analysis  by  0.  Sjbstrom 
gave 


Fe. 

Ni. 

Co. 

Cu. 

P. 

s. 

Cr. 

Total. 

Sp.  gr. 

94-47 

5-43 

0-68 

0-01 

0-05 

0-05 

nil 

100-69 

7-6895 

This  corresponds  with  09-54  per  cent,  of  nickel-iron.  The  struc- 
ture resembles,  but  does  not  completely  agree  with,  that  of  the 
Campo  del  Cielo  and  Siratik  irons ;  and  the  three  may  be  grouped 
together  as  ataxites  poor  in  nickel.  L.  J.  S. 
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Chalybeate  Waters  in  Silesia.  By  Ernst  Ludwig  and  V.  Ludwig 
{Chem.  Gentr.,  1898,  1,  1036  ;  from  Wien.  Min.  Wock.,  1898,  11, 
207 — 210). — Analyses  are  given  of  waters  from  the  "  Marien  "  and 
"  Paula  "  springs  at  Johannisbrunn.  L.  J.  S. 

Gases  from  the  Abano  Springs  and  the  Boracic  Soffioni  of 
Tuscany  and  the  Combustible  Gas  from  the  Bolognian  Ap- 
penines.  By  Rafpaele  Nasini,  Francesco  Anderlini,  and  Roberto 
Salvadori  {Gazzetta,l898,  28,i,  81 — 153). — The  authors  have  examined 
and  analysed  the  gas  escaping  with  hot  mineral  water  at  Monte  Irone 
in  Abano,  the  gas  from  the  Casotto  soffione  and  the  Tini  soffione  at  Larde- 
rello  in  Tuscany,  and  the  combustible  gas  from  the  mineral  water  of  the 
Porretta  baths.  The  gas  from  the  first  source  contains  72  per  cent,  of 
nitrogen,  12  of  methane,  15  of  carbonic  anhydride,  and  a  little  hydro- 
gen sulphide  ;  that  from  the  second  and  third  consists  principally  of 
carbonic  anhydride  with  a  little  hydrogen  sulphide,  whilst  the  Porretta 
gas  contains  about  90  per  cent,  of  methane.  The  unabsorbed  residues 
containing  the  nitrogen  were  in  each  case  examined  ;  that  from  the 
Abano  gas  contains  2  per  cent,  of  argon  with  a  little  helium,  whilst 
that  from  Larderello  gas  contains  2  per  cent,  of  argon  and  1  per  cent, 
of  helium,  thus  affording  a  good  source  of  helium,  which  the  authors 
propose  to  utilise.  The  residual  gas  from  the  Bolognian  Appenines 
contains  no  helium  and  2  per  cent,  of  argon. 

The  results  obtained  from  the  spectroscopic  examination,  and  draw- 
ings of  the  apparatus  used,  are  given.  W.  J.  P. 


Physiological   Chemistry. 


Experiments  with  Sheep  on  the  Digestibility  of  several 
kinds  of  Dried  Distillery-residues.  By  Oscar  Kellner,  A. 
KoHLER,  F.  Barnstein,  and  L.  Hartung  {Landw.  Versuchs-Stat.,  1898, 
50,  297 — 316). — The  residues  investigated  were  derived  from  (1) 
maize  and  rye,  with  potatoes  and  some  barley  ;  (2)  mainly  oats  and 
maize  with  some  barley  ;  (3)  maize,  barley,  and  oats  ;  (4)  rye,  maize, 
oats,  and  some  barley ;  (5)  barley  and  maize,  with  rye  and  potatoes. 

Two  sheep  were  fed  with  a  mixture  of  hay  and  each  of  the  above 
residues  in  succession.  It  was  found  that  the  digestibility  of  the 
residues  greatly  varied,  the  difference  being  considerable  even  when 
the  chemical  composition  was  similar.  The  digestibility  cannot  be 
judged  either  from  the  nature  of  the  products  from  which  the  residues 
are  produced,  or  from  the  chemical  composition.  For  the  purpose  of 
valuation,  the  amount  and  digestibility  of  the  proteids  should  be 
ascertained. 

The  great  variation  in  the  digestibility  coefiicients  of  the  proteids 
(49 — 79-5)  depends  chiefly  on  the  temperature  and  time  employed  in 
drying  the  residues.  Residues  such  as  those  which  contain  chaff,  and 
ar«  consequently  readily  dried,  are  more  digestible,  as  regards  proteids, 
than  the  more  doughy  ones.     The  fat  was,  in  every  case,  nearly  all 

39—2 
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(92 — 94  per  cent.)  digested,  and  the  non-nitrogenous  extract  was  in 
8ome  cases  to  a  great  extent  digested.  N.  H.  J.  M. 

Requirement  of  Food  and  Energy  of  Full-grown  Fattened 
Bullocks.  By  Oscar  Kellner  and  A.  KOhler  {Landw.  Versuchs- 
iStat.,  1898,  60,  245 — 296). — The  results  of  previous  experiments 
indicated  that  the  weight  of  fattened  aniuials  can  bo  maintained  with 
rations  corresponding  with  maintenance  feeding,  but  did  not  prove 
that  the  substitution  of  fattening  rations  by  maintenance  food  does 
not  result  in  a  loss  of  flesh  or  fat.  Loss  of  fat  would  be  accompanied 
by  gain  in  water.  The  experiments  now  described  were  made  with 
three  fat  bullocks,  and  lasted  15  or  16  days.  The  fseces  were  exa- 
mined every  12,  the  urine  every  24  hours,  whilst  the  respired  gases 
(carbonic  anhydride  and  methane)  were  determined  4  or  5  times 
during  a  period  of  exactly  24  hours. 

As  regards  the  amounts  of  food  constituents  necessary  to  maintain 
full  grown,  fat  bullocks  in  good  condition,  it  is  concluded  that  0*85 
kilo,  of  crude  proteid,  and  6*64  kilos,  of  non-nitrogenous  food,  per 
1000  kilos,  live  weight,  are  sufficient.  This  includes  13  grams  of  pro- 
teid, and  an  amount  of  non-nitrogenous  substance  corresponding  with 
106  grams  of  fat,  available  for  the  continuous  production  of  hair, 
hoofs,  and  skin,  Sic.  Wolff's  figures  (digestible  crude  proteid,  0*75 
kilo.,  and  non-nitrogenous  substance,  8*25  kilos.)  may,  therefore,  be 
adhered  to  in  practice,  and  it  is  only  necessary  to  give  the  food  in  the 
form  most  readily  consumed  by  the  animals.  The  substance  gained 
during  fattening  is  not  only  not  lost,  but  there  is  a  slight  further  gain 
of  fat.  Any  disturbance  of  the  animals  must  be  avoided,  and  the 
change  of  fattening  to  maintenance  food  must  not  be  too  sudden. 
Finally,  the  animals  must  always  be  kept  in  stalls  with  plenty  of 
litter. 

Deducting  the  heat  values  of  the  fseces,  the  urine,  and  the  methane 
from  that  of  the  food,  the  average  result  for  the  three  bullocks  was 
found  to  be  24979  Cal.,  with  a  temperature  of  157°  in  the  stalls. 
Fattened  animals  would  thus  seem  to  require  a  slightly  greater 
amount  of  energy  supplied  than  lean  animals,  which  may  be  accounted 
for  on  the  supposition  that  a  given  amount  of  mechanical  work  requires 
greater  exertion  on  the  part  of  a  fat  than  of  a  lean  animal  of  equal 
muscular  power.  The  difference  is,  however,  only  slight,  and  need 
not  be  taken  into  account  in  practice. 

When  food,  both  readily  digestible  and  as  palatable  as  possible,  is 
given  to  cattle  ad  lib.,  not  only  is  the  fattening  period  reduced,  but 
less  food  is  required  than  with  smaller  rations.  N.  H.  J.  M. 

Sugar  as  a  Food.  By  Augusts  Chauveau  (Compt.  rend., 
1898,  126,  795 — 802). — The  general  conclusions  arrived  at  in  this 
paper  are  as  follows.  The  quantities  of  sugar,  or  of  fat,  that  it  is 
necessary  to  add  to  a  given  ration  of  meat  in  order  to  obtain  the 
best  diet  for  a  man  iu  work  are  not  isodynamic  quantities.  An 
energy  value  of  0*756  in  sugar  is  generally  as  effective  as  an  energy 
value  of  10  in  the  form  of  tat,  and  under  some  conditions  the  advan- 
tage of  sugar  may  be  still  greater.  In  the  case  of  sugar,  the  ratio  of 
nutritive  value  to  energy  value  is  not  constant,  but  may  increase  con- 
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siderably  when  new  tissues  are  being  formed  or  an  exhausted  organism 
is  being  revivified,  whereas  in  the  case  of  fat  the  ratio  remains  practi- 
cally constant.  The  increase  in  the  relative  nutritive  value  of  the 
sugar  is  due  to  the  fact  that  it  promotes  assimilation  of  proteids  and 
reduces  dissimilation.  It  follows  that  if  it  is  misleading  to  deduce 
the  nutritive  value  of  a  food  simply  from  its  heat  of  combustion,  it  is 
equally  wrong  to  deduce  this  value  exclusively  from  the  facility  with 
which  the  food  is  converted  into  muscular  glycogen.  As  a  matter  of 
fact,  the  nutritive  value  of  a  food  depends,  not  only  on  the  energy  that 
it  is  capable  of  supplying,  but  also  on  the  indirect  influence  that  it  is 
capable  of  exerting  in  the  renewal  and  formation  of  the  anatomical 
elements  of  the  body.  From  whatever  point  of  view  the  matter  is 
regarded,  however,  the  superiority  of  sugar  over  fat  is  very  distinct. 

The  author  has  reason  to  believe  that  these  conclusions  apply  in 
the  case  of  men  at  rest  as  well  as  in  the  case  of  men  at  work. 

C.  H.  B. 

Sulphuric  Acid  in  Bone  Ash.  By  P.  Bielfeld  {Zeit.  physiol. 
Chem.,  1898,  25,  350 — 354). — Morner  attributes  the  sulphuric  acid 
found  in  bone  ash,  not  to  collagen,  but  to  chondroitin-sulphuric  acid. 
The  high  percentage  given  by  some  observers  is  due  to  the  use  of  coal 
gas  in  the  process  of  incineration.  This  last  fact  is  confirmed  in  the 
present  research,  which  is  devoted  to  the  examination  of  the  question 
in  foetal  bones.  The  quantity  of  sulphuric  acid  in  ox  bone  is  0'04,  in 
calf  embryos  0*06  per  cent.  W.  D.  H. 

The  Antecedents  of  Urea.  By  John  T.  Halsey  {Zeit,  physiol. 
Chem.,  1898,  25,  325 — 336). — Hofmeister  {Arch.  exp.  Path.  Pharm., 
37,  426)  showed  that,  by  the  oxidation  of  numerous  organic  substances, 
both  nitrogenous  and  non-nitrogenous,  by  means  of  potassium  perman- 
ganate in  the  presence  of  excess  of  ammonia,  urea  was  formed.  Among 
the  substances  employed  were  derivatives  of  methane,  amido-acids, 
proteids,  hydroxy-acids  of  the  fatty  series,  glycol,  pyrogallol,  acetone, 
and  oxamic  acid.  Ethylic  alcohol,  acids  of  the  acetic  and  oxalic  series 
and  their  amides  (except  formamide),  acetonitrile,  formaldehyde, 
dextrose,  and  a  number  of  other  substances  yield  no  urea  under  these 
conditions. 

In  the  present  research,  it  is  shown  that,  in  the  cases  where  urea  is 
formed,  formamide  and  oxamic  acid  are  intermediate  stages  in  the 
process ;  there  are  probably  other  substances  as  well.  Experiments 
on  dogs  lead  to  the  conclusion  that  these  substances  are  rapidly  trans- 
formed into  urea.  W.  D.  H. 

Partial  Decomposition  of  Chloroform  in  the  Animal 
Organism.  By  Alexandre  Desgrez  and  Maurice  Nicloux  {Compt. 
rend.,  1898,  126,  758—760). — Experiments  with  dogs  show  that, 
although  the  gas  obtained  from  normal  blood  contains  carbonic  oxide 
to  the  extent  of  about  1'6  c.c.  per  litre  of  blood,  the  proportion  of 
this  gas  is  very  markedly  increased  when  anaesthesia  is  produced  by 
means  of  chloroform,  and  may  amount  to  as  much  as  6*9  c.c.  when 
the  anaesthesia  is  intense  and  prolonged.  The  proportion  of  carbonic 
oxide  increases  with  the  duration  of  the  anaesthesia,  other  conditions 
being  equal. 


630  ABSTRACTS  OF  CHEMICAL   PAPERS. 

On  the  other  hand,  when  ether  is  the  anaesthetic,  there  is  a  reduc- 
tion instead  of  an  increase  in  the  quantity  of  combustible  gases 
obtained  from  the  blood.  C.  H.  B. 

Theory  of  Acid  Poisoning.  By  Heinkich  "Winterbero  {Zeit. 
phytiol.  Chem.,  1898,  26,  202— 235).— Salkowski  concluded  from  his 
own  experiments  (Virehow't  Archiv.^  1873,  68,  134)  and  from  those  of 
Gaehtgens  (Centr.  med.  Wisa.,  1872,  No.  53)  that  there  was  a  differ- 
ence in  the  chemical  organisation  of  herbivorous  and  carnivorous 
animals,  because  the  latter  are  more  immune  to  mineral  acids  than 
the  former ;  this  he  attributes  to  the  capacity  the  carnivora  have 
of  excreting  an  increased  amount  of  fixed  alkali  to  neutralise  the 
acid.  Later  observers  (Walter,  Arch,  exper.  Path.  P/uirm.,  1877, 7, 148 ; 
Hallervorden,  ibid.,  1879, 10, 125)  are  inclined  to  attribute  this  differ- 
ence to  the  amount  of  ammonia  rather  than  fixed  alkali.  The  present 
research  shows  that  there  is  no  real  difference  between  the  two  classes 
of  animals,  herbivora  also  having  the  power  of  secreting  an  increased 
quantity  of  ammonia  to  neutralise  the  excess  of  acid  ;  there  is,  how- 
ever, a  quantitative  difference  between  the  two  classes,  in  favour  of 
the  carnivora. 

The  amount  of  ammonia  excreted  is,  within  narrow  limits,  indepen- 
dent of  the  reaction  of  the  food  given,  but  depends  on  the  amount  of 
ammonium  salts  not  converted  into  urea. 

The  diminution  of  the  carbonic  anhydride  in  the  blood  is  the  sura 
of  the  absolute  and  relative  amounts  of  alkali,  there  being  a  direct 
relation  between  the  amount  of  carbonic  anhydride  and  the  alkalinity 
of  the  blood.  W.  D.  H. 

New  Method  of  Disinfection.  II.  By  Rbinhold  Waltiiek 
and  Arthur  Schlos-sman  {J.  pr.  C/tem.,  1898,  57,  512 — 534.  Com- 
pare this  vol.,  ii,  349). — A  detailed  description  of  the  method 
already  described  (loc.  ctt.)  is  here  given,  including  an  account  and 
sketch  of  Luigner's  apparatus  for  dispersing  the  "  glycoformal." 

The  authors  discuss  at  some  length  the  demands  that  are,  and  ought 
to  be,  placed  on  a  disinfectant,  and  conclude  by  stating  that  although 
the  above  is  not  a  perfect  means  of  disinfecting,  yet  it  approaches  the 
ideal  more  nearly  than  any  other  known  method.  A.  W.  0. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Assimilation  of  Nitrogen  by  Phanerogamous  Plants  fi*om 
Amines,  Substituted  Ammonium  Salts,  and  Alkaloids.  By  L. 
LuTZ  {Compt.  rend.,  1898,  126,  1227— 1229).— Experiments  made 
under  conditions  precluding  the  action  of  micro-organisms  show  that 
phanerogams  can  obtain  their  nitrogen  from  amines  of  low  molecular 
weight,  such  as  methylamine  and  ethylamine,  whereas  benzylamine, 
pyridine,  and  betaine  are  incapable  of  assimilation.  Substituted 
an^moniun).  salts  and  alkaloids  are  also  useless,  whilst  phenolic  amines 
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are  powerfully  toxic.  When  placed  in  a  medium  containing  nitrogen 
in  a  form  incapable  of  being  utilised,  the  plants  were  found  to  lose,  in 
the  gaseous  state,  a  considerable  part  of  the  nitrogen  which  they 
originally  contained.  N.  L. 

Examination  of  some  cheap  black  Chinese  Teas.  By  J. 
ZoLCiNSKi  {Zeit.  anal.  Chem.,  1898,  37,  365—374). — The  author  has 
estimated  moisture,  caffeine,  total  nitrogen,  total  soluble  matter,  and 
ash  in  a  number  of  cheap  teas,  and  also  determined  the  sp.  gr.  of  an 
extract  made  with  10  parts  of  boiling  water.  Comparing  his  results 
with  those  of  Kbnig,  Weyrich,  Geissler,  and  Bell,  he  concludes  that  the 
samples  were  all  genuine  and  of  good  quality.  The  average  amount 
of  caffeine  found  was  1*55  per  cent.,  and  the  average  sp.  gr.  of  the 
extract  1-0088  at  15°.  M.  J.  S. 

Composition  of  Polenta  made  from  Sound  and  Unsound 
Maize  Flour.  By  Deodato  Tivoli  (Gazzetta,  1898,  28,  i,  64—78). — 
The  prevalence  of  pellagra  in  Italy  has  been  attributed  to  the  eating  of 
polenta  made  with  unsound  maize  flour.  The  author  has,  therefore, 
examined  polenta  made  from  the  sound  and  unsound  flour  in  order  to 
ascertain  whether  marked  differences  in  composition  exist ;  the  water 
lost  at  100°,  the  acidity,  the  total  nitrogen,  the  nitrogen  in  the  soluble 
and  insoluble  constituents,  the  percentage  extracted  by  ether  and  by 
water,  the  reducing  power,  the  ash,  the  ash  from  the  aqueous  solution, 
the  sodium  chloride,  and  the  cellulose  were  all  determined. 

Sound  polenta  contains  rather  less  albuminoid  nitrogen,  and  is 
much  less  acid  in  reaction  than  unsound ;  less  ethereal  extract  or 
fatty  matter  is  obtained  from  unsound  polenta,  and  the  power  of 
reducing  Fehling's  solution  is  greater  in  the  unsound  polenta.  The 
unsound  polenta  yields  less  ash,  and  contains  much  less  sodium 
chloride,  more  matter  soluble  in  water,  and  slightly  less  cellulose 
than  sound  polenta.  W.  J.  P. 

Some  Soils  rich  in  Potash.  By  Arthur  Borntrager  and  G.  Paris 
{Landw.  VersuchsStat.,  1898,  50,  343 — 345). — Soils  of  volcanic  origin 
are  rich  in  potash  a  part  of  which  is  soluble  in  water.  Casoria 
found  considerable  amounts  of  potash  in  waters  near  Vesuvius  (Ann. 
R..  Scuola.  Sup.  Portici.,  1885,  5,  part  i). 

The  following  analyses  are  given  of  four  volcanic  soils  from  the 
neighbourhood  of  Vesuvius.  The  mineral  matter  was  extracted 
with  boiling  h 

Humus. 

1.  — 

2.  — 

3.  — 

4.  2-86 

The  soils  contained  only  small  quantities  or  traces  of  carbonates 
and  sulphates,  not  much  magnesia,  but  a  good  deal  of  lime  and  iron. 
Nos.  1  and  3  contained  a  little  humus,  No.  2  more. 

N.  H.  J.  M. 


'ochloric  ai 

cid  (sp.  gr. 

=  1-12). 

Nitrogen. 

K^G. 

CaO. 

P2O5. 

Insohible. 

0-0252 

4-234 

— 

0-417 

66-38 

0-3934 

4-379 

— 

0-303 

65-53 

1-00 

5-050 

— 

0-684 

64-80 

0-33 

2-710 

811 

0-.350 

— 
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EflFect  of  Crops  and  Manures  on  the  Nitrogen  Content  of 
the  Soil.  By  Chr.  Fk.  A.  Tuxen  {Landw.  Versuchs-Stat.,  1898,  50, 
334 — 342). — Field  experiments  on  rotation,  permanent  barley  and 
permanent  meadow  have  been  made  since  1863  at  the  Copenhagen 
Agricultural  High  School.  The  experiments  included  in  each  case  an 
unmanured  plot,  and  plots  which  received  stable  manure  (18,000  kilos, 
until  187 2, and  36,000  kilos,  since)  and  artiGcial  mauures(niirogen,40'2; 
soluble  phosphoric  acid,  40 ;  and  potash  97  kilos,  per  hectare)  respec- 
tively. Soil  samples  were  taken,  in  1886  and  again  in  1894,  to  the 
depth  of  10  cm.  and  10 — 20  cm.,  the  method  adopted  being  that  em- 
ployed at  Kothamsted.  Five  samples  were  taken  on  each  plot.  The 
following  summary  shows  the  amount  of  nitrogen  to  the  depth  of 
20  cm.  in  kilograms  per  hectare  (1  kilogram  per  hectare  =  0*89  lb. 
per  acre). 


Meadow. 

Barley. 

Rotation. 

1886. 

1894. 

1886. 

1894. 

1886. 

1894. 

Unmanared 

49S1 
51  SI 
6842 

4C88 
6010 
8798 

8578 
8689 
4696 

8470 

8403 
4804 

4407 
4582 
4593 

6025 

Artificial  manores  

6185 

Stable  manure 

6164 

The  soil  is  loamy,  with  a  loam  subsoil. 

The  yield  of  hay  diminished  after  some  time,  increased  in  1884,  but 
since  1886  the  yield  was  inconsiderable ;  this  is  owing  chiefly  to 
unfavourable  climatic  conditions.  Barley  and  the  rotation  crops  have, 
however,  not  fallen  off  to  any  extent. 

As  regards  the  amount  of  nitrogen  in  the  soil,  the  herbage  of  the 
permanent  meadow  had  the  most  favourable  effect,  due  partly  to  the 
leguminous  plants,  and  partly  to  the  retention  of  nitrogen  compounds 
supplied  by  the  rain,  which  amounts  in  Denmark  to  15  kilos,  of 
nitrogen  per  hectare  per  annum.  Moreover,  in  the  case  of  meadow 
land,  which  remains  cooler  and  drier  in  the  summer  than  land  more 
or  less  bare,  nitrification  is  more  or  less  diminished,  whilst  the  com- 
paratively small  amount  of  nitrate  formed  is  at  once  assimilated 
without  loss. 

The  rotation  land,  whether  manured  or  not,  contained  about  900 
kilos,  of  nitrogen  more  than  the  barley  land  after  22  years,  and  very 
much  more  after  30  years. 

Comparing  artificial  nitrogenous  manure  (in  this  case  ammonium 
sulphate)  with  farmyard  manure,  the  results  show  that  only  the  latter 
enriches  the  soil  to  any  extent.  N.  H.  J.  M. 
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Analytical  Chemistry. 


Graduated  Apparatus.  By  A.  Hemot  {Bull.  Soc.  Chim.,  1897,  [iii  ], 
17,  343—344). — Flasks  and  pipettes  are  marked  with  a  scale  of  tem- 
peratures, so  as  to  allow  of  the  measurement,  at  any  temperature 
between  4°  and  30°,  of  a  quantity  of  water  which  shall  occupy  a 
standard  volume  at  4°.  N.  L. 

Caution  against  Alkali  Glass.  By  Carl  T.  Liebermann  {{Ber., 
1898,  31,  1818). — Attention  is  drawn  to  the  large  proportion  of 
soluble  alkali  occurring  in  certain  sorts  of  alkali  glass.         M.  0.  F. 

Determination  of  the  Specific  Gravity  of  Small  Quantities 
of  Gas.  By  Th.  Schlcesing,  jun.  {Goinpt.  rend.,  1898, 126,  896—899). 
— The  author  has  applied  his  apparatus  (this  vol.,  ii,  324, 325),  as  a  mano- 
meter, to  the  determination  of  the  solubility  of  carbonic  anhydride 
in  sulphuric  acid  with  the  following  results. 

100  c.c.  of  acid  of  sp.  gr.  1*845  dissolve,  at  11-3°  111  c.c.  and  at 
302°,  77  c.c.  of  carbonic  anhydride. 

100  c.c.  of  acid  of  sp.  gr.  1-733  dissolve,  at  10'7°,  43  c.c.  and  at 
30-2°,  27  c.c.  of  carbonic  anhydride. 

In  order  to  make  the  apparatus  applicable  to  all  kinds  of  gases,  the 
tube  containing  the  gas  to  be  examined  is  divided  into  three  parts, 
horizontal  serpentines  of  glass  tube  being  inserted  between  the  first 
and  second  and  the  second  and  third.  In  making  an  experiment,  the 
lowest  section  of  the  tube  is  filled  with  carbonic  anhydride,  and  the 
middle  section  with  the  gas  under  examination,  whilst  the  upper 
section,  as  well  as  the  second  tube  of  the  apparatus,  remain  filled  with 
air.  Under  these  conditions,  any  interdift'usion  of  the  gas  experi- 
mented on  with  either  the  carbonic  anhydride  or  the  air  takes  place 
in  the  serpentines,  and,  since  these  are  horizontal,  does  not  affect  the 
level  of  the  gaseous  columns.  Moreover,  the  gas  under  examination, 
which  occupies  the  middle  section  of  the  tube,  always  has  the  same 
vertical  length,  which  can  be  measui-ed  once  for  all.  Determinations 
of  the  sp,  gr.  of  nitrogen,  carbonic  anhydride,  and  sulphurous  anhy- 
dride made  with  this  apparatus  agree  with  those  made  by  older 
methods.  C.  H.  B. 

Apparatus  for  the  Extraction  of  large  Volumes  of  Liquid 
with  Ether.  By  Hans  Malfatti  {Zeit.  anal.  Chem.,  1898,  37, 
374 — 377).— The  ether  is  boiled  in  a  flask,  and  the  condensed  vapour 
falls  into  a  kind  of  thistle-headed  funnel,  with  a  tube  about  a  metre 
long  inserted  concentrically  into  a  wider  tube,  through  which  the 
liquid  to  be  extracted  flows  downwards  in  a  continuous  stream,  being 
admitted  by  a  side  tube  a  little  way  below  the  top,  and  escaping  at 
the  bottom  through  an  upturned  tube  rising  about  half  the  height  of 
the  column.  The  ether  rises  through  the  column  of  descending  liquid, 
and  overflows  into  the  flask  by  a  side  tube  inserted  above  the  inlet  for 
the  other  liquid.     The  contact  of  the  two  is  prolonged  by  winding 


534  ABSTRACTS   OF   CHEMICAL  PAPERS. 

wool,  or  other  suitable  material,  spirally  round  the  inner  tube.     A 
drawing  of  the  apparatus  accompanies  the  paper.  M.  J.  S. 

Inaccuracies  in  the  Estimation  of  Carbon  and  Hydrogen  by 
Combustion.  By  Charles  F.  Mabery  {J.  Anier.  Chem.  Soc.,  1898, 
20,  510 — 513). — The  author  has  proved  by  a  number  of  combustions 
of  petroleum  that  the  ordinary  form  of  potash-bulb  loses  moisture,  an 
additional  sulphuric  acid  tube  still  showing  an  increase  in  weight 
amounting  to  1 — 2  milligrams.  Another  difficulty  experienced  was 
the  presence  of  carbonaceous  impurities  in  the  granular  copper  oxide. 
If  this  is  heated  for  several  hours  in  pure  oxygen,  it  is  obtained  quite 
free  from  impurities,  L,  dk  K. 

The  Error  in  Estimations  of  Carbon  where  Weighed  Potash- 
bulbs  are  Employed.  By  Geoege  Auchy  {J.  Amer.  Cftem.  Soc,  1898, 
20,  528 — 534). — The  author  again  confirms  the  statement  that  it  is  very 
difficult  to  obtain  good  results  with  carbon  estimations  in  damp  weather. 

Blair's  proposal  to  correct  the  error  by  placing  an  empty  potash- 
bulb  on  the  opposite  pan,  which  might  be  supposed  to  condense  the 
same  amount  of  moisture  on  its  surface,  has  been  found  to  l>e  illusory. 
The  tabulated  results  show  that  it  is  impossible  to  get  anything  like 
true  blanks  in  very  damp  weather. 

The  true  remedy  will,  no  doubt,  be  found  in  the  use  of  smaller 
potash-bulbs  or  the  substitution  of  soda^lime  tubes.  L.  de  K. 

Absorption  of  Oxygen  by  Potassium  Pyrogallol.  By 
Mabcellik  p.  E.  Berthelot  {Compt.  rend.,  1898,  126,  1066—1072). 
— The  author  has  made  experiments  with  a  view  to  ascertain  under 
what  conditions  alkaline  pyrogallol  will  absorb  oxygen  without  liberat- 
ing carbonic  oxide. 

A  solution  of  32  grams  of  pyrogallol  in  100  c.c.  of  water,  mixed 
with  rather  more  than  three  equivalents  of  potassium  hydroxide,  will 
absorb  ninety-two  times  its  volume  of  oxygen,  the  absorption  being  at 
first  rapid  and  afterwards  slow.  The  volume  of  carbonic  oxide  liberated 
is  about  one  seventy-fifth  of  the  oxygen  absorbed.  The  results  are 
the  same  whether  the  oxygen  is  added  all  at  once  or  in  successive 
small  portions,  and  are  not  appreciably  affected  by  difference  of  tem- 
penxture  between  15°  and  62°.  Variations  in  the  concentration  of  the 
alkali  solution  between  somewhat  wide  limits  affect  neither  the  final 
result  nor  the  relative  velocity  of  the  reaction  ;  moreover,  it  is  practi- 
cally the  same  whether  the  pyrogallol  is  mixed  with  one  equivalent  of 
potassium  hydroxide  or  with  three,  but  if  only  half  an  equivalent 
of  the  hydroxide  is  added,  the  absorption  of  oxygen  is  also  reduced 
to  one-half,  whilst  the  proportion  of  carbonic  oxide  liberated  increases. 

The  proportion  of  carbonic  oxide  liberated  is  reduced  to  a  minimum 
when  the  pyrogallol  is  mixed  with  a  considerable  excess  of  alkali,  and 
when  the  quantity  used  is  sufficient  to  absorb  four  or  five  times  as  much 
oxygen  as  it  is  placed  in  contact  with. 

When  the  reaction  reaches  its  limit,  three  atoms  of  oxygen  are 
absorbed  for  each  molecule  of  pyrogallol  present.  C.  H.  B. 

Note  by  Abstractor. — The  fact  that  no  carbonic  oxide  is  liberated 
when  potassium  hydroxide  is  present  in  considerable  excess  has 
previously  been  observed  by  Clowes  (Proc.,  1895,  200). 
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Determination  of  Sulphur  in  Illuminating  Gas.  By  Antonio 
LoNGi  {Gazzetta,  1898,  28,  i,  1 — 11). — The  author  has  devised  a 
modification  of  the  apparatus  used  by  Drehschmidt  for  the  determina- 
tion of  sulphur  in  coal  gas  ;  the  new  apparatus,  which  is  described  in 
detail,  is  constructed  wholly  of  glass,  so  as  to  avoid  danger  of  the 
sulphuric  acid  produced  attacking  the  metal  in  the  lamp  chimney,  and 
is  comparatively  inexpensive.  The  lamp  burns  10 — 15  litres  of  gas 
per  hour,  and  the  products  of  combustion  are  drawn  by  a  water  pump 
through  two  absorption  cylinders  filled  with  glass  beads  moistened 
with  a  solution  of  bromine  in  potassium  carbonate  ;  after  the  combus- 
tion has  been  effected,  the  sulphuric  acid  is  estimated  as  barium 
sulphate  in  the  liquor  rinsed  from  the  beads.  The  air  serving  for  the 
combustion  is  purified  by  passing  it  through  a  tower  containing 
pumice  saturated  with  potassium  carbonate  and  potassium  perman- 
ganate. 

Test  analyses,  made  by  burning  hydrogen  previously  passed  over 
weighed  quantities  of  heated  silver  sulphide  or  silver  thiocyanate,  show 
the  method  to  be  accurate.  W.  J.  P. 

Apparatus  for  the  Estimation  of  Free  Nitrogen  in  Purified 
Coal-gas.  By  Georges  Arth  {Bull. Soc.  Chim.,l8d7,  [iii],  17,  427—432). 
— The  gas  under  examination  is  contained  in  a  glass  holder,  where  it 
is  measured  at  a  known  temperature  and  pressure,  and  from  which  it 
is  expelled  by  water.  It  is  then  passed  through  concentrated  sulphuric 
acid  to  remove  nitrogenous  basic  compounds,  and  burnt  in  an  ordinary 
combustion  tube  charged  with  cupric  oxide,  the  nitrogen  being  col- 
lected and  measured  as  in  Dumas'  process.  A  current  of  carbonic 
anhydride  is  passed  through  the  apparatus  before  and  after  the  opera- 
tion.    A  sketch  of  the  apparatus  in  given.  N.  L. 

Reactions  of  Carbonic  Oxide.  By  Armand  Gautier  (Compt. 
rend.,  1898,  126,  871 — 875). — Absorption  with  cuprous  chloride  is 
inapplicable  to  the  determination  of  minute  quantities  of  carbonic 
oxide,  owing  to  the  interference  of  acetylene  and  other  hydrocarbons. 
Ammoniacal  silver  nitrate  is  also  of  comparatively  little  value,  because 
the  reaction  varies  with  the  concentration  of  the  solution  and  its 
temperature ;  the  oxidation  is  frequently  incomplete,  and  the  silver 
nitrate  is  reduced  by  gases  other  than  carbonic  oxide. 

Oxidation  of  the  carbonic  oxide  by  potassium  permanganate  in 
presence  of  silver  salts,  as  recommended  by  Mermet,  is  open  to  the 
objection  that  many  other  gases  act  on  the  reagent  in  a  similar 
manner. 

Chromic  acid  in  concentrated  aqueous  solution  oxidises  carbonic  oxide 
incompletely,  even  in  presence  of  sulphuric  acid.  Potassium  per- 
manganate solution,  1  gram  per  litre,  oxidises  carbonic  oxide  very 
slowly,  but  a  solution  of  10  grams  per  litre  acts  very  much  more 
rapidly,  even  in  the  cold,  carbonic  anhydride  and  non-volatile  acids 
being  formed. 

A  solution  of  iodic  acid  containing  10  grams  per  liti-e  has  no  action 
on  the  gas  in  the  cold,  but  with  a  solution  of  100  grams  per  litre  at 
100°  there  is  ji  distinct  reaction,  with  liberation  of  iodine  and  produc- 
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tion  of  carbonic  anhydride.  The  reaction  with  iodic  anhydride  recom- 
mended by  Ditte  (compare  Nicloux,  below)  is  quantitative,  begins  at 
40°,  or  even  below,  and  is  rapid  and  complete  at  60°. 

Gold  chloride  solution  (1  in  100)  is  an  excellent  reagent  for  carbonic 
oxide,  the  reaction  being  almost  instantaneous  even  in  the  cold,  whilst 
the  purple  reduced  gold  settles  rapidly.  It  is  essential  that  the  air 
tested  with  this  reagent  should  be  free  from  dust  and  contain  no  other 
reducing  gases. 

Moist  silver  oxide  slowly  absorbs  carbonic  oxide  with  formation  of 
silver  subcarbonate,  Ag^COj,  which  is  only  slowly  attacked  by  dilute 
acetic  acid,  but  is  completely  decomposed  by  dilute  sulphuric  acid  with 
liberation  of  carbonic  anhydride,  the  other  products  being  silver 
sulphate,  metallic  silver,  and  water.  Traces  of  formic  and  oxalic  acids 
are  formed  at  the  same  time  as  the  subcarbonate. 

Mercuric  and  mercurous  oxides  seem  to  have  no  action  on  carbonic 
oxide.  C.  H.  B. 

Detection  of  Carbonio  Oxide  by  means  of  Palladium 
Chloride.  By  Potain  and  Ren^  Drouin  {Compt.  rend.,  1898,  126, 
938 — 940). — A  solution  of  palladium  chloride,  1  part  in  10,000,  may 
be  used  as  a  reagent  for  carbonic  oxide,  the  air  containing  the  gas 
being  allowed  to  bubble  in  a  very  thin  stream  through  10  c.c.  of  the 
solution.  If  10  litres  of  air  are  used,  1  part  of  carbonic  oxide  in 
10,000  can  be  detected  by  the  reduction  of  the  chloride  to  metallic 
palladium,  but  the  method  does  not  lend  itself  to  quantitative  estima- 
tion. 

Direct  experiment  shows  that  when  mixtures  of  carbonic  oxide  with 
a  large  proportion  of  air  are  exposed  to  light,  the  carbonic  oxide  is 
gradually  oxidised  to  carbonic  anhydride,  but  the  change  is  retarded 
and  limited  by  the  presence  of  carbonic  anhydride.  This  observation 
probably  explains  why  the  proportion  of  carbonic  oxide  in  the  air  of 
towns  does  not  increase.  C.  H.  B. 

Estimation  of  Minute  Quantities  of  Carbonic  Oxide  in  Air. 
By  Maurice  Nicloux  {Compt.  rend.,  1898,  126,  746— 749).— The 
method  proposed  depends  on  the  fact  that,  at  150'',  carbonic  oxide  de- 
composes iodic  anhydride,  with  liberation  of  iodine  and  formation  of 
carbonic  anhydride.  The  air  to  be  examined  is  passed  successively 
over  potassium  hydroxide  and  pumice  moistened  with  sulphuric  acid, 
and  then  through  a  U-tube  containing  iodic  anhydride,  and  placed  in 
an  oil  bath,  this  tube  being  connected  with  a  "Will's  apparatus  con- 
taining pure  sodium  hydroxide  solution  of  sp.  gr.  1*3  diluted  with  an 
equal  volume  of  water.  The  air  is  aspirated  through  the  tubes  at  the 
rate  of  about  10  c.c.  per  minute,  and  when  the  operation  is  completed 
the  alkali  solution  is  acidified  with  sulphuric  acid,  mixed  with  sodium 
nitrate,  and  agitated  with  5  c.c.  of  chloroform,  or,  better,  carbon  bi- 
sulphide, the  intensity  of  the  rose  tint  being  compared  with  that 
produced  by  known  quantities  of  potassium  iodide,  3C0  =  KI.  Air 
alone,  hydrogen,  and  methane  give  no  similar  result,  and  the  method 
is  applicable  to  proportions  of  carbonic  oxide  varying  from  1  in  1  000 
to  1  in  50.000.  C.  H.  B. 
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Estimation  of  Small  Quantities  of  Carbonic  Oxide  in  Air. 
By  Armand  Gautier  {Compt.  rend.,  1898,  126,  793— 795).— The  re- 
action described  by  Nicloux  (preceding  abstract)  has  been  employed  in 
the  author's  laboratory  for  the  estimation  of  small  quantities  of  carbonic 
oxide  during  the  last  seven  or  eight  years.  It  is  applicable  even 
when  the  gas  is  diluted  with  20,000  vols,  of  air,  and  the  reaction  with 
the  iodic  anhydride  proceeds  regularly  and  completely  at  60°,  and  also 
takes  place  at  40°,  although  slowly.  At  60°,  most  hydrocarbons,  with 
the  exception  of  acetylene,  have  no  action  on  the  anhydride.  The 
liberated  iodine  may  be  absorbed  by  copper  and  weighed,  but  the 
best  plan  is  to  estimate  the  carbonic  anhydride  by  Muntz's  method. 

At  temperatures  higher  than  60°,  and  especially  at  150°,  several 
hydrocarbons  reduce  iodic  anhydride.  Ethylene,  although  it  does  not 
directly  attack  the  anhydride,  has  the  peculiar  property,  even  when 
present  in  small  quantity,  of  preventing  the  oxidation  of  the  carbonic 
oxide. 

The  complete  liberation  of  iodine  by  nitrous  acid  takes  place  only 
under  certain  conditions,  C.  H.  B. 

Estimation  of  Carbonic  Oxide  in  Air.  By  Armand  Gautier 
{Compt.  rend.,  1898,  126,  931— 937).— The  oxidation  of  carbonic 
oxide  by  iodic  anhydride  begins  at  30°,  is  rapid  at  40°  to  45°,  and  is 
complete  at  60 — 65°,  no  matter  how  large  a  proportion  of  air  or 
nitrogen  the  oxide  may  be  diluted  with.  The  volume  of  carbonic 
anhydride  formed  is  always  equal  to  that  of  the  carbonic  oxide  taking 
part  in  the  reaction,  and  it  is  best  estimated  by  the  volumetric  method 
of  Muntz  and  Aubin  (Abstr.,  1887,468).  Experiments  with  air  con- 
taining known  proportions  of  carbonic  oxide  show  that  the  method  is 
applicable  when  the  proportion  of  the  latter  is  so  low  as  1  part  in 
30,000,  or  even  1  part  in  300,000. 

Acetylene  is  oxidised  by  iodic  anhydride,  the  reaction  beginning  at 
35°  even  in  presence  of  a  large  proportion  of  air.  Ethylene  is 
oxidised  by  iodic  anhydride  at  65°,  and  the  presence  of  this  gas 
interferes  with  the  oxidation  of  carbonic  oxide. 

Methane  and  its  homologues  are  not  oxidised  by  the  anhydride 
at  65—80°.  C.  H.  B. 

Estimation  of  Carbonic  Oxide  in  Air  and  in  Normal  Blood. 
By  Louis  de  Saint-Martin  {Compt.  rend.,  1898,  126,  1036—1039).— 
In  the  author's  method  of  estimating  carbonic  oxide  (Abstr.,  1892, 
1 128),  the  gas  extracted  from  the  cuprovis  chloride  solution  is  measured 
before  explosion,  after  explosion,  and  after  treatment  with  potash  ; 
and  from  these  data  the  composition  of  the  gas  can  be  calculated. 
There  is,  therefore,  no  risk  of  hydrocarbons  being  estimated  as  carbonic 
oxide,  as  Gautier  supposes  (compare  preceding  abstracts). 

The  author  confirms  the  statement  of  Degrez  and  Nicloux  (this  vol., 
ii,  529)  that  carbonic  oxide  exists  in  small  quantity  in  the  normal 
blood  of  animals  living  in  towns,  but  the  quantity  is  less  than  1  c.c.  per 
litre.  Great  care  is  necessary  to  prevent  confusion  between  carbonic 
oxide  and  hydrocarbons,  and  the  author  is  unable  to  accept  the  state- 
ment of  Degrez  and  Nicloux  that  the  proportion  of  carbonic  oxide  in 
the  blood  is  largely  increased  by  the  inhalation  of  chloroform. 

C.  H.  B. 

/ 
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New  Solvent  for  Distinguishing  the  Phosphoric  Acid  in 
various  Phosphates.  By  Wilhelm  Hokkmkisteu  {Lamlir.  Vermichs- 
Stat.,  1898,  50,  363— 369).— Whilst  Wagner  .and  Mjiercker  have  shown 
tiiat  tlie  phosphoric  acid  of  bone  meal  is  not  to  be  compared  in  value  with 
that  of  basic  slag,  and  Wagner's  citric  acid  solution  extracts  far  more 
phosphoric  acid  from  the  latter  than  from  the  former  when  the  action 
is  continued  for  half  an  hour,  a  greater  amount  of  phosphoric  acid  (to 
99  per  cent.)  is  obtained  from  bone  meal  when  the  action  of  the  citric 
acid  is  prolonged  to  5 — 6  days  than  from  basic  elag  (to  90  ptM- 
cent.). 

The  following  method  givoH  results  more  in  accordance  with  the 
ascertained  manurial  value  of  the  two  products.  Humic  acid  (15 
grams)  dissolved  in  dilute  ammonia  is  poured  into  a  2-litre  flask  con- 
taining some  sand  ;  the  manure  (5  grams)  and  at  least  1  litre  of  water 
are  then  added,  the  whole  shaken,  and  a  moderately  strong  current  of 
carbonic  anhydride  passed  through  for  12  days ;  ammonia  should  be 
added  frequently.  The  liquid  is  then  poured  oCf,  the  sand  washed, 
and  the  combined  liquids,  made  up  to  a  definite  volume,  are  filtered, 
and  four-fifths  of  the  filtrate  evaporated  to  dryness,  after  addition  of 
hydrochloric  acid.  The  residue  is  treated  with  water  containing'  a  little 
hydrochloric  acid,  filtered,  washed,  and  the  filtrate  mado  up  to  100  c.c. 
Portions  of  this  are  employed  for  estimating  phosphoric  acid,  iron, 
and  lime. 

Basic  slag  containing  16*7  per  cent,  citrate  soluble  phosphoric  acid 
gave  10*43  and  10*38  per  cent,  soluble  in  humic  acid.  In  bone  meal, 
and  fermented  bone  meal,  1*01  and  1*48  per  cent,  of  phosphoric  acid 
dissolved  in  humic  acid.  When,  however,  the  basic  slag  is  lirst  rubbed 
with  alcohol,  results  almost  identical  with  Wagner's  are  obtained  ; 
PgOg  (citrate  soluble)-*  18*53 ;  soluble  in  humic  acid,  18*48  and  18*45 
per  cent. 

The  method  is  too  complicated  to  supersede  Wagner's  for  basic  slag, 
but  is  intended  to  distinguish  between  different  phosphates.  Fine 
bone  meal,  in  which  the  phosphoric  acid  almost  entirely  dissolves  in 
citrate  solution,  only  yielded  1  percent,  with  humic  acid.  The  results 
show  the  great  importance  of  manufacturers  supplying  basic  slag  in 
the  finest  possible  form. 

Humic  acid  dissolved  the  following  percentagesof  the  total  phosphoric 
acid  of  different  manures.  Basic  slag  (fine),  95*8  ;  Kedonda  pho.sphate, 
30*38  ;  bone  precipitate,  43*3  per  cent. 

The  humic  acid  is  prepared  from  wood-lignin  by  extraction  with 
ammonia  vapour.  N.  H.  J.  M. 

Estimation  of  Potassium  without  previously  Removing  the 
Iron,  Calcium,  &c.  By  Charles  C.  Moore  {J.  Anier.  C/iem.  Soc,  1898, 
20,  340 — 343). — The  solution,  which  must  be  free  from  ammoniacal 
salts,  but  may  contain  iron  or  aluminium  chlorides  and  alkali  sulphates, 
is  mixed  with  sufficient  platinum  tetrachloride  to  insure  the  precipi- 
tation of  the  potassium,  and  the  whole  evaporated  to  a  syrupy  con- 
sistency ;  the  residue  is  then  treated  with  acidified  alcohol,  which 
dissolves  the  excess  of  platinum  tetrachloride,  and  also  the  ferric  and 
aluminium  chlorides.     When  these  compounds  have  been  completely 
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removed,  the  sodium  sulphates  and  chlorides  are  washed  out  with  a 
20  per  cent,  solution  of  ammonium  chloride,  and  after  this  has  been 
removed  by  means  of  85  per  cent,  alcohol,  the  potassium  platinochloride 
is  dried  and  weighed  as  usual. 

The  acidified  alcohol  is  prepared  by  passing  dry  hydrogen  chloride 
into  cold  90  per  cent,  alcohol  until  1  c.c.  neutralises  2 "3  c.c.  of  normal 
alkali.  L.  de  K. 

Estimation  of  Lead  in  Alloys.  By  W.  E.  Garrigues  {J.  Amer. 
Chem.  Soc,  1898,  20,  508 — 510). — The  process  is  based  on  the  fact, 
noticed  by  the  author,  that  lead  chromate  is  not  affected  by  ammonia, 
whereas  copper  chromate  is  readily  soluble  in  it. 

The  nitric  acid  solution  containing  the  lead  and  the  copper  is  mixed 
with  an  excess  of  potassium  dichromate,  followed  by  ammonia  in  excess. 
After  heating  until  the  liquid  clears,  the  lead  chromate  is  collected  on 
a  Gooch  crucible,  and  after  being  washed,  first  with  dilute  ammonia, 
then  with  hot  water,  and  finally  with  alcohol,  is  dried  in  the  water 
oven  and  weighed. 

The  author  also  communicates  a'  process  which  admits  of  the  estima- 
tion of  the  »lead  as  sulphate,  without  previously  removing  any  tin 
which  may  be  present.  About  0*5  gram  of  solder,  for  instance,  is 
oxidised  with  nitric  acid,  20  c.c.  of  sulphuric  acid  is  added,  and  the 
solution  is  evaporated  until  dense  sulphuric  fumes  appear.  Eighty  c.c. 
of  water  is  then  added,  and  after  a  few  minutes  the  lead  sulphate  is 
collected  on  a  Gooch  crucible.  The  filtrate  contains  the  tin  in  solution, 
which  may  be  precipitated  as  hydrated  oxide,  by  adding  ammonia 
until  it  is  alkaline,  and  then  sulphuric  acid  until  the  liquid  is  faintly 
acid.  L.  DE  K. 

Note  on  Drown's  Method  of  Estimating  Silicon  in  SteeL 
By  George  Auchy  (J.  Amer.  Chem.  Soc,  1898,  20,  547— 549).— The 
author  has  slightly  modified  Drown's  process  ;  4"6667  grams  of  the 
sample  of  steel  is  treated  in  a  beaker  with  50  c.c.  of  a  mixture  of 
500  c.c.  of  dilute  nitric  acid  (2  : 3),  300  c.c.  of  sulphuric  acid,  and  200 
c.c.  of  water.  When  the  steel  has  dissolved,  15  c.c.  of  strong  hydro- 
chloric acid  is  added,  a  watch-glass  is  suspended  over  the  beaker  by 
three  small,  bent  glass  rods,  and  the  liquid  boiled  down  rapidly  over 
a  very  hot  iron  plate,  until  fumes  of  sulphuric  acid  begin  to  appear. 
By  this  simple  modification,  the  silicic  acid  is  completely  dehydrated, 
which  is  not  the  case  if  no  hydrochloric  acid  is  used.  L.  de  K. 

Analytical  Notes  on  the  Estimation  of  Phosphorus  in 
Steel.  By  K.  W.  Mahon  {J.  Anur.  Chem.  Soc,  1898,  20,  429—453). 
This  is  a  very  elaborate  article  on  the  vexed  question  as  to  what 
should  be  considered  the  best  way  of  proceeding  when  testing  steel 
for  phosphorus  by  the  molybdate  method.  It  is  again  proved  that 
long  standing  is  of  no  advantage  when  Fresenius's  molybdate  solution 
is  used  for  estimating  phosphoric  acid  :  the  precipitation  is  complete 
within  10  minutes.  It  appears  also,  from  a  large  number  of  experi- 
ments, that  too  much  stress  cannot  be  laid  on  the  necessity  of  adding 
the  magnesia  mixture  slowly.     Other  interesting  details  are  given. 

L.  DE  K. 
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Use  of  Hydrofluoric  Acid  in  the  Estimation  of  Manganese 
in  Iron  and  its  Ores.  By  Allen  P.  Ford  and  I.  M.  Bregowsky 
{J.  Amer.  Chem.  Soc,  1898,  20,  504— 506).— The  process  based  on  the 
conversion  of  the  manganese  into  manganese  dioxide  by  treating 
samples  of  iron  with  nitric  acid  and  potassium  chlorate  has  this  dis- 
advantage, that  much  silicic  acid  is  also  precipitated,  and  causes  incon- 
venience by  clogging  the  filter.  The  authors  now  recommend  adding 
a  few  drops  of  hydrofluoric  acid,  which  instantly  dissolves  the  silica  ; 
the  use  of  this  acid  renders  the  beakers  somewhat  unsightly,  but  does 
not  prevent  them  from  being  used  a  long  time  for  the  same  kind  of 
work. 

In  testing  ores  by  the  chlorate  method,  it  has  always  been  noticed 
that  the  precipitation  of  the  manganese  is  never  complete  in  one 
operation,  but  that  the  filtrate  must  always  be  tested  again.  The 
authors  now  state  that  when  hydrofluoric  acid  is  used,  the  precipita- 
tion is  at  once  complete.  L.  de  K. 

Antimonic  Tungstates :  Separation  of  Tungsten  and  Anti- 
mony. By  L.  A.  Hallopeau  {Bull.  6'oc.  Chim.,  1897,  [iii],  17, 
170—175.  Compare  Abstr.,  1897,  ii,  178). — To  estimate  antimony 
in  antimoniotungstates,  the  solution  is  mixed  with  mercurous  nitrate 
and  the  precipitate  of  mercurous  antimoniotungstate  collected,  washed, 
and  ignited.  The  mixture  of  tungstic  acid  and  antimony  tetroxide 
thus  obtained  is  fused  with  a  large  excess  of  potassium  cyanide,  when 
the  antimony  is  reduced  to  the  metallic  state,  and  is  eventually  washed 
with  water  and  dilute  alcohol,  dried  at  100%  and  weighed.        N.  L. 

Applications  of  Hydrogen  Peroxide  to  Quantitative 
Analysis.  By  Percy  H.  Walker  {J.  Amer.  Cfiem.  Soc,  1898,  20, 
613 — 515). — Separation  of  Titanium /rom  Iron. — The  solution,  which 
should  measure  about  150  c.c.  and  contain  about  0*2  gram  of  the  mixed 
metals,  is  mixed  with  100  c.c.  of  a  2 '5  percent,  solution  of  hydrogen  per- 
oxide and  run  in  from  a  dropping  funnel  into  a  large  beaker  contain- 
ing 100  c.c.  of  hydrogen  peroxide  and  30  c.c.  of  strong  ammonia.  The 
iron  precipitate  is  washed  with  dilute  ammonia  to  which  some  hydrogen 
peroxide  has  been  added,  but,  as  it  still  retains  a  considerable  amount 
of  titanium,  it  should  be  dissolved  in  a  little  hydrochloric  acid  and 
again  treated  with  ammoniacal  hydrogen  peroxide ;  it  is  advisable 
to  treat  it  in  this  way  a  third  time.  The  mixed  filtrates  are  boiled 
to  precipitate  the  titanium  as  hydroxide,  which  is  then  washed  with 
hot  solution  of  ammonium  nitrate  and  converted  into  oxide  by 
ignition. 

Separation  of  Uranium  from  Iron. — The  slightly  acid  solution  con- 
taining about  02  gram  of  the  mixed  metals  is  treated  with  50  c.c.  of 
hydrogen  peroxide,  and  run  slowly  into  a  solution  of  5  grams  of 
sodium  hydroxide  in  50  c.c.  of  water  containing  50  c.c.  of  hydrogen 
peroxide ;  the  whole  is  then  diluted  with  hot  water  to  about  400  c.c. 
and  filtered.  The  filtrate,  which  contains  all  the  uranium,  is  acidified 
with  hydrochloric  acid  and  evaporated  to  dryness  at  110°,  and  the 
uranium  finally  precipitated  from  the  hydrochloric  acid  solution  by 
ammonia  and  weighed  as  oxide. 

Separation  of  Zirconium  from  Uranium. — About  0  3  gram  of  the 
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mixed  metals  is  fused  with  7  grams  of  sodium  pyrosulphate,  the  melt 
dissolved  in  cold  water,  and  the  solution,  mixed  with  50  c.c.  of  hydrogen 
peroxide,  is  poured  into  a  mixture  of  sodium  hydroxide  and  hydrogen 
peroxide ;  on  heating  for  half  an  hour  on  the  water  bath,  the  zirconium 
is  gradually  precipitated.  After  washing  it  with  hot  water,  it  is 
dissolved  in  a  mixture  of  hydrochloric  acid  and  hydrogen  peroxide, 
boiled,  and  then  precipitated  with  ammonia.  The  zirconium  is  finally 
weighed  as  oxide.  L.  de  K. 

Colorimetric  Estimation  of  Small  Amounts  of  Chromium  in 
Rocks  and  Ores.  By  William  F.  Hillebrand  [J.  Amer.  Chem.  Soc, 
1898,20,  454 — 460). — The  author  has  invented  a  very  accurate  process 
for  the  estimation  of  chromium  in  minerals  when  it  only  occurs  in  small 
quantity ;  5  grams  of  the  mineral,  which  often  contains  vanadium  as 
well  as  chromium,  is  fused  in  a  platinum  crucible  with  20  grams  of 
sodium  carbonate  and  3  grams  of  sodium  nitrate,  avoiding  too  high  a 
temperature.  The  melt  is  treated  with  hot  water  and  a  few  drops  of 
alcohol  to  reduce  any  manganese,  and  the  solution  filtered  and  nearly 
neutralised  with  nitric  acid.  On  heating,  the  bulk  of  the  silica  and 
alumina  separates ;  but,  as  this  may  retain  some  chromium,  it  should 
be  treated  with  hydrofluoric  and  sulphuric  acid  to  remove  the  silica, 
and  the  residual  alumina  must  then  be  again  fused  with  the  oxidising 
mixture.  To  the  mixed  filtrates,  mercurous  nitrate  is  added,  and  the 
precipitate,  after  being  ignited,  is  fused  with  a  little  soda ;  the  melt 
is  then  dissolved  in  water,  filtered,  and  diluted  to  50  or  100  c.c.  The 
yellow  liquid  is  now  introduced  into  a  special  colorimetric  apparatus 
devised  by  the  author,  but  ordinary  Nessler  tubes  also  answer  the 
purpose.  For  comparison,  a  solution  is  used  containing  0*25525  (or 
double)  gram  of  pure  potassium  chromate  in  one  litre  of  water  ren- 
dered alkaline  with  sodium  carbonate ;  each  c.c.  of  the  solution 
represents  O'l  milligram  of  chromic  oxide. 

If  the  amount  of  chromium  exceeds  0*2  per  cent.,  the  treatment 
with  nitric  acid  and  mercurous  nitrate  may  be  omitted.        L.  de  K. 

Volumetric  Estimation  of  Vanadium  in  Presence  of  Small 
Amounts  of  Chromium,  with  Special  Reference  to  the  Analysis 
of  Rocks  and  Ores.  By  William  F.  Hillebrand  {J.  Amer.  Chem.  Soc, 
1898,  20,  461 — 467). — The  precipitate  produced  by  mercurous  nitrate 
(preceding  abstract)  also  contains  any  vanadium  present,  which  passes 
into  the  alkaline  solution  along  with  the  chromium.  The  amount  of 
chromium  is  first  estimated  colorimetrically,  and  it  is  then  reduced  to 
the  chromic  state  by  adding  sulphuric  acid  and  sulphurous  acid,  which 
also  reduces  the  vanadium.  After  boiling  off  the  excess  of  sulphurous 
acid  and  cooling  to  80°,  the  vanadium  may  be  titrated  with  standard 
permanganate.  As,  however,  at  that  temperature,  the  chromic  oxide 
also  reduces  the  permanganate,  a  check  must  be  made  on  a  liquid  con- 
taining exactly  the  same  amount  of  reduced  chromate,  and  the 
number  of  c.c.  of  permanganate  must  then  be  deducted  from  those 
used  in  the  previous  experiment.     The  test  analyses  are  satisfactory. 

L.  DE  K. 

VOL.  LXXIV.  ii  40 
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Method  for  the  Differentiation  of  Organic  Matter  in  Water. 
By  A.  G.  Woodman  (/.  Anier.  C/usm.  Soc,  1898,  20,  4'J7— 501).— The 
process  is  based  on  the  fact,  already  noticed  by  Barnes,  that  some 
organic  matters  are  more  readily  oxidised  by  chromic  acid  than  by 
permanganic  acid. 

In  order  to  differentiate  between  the  organic  impurities  of  water, 
the  author  first  uses  Kubel's  hot  acid  method,  as  follows.  One 
hundred  c.c.  of  the  sample  is  mixed  with  8  c.c.  of  dilute  sulphuric  acid 
(1  : 3),  10  c.c.  of  N/100  potassium  permanganate  is  added,  and  the 
whole  boiled  for  exactly  5  minutes;  10  c.c.  of  N/100  oxalic  acid  is 
added,  and  then  titrated  back  with  N/100  permanganate  until  the 
faint  pink  colour  becomes  permanent.  To  another  portion  of  the 
sample,  the  chromic  acid  method  is  then  applied.  6*2  grams  of  potas- 
sium dichromate  is  dissolved  in  distilled  water,  50  c.c.  of  sulphuric 
acid  added,  and  the  solution  diluted  to  1  litre ;  18  grams  of  ferrous 
sulphate  is  dissolved  in  100  c.c.  of  sulphuric  acid  and  200  c.c.  of  water, 
and  diluted  to  500  c.c.  Fifty  c.c.  of  the  sample  is  mixed  with  20  c.c. 
of  sulphuric  acid,  then  with  10  c.c.  of  the  chromic  acid  solution,  and 
heated  on  the  boiling  water  bath  for  1  hour,  the  flask  being  covered 
with  a  watch-glasa  Ten  c.c.  of  the  iron  solution  is  added,  the  liquid 
is  poured  into  500  c.c.  of  cold  water,  and  titrated  with  the  perman- 
ganate solution.  A  blank  experiment  is,  of  course,  made.  The 
oxygen  ratio  is  found  by  dividing  the  number  of  c.c.  of  permanganate 
used  in  the  Kubel  process  by  those  used  for  the  same  amount  of  water 
in  the  chromic  acid  method. 

The  ratio  for  vegetable  organic  matters  is  over  OC,  whilst  that  of 
sewage  matter  falls  considerably  below  that  figure.  L.  de  K. 

Estimation  of  Nitrites  in  Waters.  By  Lucien  Rohin  (J. 
J'fuirm.,  18'J8,  [vi],  7,  575— 577).— The  water  should  be  clear,  colour- 
less, and  free  from  hydrogen  sulphide ;  50  c.c.  of  the  water  is  mixed 
with  2  c.c.  of  a  20  per  cent,  solution  of  pure  potassium  iodide,  and 
after  well  shaking  2  c.c.  of  glacial  acetic  acid  is  added,  the  free  iodine 
is  then  estimated  by  the  aid  of  thiosulphate.  The  method  is  applicable 
to  waters  containing  01  mg.  of  nitrous  acid  per  litre.  J.  J.  S. 

Estimation  of  Methane,  Carbon  Monoxide,  and  Hydrogen 
by  Explosion,  in  Technical  Gas  Analysis.  By  William  A.  No  yes 
and  J.  W.  Shepherd  (J.  Arner.  Chem.  Soc,  1898,  20,  343— 345).— The 
authors  point  out  the  difficulty  experienced  in  the  direct  estimation  of 
carbon  monoxide  by  means  of  cuprous  chloride,  and  prefer  to  analyse 
the  mixture  by  explosion.  This  may  be  done  by  exploding  the  un- 
consumed  part  of  the  added  oxygen  by  means  of  added  hydrogen. 

A  new  form  of  pipette  has  been  introduced  which  allows  of  the 
explosion  taking  place  in  a  perfectly  closed  space.  The  water  in 
the  pipette  is  mixed  with  a  little  sulphuric  acid,  which  greatly 
diminishes  the  solubility  of  carbonic  anhydride.  The  outer  end  of  the 
capillary  tube  of  the  Orsat  apparatus  has  been  fitted  with  a  specially 
constructed  small  hydrogen  generator  in  which  the  gas  is  generated 
from  aluminium  and  aqueous  potash. 

If  ordinary  gas  has  to  be  tested,  its  carbonic  anhydride  is  absorbed  by 
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potash,  its  heavy  hydrocarbons  by  fuming  sulphuric  acid,  and  its 
oxygen  in  an  alkaline  solution  of  pyrogallol.  Atmospheric  air  is 
then  introduced,  the  mixture  exploded,  and  after  ascertaining  the 
amount  of  carbonic  anhydride  formed,  hydrogen  is  admitted  and  the 
excess  of  oxygen  estimated.  Allowance  must  be  made  for  the  nitrogen 
contained  in  the  air,  which  is  assumed  to  contain  20*9  per  cent,  of 
oxygen.  The  method  of  calculation  will  be  easily  understood  by 
analysts  accustomed  to  this  kind  of  work.  L.  de  K. 

Examination  of  Eucalyptus  Oil.  By  Helbing  and  Passmore 
{Zeit.  anal.  Chem.,  1898,  37,  404 — 405  :  from  Helbing's  Pharmacolog. 
Record,  VIII.) — A  eucalyptus  oil  for  therapeutic  purposes  should  be 
characterised  by  a  high  percentage  of  eucalyptol  and  the  absence  of 
volatile  aldehydes,  which  would  irritate  the  mucous  membrane.  The 
sp.  gr,  should  be  between  0-910  and  0*930  at  15°.  Eighty  per  cent, 
of  the  oil  should  distil  between  170°  and  190°,  and  on  cooling  to  16°, 
40 — 50  per  cent,  of  eucalyptol  should  crystallise  out.  This,  after 
washing  with  a  little  light  petroleum  and  drying,  should  melt  at  5°  and 
boil  at  about  176°;  its  sp,  gr.  is  between  0-922  and  0-924  at  15°,  and 
in  a  100  mm.  tube  it  should  not  rotate  the  plane  of  polarised  light 
more  than  half  a  degree  in  either  direction.  The  first  fractions  of  the 
distillate  should  be  tested  with  sodium  hydrogen  sulphite  for  aldehydes 
and  ketones.  Of  seven  samples  examined,  one  (French)  contained  no 
eucalyptol,  and  one  (Calif ornian)  only  1  -8  per  cent.  Another  specimen 
(Spanish)  contained  much  aldehyde.  M.  J.  S, 

Distillation  of  Dilute  Aqueous  Solutions  of  Ethylic  Alcohol. 
Estimation  of  Alcohol  therein.  By  Maurice  Nicloux  and  L. 
Bauduer  {Bull.  Soc.  Chim.,  1897,  [iii],  17,  424— 427).— Three  dilute 
solutions  of  alcohol  (1  :  500,  1  :  1000,  and  1  :  3000)  were  distilled,  and 
the  alcohol  contained  in  the  different  fractions  of  the  distillate  was 
estimated.  The  results  obtained  are  given  in  tabular  form,  and  are 
also  represented  by  curves.  It  appears  that  the  rapidity  with  which 
the  alcohol  distils  over  increases  with  the  dilution,  the  first  fourth  of 
the  distillate  from  the  most  dilute  solution  (1  :  3000)  containing 
practically  the  whole  of  the  alcohol  present,  whereas,  in  the  case  of  the 
1  ;  500  solution,  about  7  per  cent,  of  the  alcohol  remained  in  the  retort 
after  a  third  of  the  liquid  had  passed  over.  The  first  twentieth  con- 
tained, in  each  case,  about  half  the  total  alcohol  present.  The  alcohol 
in  still  more  dilute  solutions  (up  to  1  :  10,000)  may  be  estimated  by 
distilling  over  a  fourth  part  and  then  applying  the  volumetric  process, 
based  on  the  oxidation  of  the  alcohol  by  potassium  dichromate,  which 
has  been  previously  described  by  one  of  the  authors  {Compt.  rend.  Soc. 
bid.,  [x],  3,  841).  K  L. 

Estimation  of  Small  Quantities  of  Glycerol.  By  Maurice 
NiCLoux  {Bull.  Soc.  Chim.,  1897,  [iii],  17,  455— 458).— The  author 
points  out  some  errors  which  Bordas  andde  Raczkowski  have  made  in  the 
application  of  his  process  for  the  estimation  of  alcohol  to  the  estima- 
tion of  glycerol  (Abstr.,  1897,  ii,  193).  When  oxidised  by  excess  of 
potassium  dichromate  and  sulphuric  acid,  glycerol  yields  only 
carbonic  anhydride  and  water,  and  not  formic  acid ;  the  latter  is  im- 
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mediately  oxidised  by  the  chromic  acid,  even  in  very  dilute  solution. 
The  standard  chromate  solution  should  theoretically  contain  3728 
grams  of  potassium  dichromate  per  litre,  and  not  48  grams  as  stated 
by  Bordas  and  Raczkowski.  This  has  been  confirmed  practically  by 
experiments  with  pure  glycerol ;  1  c.c.  of  the  solution  is  equivalent  to 
5  c.c.  of  a  01  per  cent,  solution  of  glycerol.  N.  L. 

Quantitative  Separation  of  Hemicellulose,  Cellulose,  and 
Lignin.  Presence  of  Pentosans  in  these  Substances.  By  Wilhelm 
HoKFMEiSTEB  (Londw.  Versuc/is-Stat.,  1898,  60,  347—362.  Compare  this 
vol.,  ii,  148). — The  separation  of  the  cellulose-like  carbohydrates  of 
sunflower  husks,  is  described. 

In  order  to  ascertain  the  effect  of  dilute  ammonia  on  the  cellulose 
substances  of  lignin,  a  dried  5  per  cent,  caustic  soda  extract  was 
extracted  successively  with  1,  2,  3,  and  4  per  cent,  sodium  hydroxide 
solution.  Five  grams  of  the  2  per  cent,  extract  was  then  subjected  to 
the  action  of  ammonia  vapour ;  the  cellulose  did  not  completely  dis- 
solve in  6  weeks.  Cellulose  insoluble  in  caustic  soda  (32  grams)  was 
next  extracted  with  ammonia,  in  a  similar  manner,  for  10  days, 
dried,  and  weighed.  3046  grams  remained,  which,  when  treated  with 
5  i)er  cent,  aqueous  caustic  soda,  yielded  0-96  gram  ( «=  3  per  cent.)  of 
hemicellulose. 

When  cellulose  is  dissolved  in  Schweizer's  solution,  the  residue  is, 
by  repeated  extraction  with  aqueous  sodium  hydroxide,  completely 
converted  into  the  soluble  form.  On  evaporating  the  ammonia  from 
the  Schweizer's  extract,  at  the  ordinary  temperature,  and  on  a  water 
bath  respectively,  different  amounts  of  cellulose  are  obtained  ;  more 
hemicellulose  is  obtained,  by  caustic  soda,  from  the  heated  solution  than 
from  that  which  was  not  heated.  In  this  operation,  the  pentosans 
are  more  influenced  than  the  hexosans ;  pentosans  are  not  always 
readily  dissolved  by  caustic  soda,  and  hexosans  are  frequently  more  or 
less  readily  dissolved.  Both  occur  in  lignin  and  are  then  undoubtedly 
indigestible.  These  points  have  to  be  considered  in  judging  the 
digestibility  of  these  carbohydrates. 

A  comparison  of  analyses  of  clover,  at  different  periods,  in  the  first 
and  second  years  of  growth,  shows  that  both  cellulose  (Schweizer's 
extract)  and  lignin  increase  during  the  vegetative  period.  In  the 
first  year,  there  was  an  increase  in  both  constituents.  In  the  second 
year,  the  lignin  alone  increased  to  the  end ;  the  cellulose  decreased 
at  the  end  of  June.  In  the  first  year,  it  seemed  an  absolutely  as 
well  as  relatively  greater  amount  of  cellulose  and  lignin  was  produced 
than  in  the  second  year  ;  this,  however,  requires  confirmation.  The 
amount  of  pentosans  in  the  Schweizer  extract  was  relatively  greater  in 
the  second  than  in  the  first  year,  but  decreased  in  the  lignin  more  in 
the  second  year  than  in  the  first ;  this  result  is  also  given  with  reserve. 

N.  H.  J.  M. 

Volumetric  Estimation  of  Nitrated  Derivatives  of  Phenols. 
By  Lbo  Schwarz  (MonatsL,  1898,  14,  139— 153).— The  method 
originally  suggested  by  Mohr  for  the  estimation  of  acids  by  titrating 
the  amount  of  iodine  liberated  by  them  from  a  mixture  of  an  iodate 
and  an  iodide,  is  applicable  to  ^the  estimation  of  the  nitrated  phenols 
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and  some  of  their  derivatives.  In  order  to  obtain  an  accurate  result, 
the  phenol  must  be  heated  with  the  mixture  of  iodate  and  iodide 
at  100°,  in  a  closed  vessel,  for  some  time.  Under  these  circumstances, 
it  is  found  that  tri-  and  tetra-nitro-derivatives  yield  satisfactory  results 
independent  of  the  duration  of  heating,  experiments  having  been  mado 
with  picric  acid,  trinitroresorcinol,  trinitro-a-naphthol,  2:5:  6-trinitro- 
thymol,  and  tetranitrofluorescein.  Dinitro-compounds,  on  the  other 
hand,  yield  iodine  substitution  products  when  the  heating  is  prolonged, 
and  a  low  result  is  then  obtained  (2  : 4-dinitrophenol,  2  :  4-dinitro- 
a-naphthol,  3  :  6-dinitrocresol,  2  :  6-dinitrothymol,  dinitrofluorescein, 
and  3  :  5-dinitrosalicylic  acid).  Finally,  mononitrophenols  so  readily 
yield  substitution  products  that  they  cannot  be  estimated  in  this 
way;  paranitrophenoxyacetic  acid,  however,  gives  good  results. 

A.  H. 

Application  of  Alkaline  Formalin  in  Quantitative  Analysis. 
By  LuDwiG  Yanino  {Ber.,  1898,  31,  1763—1765.  Compare  this  vol., 
ii,  461). — Gold  and  silver  may  be  conveniently  estimated  by  pre- 
cipitating the  metals  with  an  alkaline  solution  of  formaldehyde. 

Silver  chloride  is  converted  quantitatively  into  metallic  silver  by 
the  agency  of  formaldehyde  and  caustic  soda.  In  the  case  of  silver 
bromide  and  iodide,  the  decomposition  proceeds  with  greater  difficulty, 
and  is  not  complete.  M.  O.  F. 

Generalisation  of  Legal's  Reaction.  By  G.  Deniges  {Bull.  Soc, 
Chim.,  1897,  [iii],  17,  381—382.  Compare  Abstr.,  1897,  ii,  467).— 
The  author  acknowledges  the  claim  of  Bola  von  Bitto  (Abstr.,  1892, 
924)  to  priority  in  the  study  of  the  nitroprusside  reaction  for  aldehydes, 
&c.,  and  draws  attention  to  certain  points  of  difference  between  his 
own  work  and  that  of  von  Bitto,  with  whose  conclusions  he  is  in  general 
agreement.  N.  L. 

Analysis  of  Crude  Tartars,  &c.  {Zeit.  anal.  Cheni.,  1898,  37, 
382 — 384.  See  this  vol.,  ii,  465). — The  chemists  at  the  factory  "late 
Goldenberg,  Geromont  and  Co."  have  introduced  the  following  modifica- 
tions into  their  process.  The  mixture  of  lees  with  hydrochloric  acid  is 
diluted  with  an  equal  volume  of  water  after  the  first  hour's  digestion, 
and  then  allowed  to  remain  for  a  second  hour  before  making  up ;  the 
evaporated  filtrate  is  treated  with  acetic  acid  while  hot  instead  of  first 
cooling  :  after  stirring  for  5  minutes,  the  alcohol  is  added  immediately, 
thus  avoiding  the  precipitation  of  slimy  substances  which  would 
obstinately  retain  acetic  acid.  The  washing  is  prolonged  until  30  c.c. 
of  the  filtrate  requires  only  2 — 3  drops  of  N/5  alkali  to  render  it 
alkaline,  the  indicator  used  in  the  titration  being  a  sensitive  litmus 
paper  of  reddish-violet  colour.  In  all  other  respects,  the  details  of  the 
former  method  are  retained.  M.  J.  S. 

Detection  and  Separation  of  Admixed  Tartaric,  Racemic, 
and  Mesotartaric  Acids.  By  Arnold  F.  Holleman  {Rec.  Trav. 
Chim.,  1898,  17,  69—75).     See  this  vol.,  i,  515. 

Estimation  of  Succinic  Acid  in  the  Presence  of  Tartaric  and 
Lactic  Acids.  By  Fred.  Bordas,  Joulin  and  Sig.  de  Raczkowski  (/. 
Pharm.,  1898,  [vi],  7,  417 — 418). — The  solution  containing  the  three 
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acids  is  exactly  neutralised  with  N/10  potassium  hydroxide,  an  excess  of 
a  concentrated  solution  of  silver  nitrate  added,  and  the  precipitate 
removed  and  washed  until  the  filtrate  no  longer  gives  a  precipitate 
with  potassium  chromate.  The  precipitate  consists  of  silver  succinate, 
all  the  silver  tartrate  having  been  dissolved  by  the  water.  The 
precipitate  is  washed  into  a  flask  wiih  water,  one  or  two  drops  of 
potassium  chromate  solution  added,  and  N/10  sodium  chloride 
run  in  until  the  red  colour  of  the  precipitate  disappears  and  the  liquid 
becomes  slightly  yellow ;  the  solution  is  finally  titrated  back  with  N/10 
silver  nitrate.  J.  J.  S. 

Volumetric  Estimation  of  Glycerophosphates.  By  H.  Imbert 
and  J.  pAoks  {J.  P/uirm.,  1898,  [vi],  7,  378— 384).— It  is  stated  that 
the  method  adopted  by  Imbert  and  Astruc  is  general  and  sufficiently 
accurate.  By  the  use  of  calcium  chloride,  phosphates  may  also  be 
estimated  in  the  presence  of  glycerophosphates,  especially  if  the  amount 
of  phosphate  present  is  more  than  5  per  cent,  of  the  mixture.  Below 
this  limit,  the  method  is  not  so  trustworthy.  Borates  and  silicates 
must  be  detected  by  a  special  analysis.  J.  J.  S. 

Estimation  of  Rosin  and  Rosin  Oil  in  Linseed  Oil.  By 
Leonard  db  Koninoh  {Chevi.  News,  1898,  77,  287). — Mcllhiney 
(Abstr.,  1894,  ii,  370)  has  shown  that  boiled  linseed  oil,  when  treated 
with  bromine,  yields  no  hydrogen  bromide,  but  that  a  large  quantity 
of  this  acid  is  formed  when  the  oil  contains  rosin  or  rosin  oil.  In 
order  to  make  this  a  practical  process  for  the  assay  of  linseed  oil,  the 
author  first  takes  the  bromine-acidity  figure  of  the  sample,  and  if  it  is 
fairly  high,  there  is  no  doubt  that  rosin,  rosin  oil,  or  both  are  present. 
Another  portion  of  the  sample  is  now  saponified  with  alcoholic  potash 
and  any  unsaponifiable  matter  is  extracted  by  means  of  light  petroleum  ; 
if  any  appreciable  quantity  is  obtained,  the  bromine-acidity  figure  is 
taken,  which  then  will  simply  represent  rosin  oil.  Rosin  oil,  as  it 
occurs  in  England,  contains  but  very  little  saponifiablo  matter,  but 
samples  from  German  origin  contain  much  more  of  the  rosin  acids, 
and  will,  therefore,  be  only  partially  recovered  by  the  alkali-petroleum 
treatment. 

Rosin  cannot  be  estimated  by  isolating  the  fatty  acids  from  the 
extracted  soap-ley,  and  subjecting  them  to  the  bromine  treatment,  as, 
even  when  free  from  rosin,  they  yield  an  appreciable  quantity  of 
hydrogen  bromide.  If  the  sample  of  linseed  oil  should  contain  free 
fatty  acids,  it  will,  of  course,  yield  a  trace  of  hydrogen  bromide 

If  rosin  should  be  found,  it  may  to  some  extent  be  derived  from 
the  use  of  inferior  rosin  oil.  If  the  oil  contains  no  mineral  matter, 
the  presence  of  added  rosin  becomes  very  doubtful.  L.  de  K. 

Analysis  of  Theobromine.  By  Maurice  Francois  (/.  PJicirm., 
1898,  [vi],  7,  521— 523).— The  following  tests  are  recommended.  A 
solution  of  theobromine  in  nitric  acid  and  water  yields  a  precipitate 
with  a  10  per  cent,  solution  of  silver  nitrate;  on  warming  and  then 
allowing  to  cool,  colourless  needles  are  deposited. 

The  formation  of  theobromine  tetriodide  is  another  good  test.  Also 
treatment  with  bromine  water  and  subsequent  addition  of  ferrous 
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sulphate  and  ammonia,  when  an  indigo  blue  colour  is  developed  ;  this 
last  reaction  is  also  given  by  caffeine. 

For  analysis,  the  best  methods  are.  1.  Heating  in  a  platinum 
vessel ;  no  residue  should  be  left.  2.  Melting  point  determination 
(338—340°).  3.  Determination  of  solubility  in  alcohol  of  95°.  The 
solubility  of  theobromine  at  21°  is  0*045  gram  in  100  c.c,  of  alcohol, 
whereas  for  caffeine  the  amount  is  0*93  gram  in  100  c.c.  If  theo- 
bromine contains  5  per  cent,  of  caffeine,  100  c.c.  of  alcohol  dissolves 
0"29  gram  of  the  mixture.  J.  J.  S. 

Chemico-legal  Detection  of  Vegetable  Poisons.  By  Michael 
VON  Senkowski  {Zeit.  anal.  Gliem.,  1898,  37,  359 — 365). — The  author  is 
unable  to  confirm  unconditionally  the  statement  of  Kippenberger 
(Abstr,,  1895,  ii,  465)  that  glycerotannic  acid  effects  an  universal 
separation  of  the  vegetable  alkaloids  from  the  products  of  decomposi- 
tion of  animal  matter.  Solutions  of  peptone  (Witte's)  and  of  colchicine 
and  helleborein  behave  almost  identically  with  that  reagent,  giving 
no  precipitate  until  water  is  added.  Concentrated  glycerotannic  acid 
dissolves  even  albumin.  The  alkaloid  tannates  are,  however,  not  com- 
pletely insoluble  in  water,  and  when  brought  in  contact  with  hide 
powder  the  tannic  acid  is  completely  removed  from  them,  leaving  the 
alkaloid  in  solution.  With  proteids,  this  is  not  the  case  ;  they  remain 
entirely  in  the  precipitate.  An  aqueous  extract  of  cadaveric  matter, 
acidified  with  tartaric  atid,  is  therefore  precipitated'by  a  10  per  cent, 
solution  of  tannic  acid  (which  must  be  as  free  as  possible  from  gallic 
acid)  using  as  small  an  excess  as  possible;  about  10 — 15  c.c.  to  100 
grams  of  a  substance  is  generally  suflicient.  Hide  powder  is  then  im- 
mediately added  in  quantity  sufficient  to  render  all  the  tannic  acid 
insoluble,  and  after  a  few  hours  the  whole  is  thrown  on  a  filter.  A 
clear  and  almost  colourless  filtrate  is  obtained,  which  is  ready  for  ex- 
traction with  ether  or  chloroform.  Care  must  be  taken  to  keep  the 
mixture  acid  during  the  whole  operation,  otherwise  part  of  the  alka- 
loid may  remain  in  the  precipitate.  It  is  also  advisable  to  shake  the 
filtrate  with  light  petroleum  before  using  the  alkaloid  solvent,  other- 
wise the  alkaloid  may  be  contaminated  with  traces  of  fat. 

M.  J.  S. 

Estimation  of  Alkaloids  in  Tinctures.  By  Julius  Katz  {Arch. 
Pharm.,  1898,  236,  81— 100).— By  the  following  methods  of  esti- 
mating the  amount  of  alkaloids  in  tinctures,  &c.,  the  author  avoids  the 
application  of  heat  which  causes  the  decomposition  of  many  alkaloids. 
To  25  c.c.  of  the  tincture  containing  about  45  per  cent,  of  alcohol, 
1  c.c.  of  a  33  per  cent,  solution  of  sodium  carbonate  is  added,  and  the 
alkaline  solution  shaken  with  50  c.c.  of  ether.  The  ethereal  extract 
is  washed  with  3  c.c.  of  water,  the  alkaline  solution  extracted  twice 
with  successive  quantities  of  25  c.c.  of  ether  containing  10  per  cent. 
of  alcohol,  and  the  extracts  washed  separately  with  1'5  c.c.  of  water. 
The  mixed  ethereal  solutions  are  shaken  with  2 — 3  grams  of  ignited 
calcium  sulphate,  filtered  into  a  flask  containing  50  c.c.  of  water,  and 
then  titrated  by  Partheil's  method  with  centinormal  acid,  using  3 
drops  of  an  alcoholic  solution  of  iodeosin  (1  :  250)  as  indicator.  In 
the  case  of  tinctures  containing  alkaloids  which  are  not  easily  soluble 
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in  ether,  25  c.c.  is  extracted  with  30  c.c.  of  a  mixture  of  3  parts  of 
chloroform  with  1  of  ether,  the  extract  washed  with  3  c.c.  of  a  30  per 
cent,  solution  of  sodium  chloride,  and  the  process  repeated  twice, 
using  15  c.c.  of  the  solvent  and  1'5  c.c.  of  salt  solution  each  time. 
If  necessary,  the  separation  of  the  chloroform-ether  from  the  aqueous 
solution  may  be  accelerated  by  adding  2 — 3  grams  of  sodium  chloride. 
The  mixed  extracts  are  run  into  10 — 15  c.c.  of  a  10  per  cent,  solution 
of  sodium  chloride  and  titrated  as  before. 

Tinctures  which  contain  more  than  45  per  cf^  of  alcohol  are 
diluted  with  water,  or  when  chloroform  and  ether  an  to  be  used,  with 
a  15  per  cent,  solution  of  sodium  chloride.  Preparations  containing 
chlorophyll  or  fat  are  shaken  with  an  equal  weight  of  water  acidified 
with  a  few  drops  of  sulphuric  acid  and  then  filtered  ;  the  last  traces 
of  fat  are  removed  by  shaking  with  light  petroleum.  The  author 
finds  that  the  alkaloid  cannot  be  completely  removed  by  the  above 
methods  from  aqueous  extracts  which  contain  more  than  3  per  cent, 
of  the  alkaloid,  possibly  on  account  of  their  high  content  of  pectin. 
1 — 1'5  grams  of  extract  is  dissolved  in  40 — 50  c.c.  of  45  per  cent, 
alcohol,  and  the  alkaloid  then  estimated  as  in  the  case  of  a  tincture. 
Estimations  of  aconitine,  atropine,  hyoscyamine,  coniine,  emetine, 
and  of  the  alkaloids  in  a  number  of  homoeopathic  essences  and  extracts 
are  quoted.  E.  W.  W. 

Estimation  of  Plant-food  in  Soils.  By  Waltek  Maxwell  (J. 
Amer.  Ckeni.  Soc,  1898,  20,  107— 109).— This  is  a  preliminary  -note 
on  the  best  solvents  for  using  in  the  testing  of  soils  for  agricultural 
purposef!.  Carbon  acids  and  amido-acids  only  should  be  used  ;  mineral 
acids  should  be  excluded.  L.  de  K. 

Method  of  Drying  Fseces.  By  Heimrioh  Poda  (Zeit.  physiol. 
Chem.,  1898,  25,  355— 359).— The  chief  point  in  this  method,  which  is 
described  as  easy  and  rapid,  consists  in  performing  the  desiccating 
process  after  the  mass  has  been  treated  with  absolute  alcohol. 

W.  D.  H. 

The  Estimation  of  Haemoglobin  in  Cat's  Blood.  By  Fuiedrich 
Krijoer  {Zeit.  physiol.  Chem.,  1898,  25,  256— 257).— The  statement 
made  by  Abderhalden  (this  vol.,  ii,  415)  that  cat's  haemoglobin 
is  difficult  to  crystallise  is  disputed.  His  quantitative  results  also 
are  criticised,  as  no  spectrophotometric  observations  were  made. 

W.  D.  H. 


549 


General  and  Physical  Chemistry. . 


Spectra  of  some  of  the  Elements  with  a  Constant  Luminous 
Discharge  in  Geissler  Tubes.  By  Alfred  Kalahne  {Ann.  Phys., 
Chem.,  1898,  [ii],  65,  815 — 848). — The  spectra  of  iodine,  bromine, 
mercury,  cadmium,  sodium,  tin,  and  lead  were  examined  under  a 
constant  discharge  from  600  accumulator  cells,  giving  an  E.  M.  F.  of 
1200  volts.  The  appearances  obtained  were  qualitatively  similar  to 
those  which  are  given  by  weak,  intermittent  discharges.  The  pro- 
portionality between  light  intensity  and  current  strength  which 
Angstrom  noticed  with  nitrogen  and  hydrogen,  was  not  observed  with 
mercury  or  cadmium  vapour.  In  the  case  of  cadmium,  the  intensity 
of  the  lines  increases  more  rapidly,  with  mercury  less  rapidly,  than 
the  current  strength.  With  a  constant  current,  the  lines  in  the 
mercury  and  cadmium  spectra  decrease  in  intensity  with  increasing 
pressure.  H.  C. 

Racemic  Substances.  By  Friedrich  W.  KUster  {Ber.,  1898, 
31,  1847 — 1853). — Landolt  {Oplische  Drehungsvermogen,  2nd  ed.)  con- 
cludes that  racemic  (r)  compounds  only  exist  in  the  crystalline  state  ; 
in  the  liquid  state  and  in  solution,  they  are  entirely  dissociated  into 
their  dextrorotatory  {d)  and  Isevorotatory  (J)  components.  This, 
however,  is  not  universally  true ;  for  instance,  100  parts  of  water 
dissolve  only  0684  parts  of  silver  ^valerate,  but  1'182  of  the  r-salt. 
Taking  the  electrolytic  dissociation  into  account,  it  can  be  shown  that 
the  solution  of  the  r-valerate  would  be  supersaturated  as  regards  the 
^-salt,  supposing  it  to  be  dissociated  entirely  into  its  components.  The 
discrepancy  can  only  be  explained  by  supposing  that  part  of  the 
r-salt  remains  in  the  racemic  condition,  even  after  it  has  gone  into 
solution  ;  this  part  can  be  calculated  to  be  at  least  20  per  cent,  of  the 
whole.  A  similar  supposition  must  be  made  with  regard  to  barium 
camphoronate,  of  which  the  d  and  I  varieties  are  very  sparingly  soluble, 
whilst  the  r  variety  dissolves  very  readily.  To  take  the  case  of  a 
liquid,  it  is  possible  to  calculate,  from  the  known  solubility  of  cZ-coniine 
(1-80  parts  in  100  of  water  at  19  5°)  what  would  be  the  solubility  of 
r-coniine,  assuming  the  latter  liquid  to  be  simply  a  {dl)  mixture  of  d 
and  I  components.  The  solubility  thus  calculated  is  considerably  greater 
than  that  actually  observed  (1*9 3  parts)  ;  this  could  be  accounted  for 
by  supposing  not  less  than  30  per  cent,  of  the  liquid  r-coniine  to  exist 
still  in  the  racemic  condition,  or  about  15  per  cent.,  if  it  be  assumed 
that  the  active  coniines  are  also  associated  each  into  double  molecules. 

C.  F.  B. 

Action  of  Ammonium  Persulphate  on  the  Silver  of  Photo- 
graphic Plates.  By  Auguste  LuMi:fcRE,  Louis  LuMii:RE  and  Alphonse 
Seyewetz  {Gompt.  rend.,  1898, 126,  1639— 1642).— The  use  of  a  5  per 
cent,  aqueous  solution  of  ammonium  persulphate  is  recommended  for 
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the  correction  of  over-exposed  and  over-developed  photographic  plates, 
this  reagent  having  the  advantage  over  other  reducers  of  preserving 
the  half-tones.  It  appears  that  the  ammonium  persulphate  penetrates 
the  gelatin  film  and  dissolves  the  silver  def>osited  in  its  lower  layers, 
a  soluble  double  sulphate  of  silver  and  ammonium  being  formed.  The 
latter  diffuses  through  the  film  and,  on  reaching  the  surface,  is  reduced 
by  the  excess  of  ammonium  persulphate  with  which  it  there  comes  in 
contact,  with  evolution  of  oxygen  and  deposition  of  metallic  silver. 
This  deposition  compensates  to  some  extent  for  the  solution  of  silver 
taking  place  in  the  interior  of  the  film,  but  since  the  former  process 
occurs  only  at  the  surface,  whilst  the  latter  is  confined  to  the  deeper 
parts  of  the  film,  it  follows  that  the  superficial  half-tones  are  but 
little  affected  whereas  the  deeper  and  denser  deposits  are  considerably 
reduced.  N.  L. 

Badiations  from  Thorium  and  its  Compounds.  By  Gerhabd 
Carl  Schmidt  {Compt.  rend.,  1898,  126,  1264).— Thorium  and  its 
compounds  emit  radiations  analogous  to  those  emitted  by  uranium  and 
its  compounds  ;  they  discharge  an  electrified  body  whatever  the  sign 
of  the  charge,  and  the  effect  is  exerted  through  a  thin  sheet  of 
aluminium.      The  nitrate  and  sulphate  are  more  active  than  the  oxide. 

C.  H.  B. 

Electrical  Oscillations.  By  Hugo  Kauffman  {Zeit.  physikal. 
Cfiem.,  1898,  26,  719 — 727). — When  the  vapours  of  various  chemical 
compounds  are  exposed  to  the  infiuence  of  electrical  oscillations, 
various  results  may  occur  :  (1)  the  vapour  may  become  luminous  ;  (2) 
it  may  be  cros.sed  by  spark  discharges,  usually  of  a  green  colour  ;  (3) 
it  may  remain  dark,  at  least  until  a  very  high  tension  is  reached. 
The  behaviour  in  this  respect  of  over  50  compounds  was  investigated, 
and,  although  general  deductions  cannot  be  drawn  from  so  few  obser- 
tions,  yet  some  constitutive  influences  are  indicated.  Thus,  almost 
all  the  aromatic  amines  become  luminous,  and  present  more  or  less 
similar  appearances,  whilst  the  ease  with  which  luminosity  occurs  ap- 
pears to  be  in  part  dependent  on  the  basic  character  of  the  amine,  as 
compounds  which,  by  substitution,  have  lost  their  basic  nature  (for 
example,  nitraniline  or  tribromaniline)  are  no  longer  rendered  lumi- 
nous. This  rule,  however,  cannot  be  extended  to  cyclic  compounds 
containing  nitrogen.  Amongst  hydrocarbons,  the  aliphatic  compounds 
and  the  simple  benzene  compounds  remain  dark  until  a  very  high 
tension  is  reached ;  but  most  of  the  hydrocarbons  containing  two  or 
more  benzene  rings  readily  become  luminous.  In  all  cases,  it  was 
observed  that,  during  luminosity,  the  vapour  acted  as  a  conductor. 

L.  M.  J. 

Mercury-zinc  and  Mercury-cadmium  Cells  as  Standards. 
By  WiLHELM  Jaeger  and  K.  Kahle  (Ann.  j^hys.  Clievi.,  1898,  [ii],  66, 
926 — 942). — A  comparison  of  a  series  of  Clark  standard  cells  with 
cells  of  the  Weston  type  has  been  made  during  a  period  of  over  twelve 
months,  in  order  to  test  the  constancy  of  these  cells.  The  mean  of 
the  results  obtained  is  given  below. 
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Clark  O*.  Clark  15°.  Clark  0°. 

Date  Cadm.  20°, 

March,  1896 1'4227 

Jan.,  1897  1-42277 

Nov.,  1897 1-4228 

Mean  1-42277 

Bfl9.ciency  of  an  Electrolytic  Cell.  By  Ferdinand  Hurter  and 
B.  Zahorski  (/.  Soc.  Chem.  Ind.,  1897,  16,  97— 107).— A  formula 
which  expresses  the  efficiency  of  an  electrolytic  cell,  or  that  fraction 
of  the  energy  consumed  by  the  cell  which  is  converted  into  the  desired 
potential  chemical  energy,  is  aejV.  Here  e  is  the  so-called  back 
E.  M.  F.  corresponding  to  the  products  which  are  desired,  and  V  the 
actual  E.  M.  F.  measured  at  the  terminals  of  the  cell.  The  factor  a 
is  the  fraction  of  the  electrochemical  equivalent  of  the  desired  sub- 
stance actually  obtained  per  ampere.  Theoretically,  for  every  ampere  of 
current,  one  electrochemical  equivalent  should  be  obtained,  and  this 
theoretical  yield  is  easily  approached  in  all  cases  where  the  separated 
ions  are  deposited  as  solids  or  removed  as  gases.  But  where  the  pro- 
ducts of  electrolysis  remain  in  solution,  the  newly-formed  products 
take  part  in  the  conduction  of  the  current,  some  of  which  therefore  is 
wasted.  To  make  a  satisfactory  calculation  of  the  exact  value  of  the 
current  efficiency,  it  is  therefore  necessary  to  know  how  the  current 
divides  between  several  electrolytes.  This,  as  Hittorf  has  pointed  out, 
can  be  found  by  migration  experiments,  and  current  efficiency  depends 
chiefly  on  the  phenomena  of  migration,  or,  what  is  practically  the 
same  thing,  the  conductivity  of  the  solutions.  As  the  authors  show, 
a  limiting  value  of  the  current  efficiency  can,  therefore,  be  calculated, 
but  in  most  cases  this  is  all,  as  in  complicated  processes  we  know  but 
little  of  the  real  values  of  the  E.  M,  F.  of  polarisation. ;  H.  0. 

Chemical  Theory  of  the  Lead  Accumulator.    By  F.  Dolezalek 

{Ann.  phys.  Chem.,  1898,  [ii],  65,  894— 920).— The  simplest  theory  of 
the  changes  occurring  in  the  lead  accumulator  is  expressed  by  the 
equation  PbOj  +  Pb  -f  2H2S04:^2PbS04  +  2H2O.  On  charging,  the  re- 
action occurs  from  left  to  right,  on  discharging,  from  right  to  left. 
This  process  would  be  a  fully  reversible  one,  but  many  of  the  changes 
which  occur  in  the  accumulator  when  at  work  are  not  apparently  in 
keeping  with  this  simple  view  of  its  action  ;  this  is  more  especially 
the  case  with  the  behaviour  on  charging  and  discharging,  as  the 
E.  M.  F.  is  found  to  be  slightly  higher  during  the  first  than  during 
the  second  operation,  thus  causing  a  considerable  loss  of  energy.  The 
author  traces  this  loss  to  the  changes  which  take  place  in  the  concen- 
tration of  the  acid,  and  consequent  diffusion  and  convection,  and  also 
production  of  concentration  currents  in  the  cell.  Taking  these 
changes  into  account,  the  above  theory  of  a  fully  reversible  reaction 
in  the  sense  given  is  fully  satisfactory.  H.  C. 

New  Electrolytic  Diaphragm.  By  Heinrich  Pauli  and  Ludwig 
PiNCUSsoHN  {Chem.  Zeit.,  1897,  21,  1048— 1049).— The  improved  cell 
recommended  by  the  authors  is  made  much  shorter  and  wider  than  the 
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ordinary  commercial  porous  pot.  At  its  upper  end,  it  is  strengthened 
by  a  flange  containing  four  holes,  through  which  two  wires  are  passed, 
and  in  this  manner  the  cell  is  suspended  within  the  outer  vessel,  such 
as  a  flat  crystallising  pan.  As  the  electrodes  are  not  curved,  but 
straight  and  parallel,  it  is  easier  to  keep  up  a  uniform  current  density. 

L.  DE  K. 

Accuracy  of  the  Values  of  Dissociation  Determined  by  the 
Electrical  Conductivity  Method.  By  Arthur  A.  Noyes  {Z«it. 
phi/sikal.  Chem.,  1898, 26,  699—710,  and  J.  Atner.  Chem.  Soc,  1898,  20, 
617 — 528). — Van  Laar  considers  that  the  conductivity  method  does  not 
give  accurate  values  for  the  dissociation  (this  vol.,  ii.,  158)  ;  the  author 
is  of  a  contrary  opinion,  and  shows  that,  in  some  particulars,  the  ex- 
pressions deduced  by  van  Laar  for  the  heat  of  dissolution  are  inaccurate, 
and  deduces  formula;  based  upon  bothOstwald's  and  van't  Hoff's  dilution 
laws.  The  values,  as  calculated  by  these  expressions,  especially  in  the 
case  of  the  second,  agree  well  with  the  experimentally  found  values  in 
the  ca.ses  of  those  compounds  where  van  Laar  had  found  that  discrepan- 
cies occur  between  the  determinations  and  the  values  deduced  by  his  for- 
mula. The  fact  that  the  inversion  velocities  of  sugar  by  hydrogen 
chloride  differ  in  water  and  in  aqueous  alcohol  (Cohen,  this  vol.,  ii,  154), 
although  the  dissociation  as  determined  by  the  conductivity  is  equal  in 
the  two  solvents,  does  not  disprove  the  availability  of  the  conductivity 
method,  as  the  alcohol  may  have  a  catalytic  retarding  influence  on  the 
reaction  itself,  whilst,  further,  the  experiments  of  Lowenherz  actually 
indicate  a  lowering  of  tbe  dissociation  in  aqueous  solutions  on  the 
addition  of  alcohol  (Abstr.,  1896,  ii,  587).  The  conductivity  dissocia- 
tion values  for  potassium  chloride  in  from  N/100  to  N/10  aqueous 
solutions  are  in  very  close  accord  with  those  determined  cryoscopically 
by  Jones,  Loomis,  Abegg,  and  Raoult,  whilst  for  sodium  chlorides  the 
values  do  not  differ  more  from  the  mean  of  the  cryoscopic  results  than 
do  the  latter  among  themselves.  The  author,  therefore,  considers  that 
the  conductivity  method  does  actually  yield  the  true  dissociation,  and 
further  points  out  that,  even  if  van  Laar's  contention  were  supported, 
his  explanation  fails,  inasmuch  as  it  necessitates  that  the  dissociation 
values  should  alter  with  the  current  strength,  which  is  not  the  case. 

L.  M.  J. 

Electrical  Conductivity  of  Potassium  Permanganate 
Solutions.  By  Georo  Brbdio  {Compt.  rend.,  1898,  126,  1269). — 
Measures  of  the  electrical  conductivity  of  dilute  solutions  of  potassium 
permanganate  have  been  made  by  the  author  {Zeit.  phrjsikcU.  Chem., 
1893,  12,  233,  and  1894,  13,  217,  and  by  Franke  and  Loven,  ibid., 
1895,  16,  475,  and  1896,7,  376.    Compare  Legrand,  this  vol.,  ii,  496). 

C.  H.  B. 

Conductivity  of  Aqueous  Solutions  of  Praseodymium  and 
Neodymium  Sulphates.  By  Harry  C.  Jones  and  H.  M.  Keese 
{Amer.  Chem.  J.,  1898,  20,  606— 607).— The  following  table  gives  the 
conductivity  of  aqueous  solutions  of  the  salts  for  various  concentra- 
tions ;  V  denotes  the  number  of  litres  of  solution  which  contain  a  gram 
molecule  of  the  salt,  and  /x^  the  corresponding  molecular  conduc- 
tivity. 
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Praseodymium  sulphate.  Neodymium  sulphate. 


V. 

M» 

V. 

M» 

14-71 

98-33 

25-33 

115-03 

29-42 

117-43 

50-65 

137-65 

58-84 

141-42 

101-31 

166-35 

117-68 

169-47 

202-62 

197-91 

294-2 

217-83 

506-5 

255-43 

588-4 

262-65 

1013-0 

303-45 

1176-8 

317-10 

2026-0 

366-0 

1471-0 

331-43 

2532-6 

382-9 

2942-0 

403-37 

5065-2 

462-5 

5884-0 

482-61 

W.  A.  D 

Determination  of  Transference  Ratios  by  Electrolysis  of 
Dilute  Salt  Solutions.  By  Willi  Bein  (Zeit.  phijsikal.  Chem.,  1898, 
27,  1 — 54). — The  work  of  previous  observers  is  discussed  at  con- 
siderable length  with  especial  reference  to  the  influence  of  diffusion 
on  the  values  obtained.  The  method  used  by  the  author  is  the 
general  one  of  the  analysis  of  the  anodic,  mean,  and  cathodic  liquids, 
but  various  forms  of  apparatus  were  employed  according  to  the 
dilution  of  the  electrolyte  and  the  temperature  required ;  all  these 
are  described,  and  numerous  figures  are  given.  For  sodium  and 
hydrogen  chlorides,  the  values  were  found  to  be  almost  independent 
of  the  concentration,  but  to  vary  with  the  temperature,  the  transference 
numbers  for  the  anions  being  given  by  the  expressions  :  HCl,  rit  = 
0-157 +  0-0009^;  NaCl,  wt  =  0-622— 0-00074<.  For  potassium  chloride, 
the  values  n^^  =  0-503  and  n>^Q  =  0-513  were  obtained,  and  appeared  to 
be  independent  of  concentration,  at  least  between  the  limits  of  N/5 
and  N/100.  For  lithium  chloride,  the  values  W2q  =  0-624  and  ^''97  = 
0-621  were  obtained  in  N/100  solutions,  and  ^25  =  0-672  ;  71^^  =  0-610 
for  N/5  to  N/20  solutions.  For  ammonium  chloride,  rubidium  chloride, 
caesium  chloride,  and  thallium  chloride,  the  values  0-507,  0-515,  0-508, 
0-516  were  respectively  obtained  at  about  20°.  Calcium  chloride 
gave  results  similar  to  those  obtained  for  lithium  chloride,  the 
transference  ratios  changing  but  slightly  with  dilution  at  high 
temperatures:  thus  ^32  =  0-553,  7195  =  0-530  for  N/100  solution,  and 
^22  =  0-608  for  n^  solution.  For  barium  chloride,  Wjq  =  0-559  and 
rig^  =  0-515  in  solutions  containing  0-04  per  cent,  chlorine,  and  n-^2~ 
0-583,  WgY  =  0-554  in  solutions  containing  0-78  per  cent,  chlorine. 
For  cadmium  chloride,  ^22  =  0-568  and  ^93  =  0-473  in  solutions  with 
0-2  per  cent,  chlorine,  but  at  higher  concentrations  the  temperature 
change  was  much  less.  Silver  acetate  gave  the  values  ^24  =  0-413 
and  W9g  =  0-439,  which,  however,  do  not  agree  with  the  results  of 
Nernst  and  Hittorf.  Sulphuric  acid  gave  numbers  in  accord  with  the 
expression  w<  =  0-160 +  0-0015<,  and  these  also  differ  from  Hittorf's 
values.  For  copper  sulphate,  the  values  vary  slightly  with  concentra- 
tion and  temperature,  and  apparently  give  a  maximum  of  0-632  at  15°, 
for  silver  nitrate,  ^70  =  0-517  changing  but  slightly  with  temperature. 
The  remaining  determinations  were  all  made  at  temperatures  of  about 
20 — 25°  with  the  following  results. 
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Salt. 

n. 

Salt. 

n. 

Strontium  chlorido    

0-560 
0-616 
0-613 
0-595 
0-685 
0-625 
0-5(»5 
0-172 
0-629 
0-214 

Thallium  sulphate  

0-528 

Maguesium  chloride 

Magnesium  sulphate  

Sodium  carbonate    

Potassium  carbonate  

Sodium  hydroxide  

0541 

Manganese  chlorido  

0-600 

Cupric  chloride 

0-435 

Cobalt  chloride 

0-799 

Sodium  bromide    

PotaMiium  iodide   

Ammonium  hydroxide  ... 
Calcium  hydroxide 

0-562 
0-786 

Hydrogen  nitrate   

Potassium  permanganate.. 
Hydrogen  succinate    

0-569 

Sodium  nitrate  

0  -239 

Hydrogen  oxalate 

Some  Jeterrainations  were  also  made  in  the  case  of  solutions  of 
concentration  from  3N  to  4N.  The  values  obtained  differ  very  con- 
siderably, however,  from  those  at  low  concentrations, and  exhibit  a  much 
more  marked  temperature  change  ;  for  example,  HCl  (13-94  per  cent. 
CI),  n„  =  0  3\)3  ;  NaCl  (12  per  cent.  CI),  n^Q  =  0&77;  CdClj  (13-8  to  13-6 
per  cent.  CI),  n.^^  =  0-657,  nj,7  =  0-960  ;  CaCl2  (14  per  cent.  CI),  7*25  = 
0-718  ;  CoClj  (9-7  per  cent.  CI),  n^j^  0-737, 7197  =  0-79.         L.  M.  J. 

Dissociation  of  Water.  By  R.  A.  Lkhfeldt  {Zeit.  physikal.  Chem., 
1898,  27,  94).—  Luther  has  calculated  recently  (this  vol.,  ii,  422)  that, 
at  20^^,  the  concentration  of  free  hydrogen  in  water  vapour  is  lOlO^^T 
gram-molecules  per  litre.  The  author  considers  such  determinations 
to  be  of  no  value  whatever,  and  points  out  that,  assuming  the  mass  of 
the  molecule  of  hydrogen  to  be  16  x  10~2<  (Nernst),  Luther  finds  that 
I  molecule  of  hydrogen  is  present  in  80  litres.  L.  M.  J, 

Relation  between  Solubility  and  the  Heat  of  Formation 
of  Electrolytes.  By  Guido  Bodlandeb.  {Zeit.  phyaikal,.  Chem., 
1898,  27,  55 — 74). — The  electromotive  force  required  to  separate  the 
ions   of   a  salt   in   a  saturated   solution   is  given    by   the   equation 

£,='Ea  +  ^k- 0058  log  p »<«^ "*  where  n^  and  n*  are  the  valencies  of 
the  ions,  £at  ^k  ai'e  the  E.M.F.  necessary  to  separate  the  anion  and 
cation  respectively  in  normal  solutions,  and  p  is  the  solubility  in 
equivalents.  The  values  for  £„  and  Ek  have  been  given  by  Nernst 
and  Neumann  (Abstr.,  1894,  ii,  373  ;  1897,  ii,  394),  so  that  from  L\  the 
value  of  J)  can  be  derived,  and  vice  versd.  Since  the  heat  of 
formation  of  the  compound  is  approximately  proportional  to  Eg 
and  is  given  by  the  equation  Q  =  230^g,  the  relation  between  p  and 
Q  is  obtained.  The  first  set  of  compounds  investigated  were  the 
iodides,  and  the  calculated  values  for  the  solubility  are  compared 
with  the  experimental  numbers.  In  this  set,  the  agreement, 
although  far  from  exact,  was  fairly  satisfactory,  but  for  the  brom- 
ides and  chlorides  the  calculated  numbers  can  only  be  said  to  be 
of  the  same  order  of  magnitude  as  the  actual  values.  For  the  fluorides, 
the  value  of  Ea  is  not  known,  but  is  calculated  from  the  solubility  of 
silver  fluoride  ;  from  this,  the  solubilities  of  other  fluorides~are  derived 
with  fair  agreement  with  experimental  numbers.  For  the  sulphides, 
the  actual  solubilities  were  not  calculated,  but  the  order  must  be  that  of 
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the  differences  ^k-A's,  aud  the  order  so  obtained  agrees,  with  few 
exceptions,  with  the  known  chemical  properties  of  the  sulphides.  For 
the  hydroxides,  the  value  of  Ua  is  obtained  from  the  solubility  of 
lead  hydroxide,  and  from  this,  the  values  for  the  solubility  of  other 
hydroxides  ;  here  satisfactory  results  were  obtained,  but  this  was  not 
the  case  with  the  sulphates.  Assuming  the  formula  to  be  accurate, 
the  heat  of  formation  is  calculated  from  the  solubility  in  the  case  of 
some  iodides,  and  from  the  difference  between  the  value  thus  obtained 
and  the  value  found,  the  author  deduces  the  temperature  coefficient 
of  the  E.M.F.,  but  it  is  doubtful  whether  any  value  really  attaches  to 
these  numbers.  It  is  seen  from  the  expression  given  that  the  following 
law  holds  in  the  case  of  slightly  soluble  salts  ;  for  salts  of  different 
acids  with  the  same  metal,  the  solubility  increases  with  the  tendency 
of  the  acid  radicle  to  pass  from  the  electrically  neutral  to  the  ion 
state ;  a  similar  law  holds  for  salts  of  different  metals  with  the 
same  acid,  and  examples  are  adduced.  In  the  case  of  two  salts  with 
the  same  cation,  the  solubility  of  the  first  must  be  greater  or  less  than 
that  of  the  second  according  as  (Ea  —  .Ea)  is  greater  or  less  than 
(Eg  -  Eg).  In  the  case  of  bromides  and  chlorides,  therefore,  where 
(^s-jE^/)>85-l/2.30(  =  ^a-^a')  the  bromide  is  the  more  soluble,  and 
this  is  found  to  be  in  accord  with  the  facts,  a  similar  application  to  the 
salts  of  silver  and  sodium  also  giving  valid  results.  L.  M.  J. 

Law  of  Thermal  Constant.  By  Donato  Tommasi  {Bull.  Soc. 
Chim.,  1897,  [iii],  17,  438 — 440). — In  his  work  on  the  themochemistry 
of  mercury  salts  (Abstr.,  1896,  ii,  648),  Yaret  finds  that  these  salts 
conform  to  the  law  that  the  replacement  of  one  metal  by  another  in 
solutions  of  their  salts  always  gives  rise,  in  the  case  of  any  two  metals, 
to  the  same  heat  change,  no  matter  what  acid  radicle  is  present.  This 
law  Varet  attributes  to  Andrews,  and  Favre  and  Silbermann,  but  the 
author  claims  to  have  been  the  first  to  enunciate  it  in  1882.      H.  C. 

Cryoscopic  Measurements.  By  A.  Ponsot  {Bull.  Soc.  Chim., 
1897,  [iii],  17,  395 — 405). — Four  series  of  cryoscopic  determinations 
were  made  with  dilute  sugar  solutions,  every  precaution  being  taken 
to  eliminate  error.  The  molecular  reductions  found  were  19'01, 18'50, 
18-725,  and  18*97.  The  value,  calculated  by  the  van't  Hoff  formula 
is  18-77.  H.  0. 

Transition  Temperature  of  Sodium  Sulphate.  A  Ne-w^  Fixed 
Point  in  Thermometry.  By  Theodore  W.  Richards  and  Jesse 
Briggs  CHURcmhh  {Zeit.  physikal.  Chem.,  1898,26,690—698). — The 
transition  temperature  of  the  change  NagSO^jlOHgO  — >Na2S04  +  lOHgO 
is  considered  to  be  a  very  suitable  fixed  temperature  for  thermometry, 
and  the  following  are  the  advantages  claimed  by  the  authors.  The 
salt  can  be  readily  obtained  in  a  state  of  sufficient  purity,  as  after 
two  crystallisations  further  purification  has  practically  no  effect  on 
the  transition  temperature,  which  is  also  unaffected  by  pressure,  whilst, 
further,  the  temperature  of  an  outer  bath  has  very  little  influence  if 
the  temperature  of  the  above  direct  action  is  taken,  namely,  that 
of  the  melting  of  the  hydrate.  Very  careful  determinations  gave 
tlie  temjjerature  as  32*484°,  and  it  was  found  that  no  extraordinary 
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care  is  requisite  in  order  to  get  values  correct  to  001°.  This  temperature 
is  32*379°  on  the  hydrogen  scale,  and  is  near  the  point  of  maximum 
difference  between  the  two  scales.  The  authors  also  consider  it  pro- 
bable that  other  transition  points  will  be  found  suitable  for  thermo- 
metric  fixed  temperatures.  L.  M.  J. 

Tables  for  the  Reduction  of  Boiling  Points  to  Normal  Pres- 
sure. By  Paul  Fuchs  {Zeit.  angw.  C/iein.,  1898,  869— 871).— Useful 
tables  are  given  of  the  boiling  points  of  some  liquids  at  pressures  vary- 
ing from  710 — 780  mm  ;  the  list  includes  acetone,  alcohol,  aniline,  benz- 
ene, methylic  alcohol,  bromobenzene,  chlorobenzene,  and  metaxylene. 

L.  DE  K. 

Vapour  Pressure  Measurements.  II.  By  Georo  W.  A.  Kahl- 
BAUM  {Zeit.  physihil.  C/ietn.,  189?<,  26,  577—658.  See  Abstr.,  1894, 
ii,  131). — [With  P.  ScHROBTERand  C.  G.  von  Wirkner]. — The  authors 
first  show  that  when  a  liquid  is  boiled  under  reduced  pressure,  the 
actual  pressure  in  the  boiling  flask  is  equal  to  that  measured  at  the  end 
of  the  condenser. 

[With  Emil  Toennies  and  C.  G.  von  Wirkner.] — The  vapour  tension 
determinations  by  the  dynamical  method  were  subjected  to  severe 
tests,  measurements  by  different  observers  at  different  times  being 
compared  ;  separate  curves  were  also  constructed  for  the  same  set  of 
determinations,  in  order  to  see  whether  errors  arise  from  the  method  of 
plotting  and  interpolation.  In  all  cases,  the  concordance  is  very  com- 
plete, so  that  the  dynamical  determinations  are  trustworthy,  a  result  also 
confirmed  by  the  fact  that  the  differences  between  the  boiling  points 
of  benzene,  toluene,  and  water  at  pressures  varying  from  35  mm.  to 
760  mm.  exhibit  no  irregular  variations,  but  change  continuously. 

[With  C.  G.  VON  Wirkner.] — The  series  of  fatty  acids  were  first 
investigated,  and  the  boiling  points  compared  at  a  large  number  of 
pressures  varying  from  10  mm.  to  760  mm.  The  values  were  com- 
pared with  those  calculated  from  the  boiling  points  of  water  and  of 
propionic  acid  by  Diihring's  law.  In  all  cases,  the  determinations 
differ  from  the  calculated  values,  but  the  differences  are  less  when  the 
values  are  deduced  from  propionic  acid  than  when  they  are  obtained 
from  water,  DUhriug's  law,  therefore,  although  of  use  in  such  cases, 
cannot  be  regarded  as  an  absolute  natural  law.  The  differences  be- 
tween the  boiling  points  of  the  whole  series  (C^  to  Cjq)  at  the  various 
pressures  are  compared  ;  in  the  cases  of  formic  and  acetic  acids,  and 
of  nonoic  and  decoic  acids,  the  difference  is  independent  of  pressure, 
so  that  the  boiling  point  curves  are  parallel ;  the  curves  of  acetic  acid 
and  propionic  acid,  however,  diverge  with  falling  pressure,  but  in  all 
the  other  cases  the  curves  approach  as  the  pressure  falls.  A  number 
of  benzene  derivatives  containing  a  phenyl  group  were  next  examined, 
and  the  determinations  agree  well  with  those  of  Ramsay  and  Young, 
and  other  observers,  where  comparable  data  are  available.  The  boiling 
points  at  760  mm.  ascend  in  the  following  order.  Benzene,  bromo- 
benzene, benzaldehyde,  phenol,  aniline,  benzonitrile,  benzylic  alcohol, 
niti'obenzene,  benzoic  acid ;  but  at  6  mm.  the  order  becomes  benzene, 
bromobenzene,  benzaldehyde,  benzonitrile,  aniline,  phenol,  nitro- 
benzene,  benzylic  alcohol,  benzoic  acid  ;  so  that  the    boiling  point 
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curves  intersect  in  the  cases  of  the  following  pairs,  benzonitrile-aniline, 
benzonitrile-phenol,  aniline-phenol,  benzylic  alcohol-nitrobenzene. 
The  only  previously  known  case  of  the  intersection  of  vapour  pressure 
curves  was  that  of  benzene-ethylic  alcohol. 

[With  C.  WiCHROwsKi  and  Theodob  Tesse.] — The  vapour  pressure 
determinations  of  aniline,  and  its  methyl,  ethyl,  dimethyl,  and 
diethyl  derivatives  were  made  at  pressures  varying  from  5  mm.  to 
760  mm.  The  boiling  points  of  aniline  and  dimethylaniline  approach 
with  falling  pressure,  as  do  those  of  methylaniline  and  ethylaniline, 
whilst  those  of  methylaniline  and  dimethylaniline  diverge,  so  that  the 
boiling  point  curves  for  aniline  and  methylaniline,  and  for  dimethyl- 
aniline and  ethylaniline  are  approximately  parallel. 

[With  Theodor  Tesse.] — Schroder  has  formulated  the  rule  that  the 
substitution  of  the  groups  -CO-CH3,-COOCH3,and  -COCl  for  hydrogen 
lead  to  equal  changes  of  the  boiling  point.  The  boiling  points  were, 
therefore,  determined  between  1  mm.  and  760  mm.  in  the  cases  of 
acetophenone,  benzoic  chloride,  and  methylic  benzoate.  Schroder's 
rule  is  not  found  to  be  valid,  as,  although  the  difference  between  the 
boiling  points  of  the  two  latter  compounds  at  760  mm.  is  only  0'4°, 
yet  at  10  mm.  it  is  3-5°,  when  the  difference  between  those  of  the  two 
first  compounds  is  5*2°. 

[With  Emil  Toennies.] — A  number  of  position  isomerides  were  next 
investigated,  chiefly  toluene  derivatives,  namely,  ortho-,  meta-,  and 
para-cresol ;  ortho-,  meta-,  and  para-toluidine ;  ortho-  and  para-di- 
methyltoluidine ;  ortho-  and  para-nitrotoluene.  In  the  case  of  the 
cresols,  the  para-compound  has  throughout  the  whole  range  of  pres- 
sure a  boiling  point  about  0  "5°  higher  than  that  of  the  meta-compound, 
and  1 1  2°  higher  than  that  of  the  ortho-compound.  A  similar  constant 
difference  in  the  boiling  points  occurs  in  the  case  of  the  toluidines,  so 
that  for  each  of  these  sets  of  compounds  Dalton's  law  holds.  This  is 
not  the  case,  however,  in  the  dimethyltoluidines,  nor  in  the  nitro- 
toluenes,  and  for  these  compounds  there  is  a  much  greater  difference 
in  the  actual  boiling  points,  so  that  the  law  probably  only  holds  for  a 
set  of  isomerides  the  boiling  points  of  which  are  sufficiently  near. 

[With  Kurt  Arndt.] — Trimethylene  bromide  and  propylene  bromide 
exhibit  a  difference  of  boiling  point  which  increases  with  pressure, 
and  the  same  obtains  for  the  ortho-  and  meta-chloranilines.  The 
boiling  point  curves  of  chloro-  and  bromo-naphthalenes  approximate 
closely  at  low  pressures,  so  that,  whereas  the  difference  in  the  boiling 
points  at  760  mm.  is  about  22°,  at  1*5  mm.  it  is  only  8°. 

The  author  discusses  the  bearing  of  the  determinations  on  the 
generally  accepted  relationships  between  constitution  and  boiling 
point,  and  points  out  that  these  can  have  no  real  significance,  as  diffe- 
rent relations  are  found  when  the  boiling  points  are  taken  at  pressures 
other  than  760  mm.  Comparisons  in  the  benzene  series  indicate  that 
throughout  all  pressures,  substitution  produces  a  greater  effect  in  a 
benzene  group  than  in  a  toluene  group,  and  that  the  boiling  point 
pressure  curves  are  flatter  for  simple  compounds  than  for  complex, 
although  a  few  exceptions  occur ;  this  the  author  considers  to  be  due 
to  greater  cohesion  among  the  simpler  molecules.  A  comparison  of 
the  curves  for  a  large  number  of  compounds  showa  that,  in  general, 
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those  of  the  fatty  compounds  are  flatter  than  those  of  aromatic  com- 
pounds of  approximately  equal  boiling  points,  and  that,  with  a  solitary 
exception,  no  curve  of  a  fatty  compound  is  parallel  to  that  of  any 
aromatic  compound,  although  parallelism  frequently  occurs  between 
two  fatty  compounds  or  two  aromatic  compounds.  The  presence  of  the 
hydroxyl  group  appears  also  to  have  an  influence  in  causing  flatness 
of  a  curve,  but,  on  the  whole,  the  author  allows  that  little  can  be 
deduced,  in  the  positive  sense,  from  the  great  accumulation  of  data. 

[With  KuET  Akndt.] — Comparisons  were  made  between  the  decrease 
of  the  boiling  point  between  760  mm.  and  10  mm.  on  the  one  hand, 
and  the  molecular  dispersion,  as  measured  by  Lorenz's  formula,  on  the 
other.  For  this  purpose,  the  latter  constant  had  to  be  determined  for 
some  of  the  compounds,  chiefly  aniline  derivatives.  In  a  very  large 
number  of  cases,  it  is  evident  that  an  increase  in  the  one  constant  is 
accompanied  by  an  increase  in  the  other,  the  number  in  which  this  is 
the  case  being  too  great  to  be  ascribed  to  mere  coincidence,  especially 
when  the  comparison  is  made  between  allied  compounds  with  different 
dispersions,  or  between  compounds  of  different  boiling  points  but 
equal  boiling  point  change,  and  also  equal  dispersion.  Nevertheless, 
many  exceptions  occur,  the  most  noteworthy  being  the  series  of  fatty 
acids,  where,  although  the  boiling  point  ^decrease  is  practically  con- 
stant, yet  the  molecular  dispersion  continuously  increases.  In  this 
case,  however,  the  actual  dispersion  is  approximately  constant,  and 
although  the  author  offers  no  explanation,  he  considers  that  a  real 
connection  between  the  two  constants  is  indicated.  L.  M.  J. 

Thermochemical  Data  for  Ethylmalonic  Acid  and  its  Isome- 
rides,  Qlutaric  and  Methylsuccinic  Acids,  By  Gustwe  Massol 
(Coinpt.  rend.,  1898,  126,  1354 — 1355). — Ethylmalonic  acid  melts  at 
111*5°  and  dissolves  in  water  with  abi«orption  of  heat  (  -  2'96  Cal.). 
The  heats  of  neutralisation  for  the  first  and  second  molecules  of  potash 
are  +14*08  and  +1380  Cal.  respectively,  both  acid  and  base  being 
in  solution.  The  normal  potassium  salt  dissolves  in  water  with 
development  of  4'45  Cal.,  and  its  heat  of  formation  from  the  solid  acid 
and  base  is  +4825  Cal.  ;  comparison  of  the  latter  figure  with  the 
corresponding  numbers  for  methylsuccinic  acid,  +45'18  Cal.,  and 
glutaric  acid,  +  44*23  Cal.,  shows  that  the  heat  of  formation  of  the 
normal  salts  of  the  three  isomeric  acids  decreases  progressively  with 
increase  of  the  distance  between  the  carboxyl  groups.  A  similar  rela- 
tion is  observed  in  the  case  of  the  three  phthalic  acids.  N.  L. 

Heat  of  Neutralisation  of  Phenylphosphoric  Acid.  By  G. 
Belugou  {Compt.  rend.,  1898,  126,  1575—1576). — Phenylphosphoric 
acid  is  prepared  by  the  action  of  phosphoric  anhydride  on  phenol, 
the  diphenylphosphoric  acid  that  is  formed  at  the  same  time  being 
removed  by  washing  with  ether,  and  the  excess  of  phosphoric  acid  by 
fractionally  precipitating  the  aqueous  solution  with  lead  acetate.  The 
heat  of  neutralisation  by  sodium  hydroxide  is  +  14*6  Cal.  for  the 
first  equivalent,  and  +138  Cal.  for  the  second  equivalent,  a  result 
similar  to  those  obtained  by  Cavalier  with  methyl-  and  ethyl-phos- 
phoric acids,  and  by  the  author  with  ethylphosphoric  acid  and  glycero- 
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phosphoric  acid.     Phenylphosphoric  acid  also  behaves  in  the  same  way 
as  the  others  with  methyl-orange  and  phenolphthalein. 

When  phosphoric  anhydride  acts  on  an  alcohol  or  a  phenol,  solid 
metaphosphoric  acid  and  a  syrupy  liquid  are  obtained.  If  some  of  the 
liquid  is  dissolved  in  water,  the  quantity  of  alkali  necessary  to  make 
it  neutral  to  methyl-orange  is  higher  than  that  required  to  pass  from 
neutrality  toward  methyl-orange  to  neutrality  toward  phenolphthalein. 
The  syrupy  liquid  contains  no  metaphosphoric  acid,  and  hence  the  effect 
just  described  must  be  due  to  the  di-substituted  phosphoric  acid  that 
is  present.  C.  H.  B. 

Pyridine  Bases.  By  Marcel  Del^pine  {Compt.  rend.,  1898,  126, 
1794 — 1797). — The  following  thei'mochemical  data  were  determiaed. 

Pyridine.  Piperidine. 

Specificheat  (between  16°  and  96— 98°)  ...  33-5  Cal.       44-1    Cal. 

Heat  of  volatilisation 8*57  „           7"9       „ 

Heat   of   combustion  at  constant    volume 

(liquid) 664-68  „       825-21     „ 

Heat  of  combustion  at  constant  pressure 

(liquid) 665-1  „       826-5       „ 

Heat  of  combustion  at  constant  pressure 

(gas) 673-7  „       834-4       „ 

Heat  of  formation  (liquid) —21-1  „      -f24-5       „ 

(gas)  -29-7  „      +16-6       „ 

8-Amido- 

Chloropiperidine.  Dipiperideine.  valeraldehyde. 
Heat  of  combustion  at 

constant  volume  ...  789-6  Cal.  2  x  766-37  Cal.  805-55  Cal. 
Heat  of  combustion  at 

constant  pressure...     790-6     „  2x767-4       „  806-55     „ 

Heat  of  formation    ...    +30-8     „  +2x14-6       „  +44-45     „ 

(1)  C5H10NH  liq.  +  CI2  gas  =  C5H10NCI  liq.  +  HCl  gas  +  28-3  Cal. 

(2)  C5H10NH  diss.  +  HCIO  diss.  =  C^HioNCl  liq.  +  HgO  liq.  +  37-2  Cal. 

(3)  2C5H11NO  cryst.  =  (C5H9N)2  cryst.  +  2H2O  solid  +  2  x  40-5  Cal. 

(4)  C5H5N  liq.  +  3H2  gas  =  C5H11N  liq.  +  3x15-2  Cal. 

(5)  C5H5N  liq.  +  2H2  gas  =  |(C5H9N)2  solid  +  2x17-8  Cal. 

(6)  C5H11N  diss.  +  H2O2  liq.  =  C5H11NO  diss.  +  HgO  liq.  +  35-2  Cal.  +  D. 

D  being  the  heat  of  dissolution  of  8-amidovaleraldehyde. 

The  value  28-3  Cal.  given  by  equation  (1)  is  in  fair  accordance  with 
the  mean  value  for  the  heat  of  substitution  of  chlorine  in  organic 
compounds.  Equation  (2)  explains  the  fact  that  piperidine  displaces 
the  alkalis  from  hypochlorites,  the  latter  being  formed  from  hypo- 
chlorous  acid  with  the  evolution  of  at  most  10  Cal.  From  the  value 
given  by  equation  (3)  should  be  deducted  the  unknown  heat  of  poly- 
merisation of  2CgHg]Sr  into  (C5H9N)2.  Supposing  this  to  be  equal  to 
the  heat  of  polymerisation  of  amylene  into  diamylene  (11-8  Cal.),  there 
still  remains  a  large  development  of  heat  in  equation  (3)  analogous  to 
that  noticed  in  the  quinoline  series. 

The  chloro piperidine  employed  in  these  experiments  was  obtained 
by  the  action  of  concentrated  alkali  hypochlorite  solution  on  piperi- 
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dine  ;  it  had  a  sp.  gr.  =  1-0667  at  074°  and  1-0517  at  1774^  and  boiled 
at  58°  under  39  mm.  pressure  and  55°  under  30  mm.  pressure.  By  the 
action  of  sodium  hypobromite  on  piperidine,  bromopiperidine  is  obtained, 
in  theoretical  quantity,  as  a  heavy,  yellow  oil  of  powerful  odour.  It  is 
much  more  unstable  than  the  chloro-derivative,  and  deflagrates  spon- 
taneously on  keeping ;  hence  it  may,  perhaps,  be  regarded  as  an 
alkylamide  derived  from  hypobromous  acid  and  not  as  a  simple 
bromine  substitution  derivative.  N.  L. 

The  Differential  Areometer  as  Areo-Pyknometer  for  Deter- 
mining the  Sp.  Gr.  of  Powders.  By  Paul  Fuchs  {Zeit.  angw. 
Chem.,  1898,  623 — 625). — This  is  a  patented  instrument  resembhng 
the  ordinary  hydrometer,  but  so  arranged  that  the  bottom  of  the  bulb 
is  fitted  with  an  inverted  stoppered  tube  resembling  a  weighing  tube, 
which  can  be  removed  at  pleasure.  In  water,  the  instrument  will 
sink  to  the  zero  division,  which  is  at  the  bottom  of  the  stem. 

The  stoppered  tube  has  a  mark  representing  2  c.c,  and  must  be  filled 
up  to  that  mark  with  the  finely  powdered  substance  such  as  cement, 
this  being  gently  pressed  in  by  means  of  a  metallic  disc  attached  to  a 
rod.  If  the  instrument  now  sinks  down  to,  say,  18,  this  will  be  the 
specific  gravity  of  the  substance.  The  whole  operation  takes  about 
5  minutes,  and  the  results  are  technically  accurate.  L.  de  K. 

Tables  for  the  Correction  of  Errors  caused  by  Variation  in 
Temperature  when  using  the  "  Procentareometer."  By  Paul 
Fuchs  (Zeit.  angw.  Chtvu,  1898,  745— 755).— These  are  tables  very 
useful  to  those  who  employ  *' Gustav  Miiller's  areometer"  for  esti- 
mating the  percentage  of  nitric,  sulphuric,  and  hydrochloric  acids,  and 
the  strength  of  ammonia.  L.  de  K. 

Temperature-Correction  Tables  for  Specific  Gravity  Deter- 
minations. By  Paul  Fucns  {Zeit  angw.  Chem.,  1898,  909— 914).— The 
author  (compare  preceding  abstract)  gives  similar  specific  gravity  tables 
for  ethylic  acetate,  acetone,  ether,  ethylbenzene,  formic  acid,  amylic 
acetate,  aniline,  benzene,  chloroform,  glycerol,  methylic  alcohol,  nitro- 
benzene, petroleum,  turpentine,  toluene,  xylene,  solutions  of  potassium 
chloride  and  nitrate,  sodium  chloride,  nitrate,  and  sulphate,  ammonium 
chloride  and  carbonate,  and  calcium  chloride.  L.  de  K. 

Eutropic  Series  of  the  Calcium  Group.  By  A.  Eppleb 
{Zeit.  Kryst.  Min.,  1898,  30,  118— 175).— The  term  catameric 
entropy,  or,  shortly,  entropy,  has  been  introduced  by  G.  Linck 
{Zeit.  physikal.  Chem.,  1896,  19,  193)  for  those  special  cases  of  iso- 
morphism in  which  the  geometrical  and  physical  characters  of 
members  of  a  series  regularly  increase  or  decrease  with  increase 
of  atomic  weight  of  the  varying  element,  as,  for  example,  in 
Tutton's  potassium,  rubidium,  and  caesium  compounds.  In  a  later 
paper  {Zeit.  Kryst.  Min.,  1896,  26,  281),  Linck  states  that  the 
quotients  of  the  crystal  volume  by  the  molecular  volume  of  the 
different  members  of  such  a  series  are  in  the  ratio  of  simple  rational 
numbers.  The  first  relation  has  been  partly  tested  by  Ortloff  ( Abstr., 
1896,  ii,  355),  and  the  present  author  finds  that  both  hold  good  in 
the   calcium-strontiiim-bariura    group,    with,    however,   one   or   two 
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exceptions,  as  in  the  anhydrous  sulphates,   anhydrite,  celestite,  and 
barytes. 

Numerous  data  concerning  the  crystallised  compounds  of  calcium, 
strontium,  and  barium  are  brought  together  and  compared,  and  several 
new  geometrical,  optical,  and  density  determinations  are  given.  For 
cubic  crystals,  the  crystal  volume  becomes  unity,  and  the  above 
quotient  is  inversely  proportional  to  the  molecular  volume.  In  the 
cubic  oxides,  fluorides,  chlorides,  and  nitrates  of  calcium,  strontium, 
and  barium,  the  ratios  are  11:15:19,  14:17:20,  18:19:20, 
20:2]  :  22  respectively,  thus  decreasing  with  the  increase  in  the 
total  molecular  weight.  Lead  compounds,  although  often  isomorphous 
with  those  of  calcium,  &c.,  do  not  belong  to  the  same  eutropic  series, 
since  the  physical  constants  sometimes  fall  between  those  of  calcium 
and  strontium,  or  before  or  after  those  of  the  corresponding  barium 
salt.  L.  J.  S. 

Dissociation  of  Hydrogen  Selenide.  By  H.  Pelabon  {Zeit. 
physikal.  Chem.,  1898,  26,  659 — 689). — The  main  results  given  in 
this  paper  have  already  appeared  (Abstr.,  1896,  ii,  96  ;  1897,  ii,  251). 

A  Diffusion  Apparatus.  By  Max  A.  Siegfried  {Ber.,  1898,  31, 
1825 — 1826). — This  consists  of  a  cylindrical  glass  ring  and  two 
cylindrical  glass  jars,  with  their  axes  horizontal.  The  two  rims  of 
the  jars  and  both  rims  of  the  ring  are  welted  and  ground,  and  by 
means  of  screw  clamps  attached  to  metal  collars  the  ground  glass 
surfaces  can  be  pressed  together,  a  piece  of  parchment  paper  being 
first  placed  at  each  junction,  and  made  water-tight  by  means  of  india- 
rubber  rings  or  washers.  The  whole  thus  consists  of  a  closed  cylinder, 
lying  horizontally,  and  divided  into  three  compartments  by  diaphragms 
of  parchment  paper.  The  central  vessel  contains  the  liquid  to  be 
dialysed  ;  this  is  stirred  by  a  stirrer  which  passes  through  a  tubulus 
on  the  top  of  the  vessel,  and  is  driven  by  a  small  turbine.  The  two 
end  vessels  have  each  two  tubuli,  one  on  the  top,  the  other  at  the 
side ;  into  one  vessel,  through  the  top  tubulus,  flows  the  waste  water 
from  the  turbine  ;  it  passes  out  at  the  side  tubulus,  and  along  glass 
and  indiarubber  tubing  to  the  second  vessel,  which  it  enters  through 
the  side  tubulus,  and  leaves  through  a  glass  tube  inserted  in  the  top 
tubulus.  The  apparatus  is  manufactured  by  Franz  Hugershoff  of 
Leipsic  in  three  sizes  ;  in  the  largest  size,  the  central  vessel  has  a 
capacity  of  about  2|  litres.  C.  F.  B.     ^ 

Solid  Solutions  of  Benzene  in  Phenol.  By  Giuseppe  Bruni 
{Gazzetta,  1898,  28,  i,  249—258). — Beckmann  pointed  out  (Abstr., 
1897,  ii,  362)  that  in  cryoscopic  determinations  in  which  a  solid  solu- 
tion of  the  solvent  and  dissolved  substances  separates,  the  molecular 
weight  of  the  dissolved  substance  can  be  correctly  ascertained  from 
the  equation  Mc  =  M  {I  ~a) ;  Mc  is  the  corrected  molecular  weight, 
M  the  molecular  weight  deduced  from  the  freezing  point,  and  a  the 
coefficient  of  distribution  of  the  dissolved  substance  between  the  solid 
and  liquid  solutions.  Cryoscopic  determinations  with  solutions  of 
phenol  in  benzene  as  solvent,  in  which  the  concentration  c  increases 
from  1"2  to  7"9,  give  values  for  M  increasing  from   153 — 188,  whilst 
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the  values  of  Mc  increase  from  100  to  148  ;  the  latter  values  are  com- 
parable in  magnitude  with  the  values  of  M  for  phenol  obtained  by  the 
boiling  point  method  in  benzene  solution,  and  by  the  cryoscopic  method 
in  paraxylene  solution.  Bodlander  (Abstr.,  1897,  ii,  133)  noted  that 
the  lack  of  uniformity  amongst  Garelli's  numbers  (Abstr.,  1897,  i, 
26)  is  possibly  due  to  a  difference  of  molecular  weight  of  the  material 
dissolved  in  the  two  solvents.  The  author  agrees  with  this  view,  but 
considers  that  Bodliinder's  method  of  calculation  is  faulty. 

Solutions  of  benzene  in  phenol  as  the  solvent  are  also  cryoscopically 
abnormal ;  as  c  increases  from  0*20  to  4*08,  M  increases  from  87'7  to 
91*3.  Elxperiments  made  by  Bijlert's  method,  using  bcnzil  as  the 
normal  third  substance,  showed  that  solid  solutions  of  benzene  in 
phenol  were  formed,  the  value  of  a  being  0*24  to  033  where  a  is  the 
coefficient  of  distribution  a  —  C$jCm  ;  Cm  is  the  mean  of  the  initial 
and  final  concentrations  of  benzene  in  the  liquid  solution,  and  Cg  is 
the  corresponding  concentration  in  the  solid  solution.  The  variation 
in  the  value  of  a  is  attributable  to  experimental  error. 

W.  J.  P. 

Solid  Solutiona  of  Pyridine  and  Piperidine  in  Benzene.  By 
GiusEPPt!  Bbuni  {Gazzetla,  1898,  28,  i,  259— 268).— The  molecular 
weights  of  pyridine  and  piperidine  determined  in  benzene  solution  by 
the  cryoscopic  method  are  always  greater  than  the  normal,  but 
diminish  as  the  concentration  increases  to  c=>  about  1,  and  after  that 
increase  as  c  increases ;  the  values  obtained  agree  on  the  whole  with 
those  obtained  by  Paterni.  Applying  Bijlert's  method  to  solutions 
of  piperidine  in  benzene,  benzil  being  the  third  substance  as  before 
(compare  preceding  abstract),  it  was  found  that  solid  solutions  of  the 
base  in  the  hydrocarbon  were  formed  ;  the  values  of  a,  as  the  concen- 
tration increased,  first  fell  and  then  rose  in  much  the  same  way  as  the 
molecular  weights.  Using  the  Beckmann  correction  formula,  values 
of  3/c  varying  from  81*7  to  84*8  were  obtained;  these  values  are 
sufficiently  close  to  the  normal  value  of  85.  W.  J.  P. 

Solid  Solutions  of  Open  Chain  Compounds.  By  Giuseppe 
Bbuni  (Gazzetta,  1898,  28,  i,  277— 283).— Although  solutions  of  closed 
chain  compounds  in  closed  chain  solvents,  namely,  dihydronaphthalene 
in  naphthalene,  tetrahydrodiphenyl  in  diphenyl,  and  maleic  anhydride 
in  succinic  anhydride,  yield  solid  solutions,  the  same  kind  of  behaviour 
is  not  observed  amongst  open  chain  compounds  ;  oleic  and  butyric 
acids  show  normal  cryoscopic  behaviour,  using  stearic  and  crotonic 
acids  respectively  as  solvents.  This,  as  Garelli  has  remarked  (Abstr., 
1895,  ii,  206),  is  probably  due  to  the  alteration  of  molecular  symmetry 
being  greater  amongst  open  than  amongst  closed  chain  compounds. 

Examples  of  solid  solutions  amongst  open  chain  compounds  must  be 
sought  amongst  substances  of  similar  molecular  configuration.  Tri- 
chloracetamide  and  tribromacetamide  form  solid  solutions  (Kiister, 
Abstr.,  1892,  396),  so  also  do  carbon  tetrachloride  and  carbon  tetra- 
bromide  (Rothmund,  Abstr.,  1898,  i,  158). 

Solutions  of  chloroform  or  iodoform  in  bromoform  do  not  deposit 
the  pure  solvent  on  cooling,  the  value  of  M  being  approximately  600 
instead  of  394  for  solutions  of  iodoform  in  bromoform  in  which  c  varies 
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from  0'22  to  3-49.  Using  Bijlert's  method,  with  diphenyl  as  the 
third  substance,  the  distribution  coefficient  a  is  found  to  be  0*35 — 0*37  ; 
on  correcting  by  Beckmann's  formula,  Mc  =  M  (1  -a),  the  values  of 
Mc=  384  to  392  are  obtained. 

Similarly,  solid  solutions  are  deposited  on  cooling  solutions  of 
ethylenic  di-iodide  or  dichloride  in  ethyleuic  dibromide.  The  molecular 
weights  of  the  dissolved  substances  are  found  as  430 — 443  or  121 — 132 
respectively,  instead  of  having  the  normal  values  of  280  or  99. 

W.  J.  P. 

Solubility  of  Carvoxime.  By  Heinrich  Goldschmidt  and 
Hermon  C.  Cooper  {Zeit.  physikal.  Chem.,  1898,  26,  711—718). — 
Van't  Hoff  had  suggested  that  two  active  modifications  which  are 
equally  soluble  in  ordinary  solvents  might  be  found  to  have  different 
solubilities  in  a  solvent  which  is  itself  optically  active,  but  experi- 
ments by  Tolloczko  (Abstr.,  1896,  ii,  636)  indicated  that  this  was  not 
the  case.  The  authors  therefore  further  investigated  the  question, 
and  determined  the  solubility  of  dextro-  and  Isevo-carvoxime  in  dextro- 
limonene.  The  +  compound  was  prepared  from  +  carvol  and  the  — 
compound  from  +  limonene  nitrosylchloride  ;  both  melted  at  72°,  and 
gave  rotations  of  +116*1°  and  -116'3°  respectively.  No  difference 
of  solubility  in  the  +  limonene  could  be  detected.  The  solubility  of  the 
solid  inactive  carvoxime  was  found  to  differ  from  that  of  the  dextro- 
compound,  but  there  is  no  difference  if  the  compounds  are  melted  so 
that  the  inactive  compound  in  the  liquid  state  is  but  a  mechanical 
mixture  of  the  two  active  components ;  rapid  crystallisation  or 
solidification  of  the  inactive  compound  also  produces  a  mechanical 
mixture  of  the  two  modifications.  L.  M.  J. 

Salt  Formation  in  Alcoholic  Solution.  By  Simeon  M.  Tanatar 
and  Boris  Klimenko  [Zeit.  physikal.  Cliem.,  1898,  27,  172 — 174). — In 
alcoholic  solutions,  the  heat  of  neutralisation  of  a  strong  acid  or  alkali 
is  not  the  heat  of  formation  of  water  from  its  ions  owing  to  the 
slight  dissociation  of  the  compounds,  whilst  for  ammonia  no  water 
results  from  the  neutralisation.  The  heat  of  neutralisation  of  benzoic 
acid  by  potassium  hydroxide  was  found  to  be  6*847  cal.,  and  by 
ammonia  12*643,  whilst  the  corresponding  values  in  the  case  of  lactic 
acid  were  7*180  and  14*031.  In  aqueous  solution,  the  heat  of  neutral- 
isation of  benzoic  acid  by  potassium  hydroxide  is  13*4  cal.,  an  equal 
value  being  obtained  for  lactic  acid  and  sodium  hydroxide.  The 
following  values  for  the  heat  of  dissolution  were  also  obtained  ;  benzoic 
acid,  -3*168;  potassium  benzoate,  -3*213;  ammonium  benzoate, 
-1-779  cal.  L.M.J. 

Crystalline  Liquids.  II.  By  Eudolf  Schenck  {Zeit.  physikal, 
CJiem.,  1898,  27,  167—171.  Compare  this  vol.,  ii,  286).— Crystalline 
liquids  are  generally  regarded  as  crystals,  the  internal  friction  of 
which  is  very  small,  and  the  author  therefore  determined  the  viscosity 
of  some  crystalline  liquids  and  compared  it  with  that  of  the  same 
compounds  in  the  isotropic  state.  The  compounds  examined  were 
cholesterylic  befnzoate  and  parazoxyanisoil  (this  vol.,  ii,  286),  and  the 
viscosity  relative  to  that  of  benzene  was  determined.     For  the  first 
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named  compounds,  determinations  were  made  at  153*3°,  169*2°  (crys- 
talline), 180°,  and  216°  (isotropic),  and  it  is  seen  that,  at  the  transition 
temperature,  there  is  a  marked  drop  in  the  viscosity  of  the  crystalline 
variety.  The  case  of  the  parazoxyanisoil  is  different,  the  viscosity  of 
the  crystalline  modiBcation  being  considerably  less  than  that  of  the 
isotropic  form.  L.  M.  J. 

Application  of  the  Equilibrium  Law  to  the  Formation  of 
Oceanic  Salt  Deposits,  with  Especial  Reference  to  the  Stass- 
furt  Beds.  By  Jacobus  H.  van't  Hoff  and  Wilhelm  Meyerhoffer 
{Zeit.  physikcU.  Ch&m.,  1898,  27,  75 — 93), — In  order  to  deduce  theoretic- 
ally the  order  of  deposition  of  salts  in  consequence  of  the  evaporation 
of  sea  water,  the  relations  of  the  individual  salts  present  have  to  be  first 
investigated,  and  the  present  paper  deals  with  the  solubility  curves  of 
the  various  hydrates  of  magnesium  chloride,  at  temperatures  from 
-  33'6°  to  +186°,  when  evolution  of  hydrogen  chloride  commences. 
The  complete  equilibrium  curve  for  the  chloride  and  water  may  be 
divided  into  the  following  parts  : — (1)  Stable  solution  in  equilibrium 
with  ice,  from  0°  to  336°  ;  (2)  stable  solutions  in  equilibrium  with 
the  following  hydrates,  MgClj+12HjO,  from  -33-6°  to  -168°; 
MgCL  +  8H,0,  from  -  168°  to  -  34°  ;  MgClj  +  6H2O,  from  -34°  to 
116-67°;  MgCl2  +  4H,0,  from  116-67°  to  181°;  MgCl2  +  2H20,  above 
181°  or  182° ;  (3)  labUe  solution  in  equilibrium  with  MgClj  +  SHjO  (/S) 
from  -17-4°  to  -9-6°.  Labile  continuations  of  the  curves  for  the 
hexahydrate  and  the  dodecahydrate  can  be  obtained  meeting  at  —  30°, 
whilst  similar  continuations  of  the  ice  and  octahydrate  equilibrium 
curves  cut  at  —50°.  The  dodecahydrate  was  previously  unknown,  and 
is  best  produced  by  cooling  a  solution,  containing  a  little  more  water 
than  is  required  for  the  crystals,  to  about  -  20°,  and  then  inducing 
local  overcooling  by  solid  carbonic  anhydride.  The  stable  and  labile 
octahydrates,  also  previously  unknown,  can  be  produced  in  a  similar 
manner  by  cooling  a  solution  of  the  composition  MgClg  +  11  HgO.  Once 
formed,  the  labile  hydrate  might  remain  unchanged  for  a  whole  day,  but 
its  production  could  not  be  depended  on.  The  values  found  for  the 
solubility  of  the  hexahydrate  were  in  general  slightly  lower  than  those 
of  other  observers,  probably  owing  to  more  complete  freedom  from 
calcium  chloride.  For  the  solubility  determinations  at  the  highest 
temperatures,  a  special  form  of  apparatus  was  employed,  which  is 
described  in  the  paper  with  the  aid  of  diagrams.  L.  M.  J. 

Equilibrium  in  the  System,  Water,  Alcohol,  and  Ethylenic 
Cyanide.  By  Frans  A.  H.  Schreinemakers  {Zeit.  physikal.  Cliem., 
1898, 27,  95 — 122). — Of  these  three  pairs  of  liquids,  two  pairs,  namely, 
alcohol-cyanide  and  water-cyanide,  only  form  two  liquid  layers  be- 
tween the  temperature  limits  of  13 — 31°,  and  185 — 5  5  5°  respectively, 
and  this  leads  to  some  highly  interesting  cases  of  equilibrium.  The 
equilibrium  curve  for  water-ethylenic  cyanide  consists  of  three  por- 
tions :  (1)  a  portion,  ah,  from  — 1-2  to  18-5  where  the  solid  cyanide  is 
in  equilibrium  with  the  solution  and  the  quantity  dissolved  increases 
with  temperature ;  (2)  the  portion,  hdc,  where  two  liquid  phases  occur 
with  the  critical  point  of  complete  miscibility  at  555°;' (3)  the  portion, 
c«,  from  +185°  to  54-5°,  where  the  solid  cyanide  is  in  equilibrium 
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with  a  liquid  phase  containing  a  high  percentage  of  the  cyanide.  By 
the  addition  of  alcohol,  the  temperature  of  the  triple  phase  points, 
h,  c,  is  reduced;  and  the  curve,  bdc,  of  two  liquid  phases  becomes  more 
and  more  flattened  owing  to  the  lowering  of  the  temperature  of  com- 
plete miscibility.  The  region  where  separation  into  two  layers  occurs 
becomes  more  and  more  confined,  and  when  the  percentage  of  alcohol 
reaches  56 "l  the  points  b,  d,  c,  coalesce,  and  there  is  no  region  of  two 
liquid  phases.  The  alcohol-cyanide  equilibrium  cui've  is  completely 
analogous,  but  the  critical  temperature  is  31  "1°,  and  is  lowei-ed  by  the 
addition  of  water,  so  that  for  28  6  per  cent,  of  water  the  two  liquid 
phases  region  disappears.  Hence  separation  into  two  layers  only 
occurs  with  aqueous  alcohol  when  the  concentration  of  the  alcohol  is 
below  56"1  or  above  71*4  per  cent.  From  the  solubility  data,  the 
equilibrium  can  be  represented  by  a  surface  in  an  equilateral  triangular 
prism  where  the  long  side  is  a  temperature  axis ;  on  the  faces  of  the 
prism  are  the  equilibrium  curves  for  each  pair,  and  any  section  at  right 
angles  to  the  axis  gives  the  isothermal  for  the  triple  equilibrium.  A 
section  passing  through  the  cyanide  edge  of  the  prism  and  cutting  the 
water-alcohol  face  gives  the  solubility  curve  of  the  cyanide  in  aqueous 
alcohol  of  the  indicated  composition,  and  it  is  hence  seen  that  in  71  "4 
per  cent,  alcohol  (which  is  approximately  equimolecular)  the  solubility 
increases  enormously  with  the  temperature  between  3°  and  5 '9°  ;  at 
the  lower  temperature,  100  grams  of  the  aqueous  alcohol  dissolve  42 '3 
grams  of  ethylenic  cyanide,  and  at  the  higher  temperature  305  5  grams. 
The  isotherms  are  also  interesting ;  in  some  cases,  a  line  through  the 
alcohol  apex  cuts  the  curve  in  three  points,  here,  therefore,  the  effect 
of  the  addition  of  alcohol  to  the  other  components  is  to  cause  (1)  dis- 
solution of  cyanide  and  production  of  homogeneous  solution ;  (2)  de- 
position of  cyanide  ;  (3)  dissolution  of  deposited  cyanide  and  re-forma- 
tion of  homogeneous  solution.  At  a  temperature  of  5°,  it  is  seen  that, 
whilst  100  grams  of  alcohol  dissolve  7  grams  of  cyanide,  and  100  grams 
of  water  dissolve  6  grams  of  cyanide,  yet  100  grams  of  71  per  cent, 
alcohol  dissolve  232  grams,  so  that  the  solubility  in  this  mixture  is 
thirty  times  as  great  as  in  either  component.  At  this  temperature 
also,  the  addition  of  alcohol  leads  to  very  complicated  results,  causing 
(1)  dissolution  of  cyanide;  (2)  separation  into  two  liquid  phases,  in 
equilibrium  with  solid  cyanide ;  (3)  two  liquid  phases  ;  (4)  a  homogene- 
ous solution ;  (5)  separation  into  two  liquid  phases ;  (6)  further 
deposition  of  solid  cyanide  ;  (7)  disappearance  of  one  liquid  phase  ; 
(8)  disappearance  of  solid  and  production  of  homogeneous  solution. 
Other  very  interesting  features  of  the  equilibrium  are  noticed,  but  for 
most  of  them  the  equilibrium  diagrams  are  necessary.  (See  also 
Abstr.,  this  vol.,  ii,  329,  424 ;  1897,  ii,  483.)  L.  M.  J. 

Influence  of  Concentration  on  Reaction  Velocities.  By 
Alexander  de  Hemptinne  {Zeit.  physikal.  Chem.,  1898,  26,  728 — 738). 
— The  reaction  studied  was  the  oxidation  of  an  acidified  solution  of 
potassium  iodide,  an  action  which  is  dependent  on  temperature,  light 
intensity,  and  the  nature  and  concentration  of  the  added  acid.  The 
variation  of  the  velocity  with  the  concentration  of  the  potassium  iodide 
showed  the  reaction  to  be  one  of  the  second  order.     The  effect  of  light 
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was  found  to  be  in  the  following  order,  white,  yellow,  green,  red,  and 
was  independent  of  the  acid  employed.  The  effects  of  the  different 
acids  used  gave  the  following  order,  hydrochloric  acid,  sulphuric  acid, 
oxalic  acid,  acetic  acid,  and  although  this  order  is  also  that  of  the  dis- 
sociation, yet  the  quantitative  effects  are  not  proportional  to  the 
dissociation.  With  acetic  acid,  the  velocity  of  oxidation  is  at  first 
proportional  to  the  concentration  of  the  acid,  but  at  a  concentration 
of  about  50  per  cent.,  the  velocity  increases  enormously,  reaches  a 
maximum  between  70  and  90  per  cent.,  and  again  rapidly  decreases. 
With  sulphuric  and  hydrochloric  acids  also,  the  increase  of  velocity  is 
far  more  rapid  than  the  increase  of  concentration  of  the  ions.  It  is 
worthy  of  note  also  that  Spring  and  Aubel  found  that  an  increase  of 
the  velocity  of  dissolution  of  metals  in  acids  occurred  at  a  concentration 
of  about  40  per  cent.  (Abstr.,  1887,  1074).  L.  M.  J. 

Relative  Velocity  of  Hydrolysis  of  Ethylic  Salts  of  Normal 
Aoids  of  the  Oxalic  Series.  By  Edvard  Hjelt  {Ber.,  1898,  31, 
1844 — 1847). — The  rate  of  hydrolysis  (by  soda)  was  determined  at  17°, 
using  N/20  solutions  in  96  per  cent,  alcohol  (Abstr.,  1896,  i,  205). 
The  expression  x-i-{A  -x)  Jt,  has  an  approximately  constant  value, 
which  is  regarded  as  the  constant  of  velocity  of  the  hydrolysis.  Side 
by  side  with  the  values  of  this  are  tabulated  the  values  of  the  dissociation 
constants  K^  and  ifj,  of  the  first  and  second  hydrogen  atoms  of  these 
acids,  as  determined  by  W.  A.  Smith  (this  vol.,  ii,  285).  It  will  be 
seen  that  here,  when  there  are  no  changes,  such  as  the  introduction  of 
a  methyl  group,  likely  to  have  a  stereochemical  effect  on  the  constant 
of  velocity,  the  latter  decreases  with  the  dissociation  constant  of  the 
first  hydrogen  atom,  and  is  not  dependent  on  that  of  the  second 
hydrogen  atom,  as  Smith  supposed  it  might  be. 


Acid. 

Velocity  con-            q«^^, 
stant.                             ' 

10«xir^ 

Malonic  

Succinir 
Ghitaric 
Pimelic 
Snberic 

Azelaic    

Sebacic    

0-224                  1580 
0  088                      66-5 
0073                      47-3 
0-058                      32-3 
0042                      299 
0  037                      25-3 
0-037                      23-8 

1-0 
2-3 
2-7 
2-6 
2-5 
2-7 
2*6 

C.  F.  B. 

Report  of  the  Committee  on  Atomic  Weights.  By  Frank 
W.  Clarkk  (/.  Amer.  Chem.  Soc,  1898,  20,  163— 173).— A  resume 
of  the  work  published  during  1897  on  the  atomic  weights  of  carbon, 
nitrogen,  chlorine,  silver,  aluminium,  nickel,  cobalt,  tungsten,  and 
cei'ium  ;  a  corrected  table  of  atomic  weights  of  all  the  elements  is 
appended.  W.  A.  D. 

Table  of  Atomic  Weights.  By  Theodore  W,  Richards 
{Amer.  C/ievi.  J.,  1898,  20,  543— 554).— The  atomic  weights  of  74 
elements  are  given,  that  of  oxygen  being  taken  as  16  ;  the  values  are 
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compiled  from  the  most  recent  data,  and,  with  the  exception  of  those 
of  the  seven  elements,  antimony  (120'0),  cadmium  (112-3),  calcium 
(40-0),  magnesium  (24'36),  platinum  (195-2),  tungsten  (184-4),  and 
uranium  (240*0),  are  the  same  as  those  given  by  Clarke  ("  Smithsonian 
Collection  of  Constants  of  Nature,"  5,  1897).  Reasons  are  given  in 
detail  for  the  choice  made  between  the  conflicting  values  for  the 
atomic  weights  of  the  elements  mentioned  above.  W.  A.  D. 

Atomic  Weight  or  Atomic  Gravitation.  By  Ludwig  Dulk 
(Ber.,  1898,  31,  1865 — 1876). - — This  paper  appears  to  be  an  account 
of  a  book  published  by  the  author  {Aiomgewicht  oder  Atomgravitation, 
Trewendt,  Breslau,  1898),  but  is  so  condensed  that  it  is  hardly  in- 
telligible in  itself.  "  This  study  is  based  on  the  recognised  necessity  of 
ceasing  to  regard  matter  as  homogeneous.  The  atoms  are  no  longer 
regarded  as  composed  of  different  amounts  of  one  and  the  same 
matter  ;  they  are  conceived  as  systems  of  geometrical  points,  or  of 
ether-vortices  rotating  about  fixed  positions  of  equilibrium.  These 
bring  the  cosmic  ether,  which  is  conceived  as  continuous,  into  motion, 
the  faster  the  nearer  they  lie  to  one  another.  This  motion  is  assumed 
to  be  inversely  proportional  to  the  square  of  the  distance,  in  accordance 
with  the  behaviour  of  all  known  forces  that  act  at  a  distance,  and  in  this 
way  the  gravitation  of  the  atom,  apparent  to  us  as  its  atomic  weight, 
is  calculated."  The  atomic  weights  are  calculated  by  means  of  some 
such  expression  as  nja^il  -1-&/2),  in  which  the  constants  are  determined 
by  geometrical  considerations  ;  for  example,  a  regular  figure  is  taken 
with  a  number  of  sides  {n)  equal  to  the  valency  of  the  element,  and 
such  figures  are  arranged  in  a  symmetrical  system  ;  the  diameter  of 
the  circle  circumscribing  an  individual  figure  being  taken  as  unity,  6 
is  that  of  the  circle  circumscribing  the  system,  and  a  is  the  length  of 
the  side  of  each  figure.  As  another  example  of  the  methods  employed, 
the  atomic  weight  of  copper  may  be  quoted  ;  this  is  calculated  as 

1   /        Jl\     3    J_  1        /         1  \ 

^  '  iifV  ^    2  7  +  2-  {If  •  /2  _    A^  +  V2J  =  ^^'^'^^- 

In  such  ways  as  these,  the  following  atomic  weights  are  calculated  : 

Na  =  23-06,  K  =  39-lll,  Rb  =  84-96,  Cs  =  13M,  N  =  14'0,  0=16-0, 
F=  18-928,  B  =  11-041,  C=  11-9497,  Si  =  28-0,  CI  =  35-464,  Br  =  79-666, 
1  =  126-23,  Cu  =  63-339,  Ag=107-717,  Au  =  195-77,  Hg  =  198-45, 
Zn  =  65-385,  Cd  =  112-0,  Tl-204-298. 

The  specific  gravities  of  the  elements,  free  or  in  combination, 
are  also  calculated  by  means  of  expressions  of  the  form  of  either 
x/a"{^  -  1)  or  Y/a^.     For  example,  that  of  copper  is 

^|p-34t-0- 0-320  =  8-93.  j.  ^  3 

The  Periodic  System  and  the  Properties  of  Inorganic  Com- 
pounds. By  James  Locke  {Amer.  Chem.  J.,  1898,  20,  581 — 592).— 
Although    Mendeleeff's    law    is   true    as    regards    the    physical   and 
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chemical  properties  of  the  elements  themselves,  it  is,  in  the  author's 
opinion,  inaccurate  to  say  that  the  nature  of  the  compounds  of  an 
element  is  a  function  of  its  atomic  weight.  From  this  point  of  view, 
the  character  of  the  so-called  "typical"  elements  is  discussed.  A  though 
lithium,  beryllium,  boron,  and  carbon,  in  the  elementary  state,  are  the 
strict  homologues  of  the  elements  in  the  groups  to  which  they  belong, 
the  compounds  of  beryllium  are  entirely  different  in  character  from 
those  of  any  of  the  metals  of  the  second  group.  Yet  the  compounds 
of  the  "typical"  element  lithium  resemble  in  every  respect  those  of 
the  alkali  metals ;  and  the  compounds  of  carbon  those  of  silicon. 
Beryllium  lies,  as  regards  atomic  weight,  between  lithium  and  carbon, 
HO  that  its  position  as  a  typical  element  cannot  be  held  to  explain  its 
anomalous  character.  Similarly,  although  fluorine  as  an  element 
closely  resembles  the  other  halogens,  many  of  its  compounds  differ 
from  tho.se  of  the  latter  in  a  very  marked  manner. 

The  proximity  of  cobalt  and  manganese  to  iron  in  the  fourth  series 
enables  them  to  form  well-de6ned  double  cyanides  of  the  type 
KjjMCjNg,  isomorphous  with  potassium  ferricyanide ;  chromium  and 
vanadium  also  (compare  this  vol.,  ii,  598),  in  the  same  series,  form  similar 
compounds,  whilst  the  alums  of  the  hve  elements  named  are  iso- 
morphous with  those  formed  by  titanium.  The  sesquioxide  of  scandium 
closely  resembles  that  of  titanium,  yet  all  the  other  scandium  com- 
pounds are  similar  to  those  of  the  rare  earths.  The  proximity  of 
scandium  to  titanium  fails  to  confer  on  the  tervalent  compounds  of  the 
latter  any  single  one  of  the  properties  of  the  rare  earths. 

W.  A.  D. 

Cooling  Pipette.  By  Fbiedrichs  (Zeit.  anal.  Chem.,  1898,  37, 
•4-13). — A  pipette  for  taking  up  hot  liquids.  The  lower  tube  is  con- 
tracted into  a  spiral ;  the  upper  is  fitted  with  a  caoutchouc  ball. 

M.  J.  S. 

Pipette  with  Closing  Appliance.  By  Carl  Sander  {Zeit.  anal. 
Chem.,  1898,37,  497). — The  upper  tube  of  the  pipette  is  converted,  by 
means  of  side  apertures  and  a  glass  collar,  into  a  kind  of  3-way  stop- 
cock by  which  communication  is  established  either  with  a  permanently 
connected  aspirator  or  with  the  external  air.     A  figure  is  given. 

M.  J.  S. 

Some  New  Forms  of  Apparatus.  By  Augustus  E.  Knokk 
(/.  Amer.  Cliem.  Soc,  1897,  19,  817—820). — 1.  An  automatic  filtering 
syphon. — The  longer  limb  of  the  sjphon  tube  dips  into  the  liquid  in 
the  funnel,  and  is  closed  by  a  ground  conical  glass  valve,  the  lower 
part  of  which  is  blown  out  into  a  bulb,  so  that  it  rises  with  the  level  of 
the  liquid  and  automatically  stops  the  supply  as  soon  as  the  funnel  is 
full.  The  upper  end  of  the  valve  stem  bears  a  knob  which,  engaging 
with  a  constriction  in  the  funnel  tube,  prevents  the  valve  dropping 
out  of  the  tube. 

2.  A  new  form  of  gas  generator. — The  solid  substance  required  for 
the  generation  of  the  gas  is  placed  in  a  calcium  chloride  tower,  the 
acid  being  added  from  an  acid  funnel  at  the  top.  The  novel  feature 
of  the  apparatus  is  a  U-shaped  syphon  tube  inserted  in  the  lower 
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opening  of  the  tower,  which  is  made  of  such  a  length  that,  while  it 
allows  the  spent  acid  to  flow  away  constantly,  also  acts  as  a  hydraulic 
seal  against  the  escape  of  gas.  A.  H. 

An  Bflacient  Gas-pressure  Regulator.  By  Paul  Murrill  (J. 
Amer.  Chem.  Soc,  1898,  20,  501 — 504). — The  apparatus,  which  is  de- 
signed for  use  with  a  thermostat,  consists  of  an  inner  and  an  outer 
vessel,  the  latter  partially  filled  with  water.  The  inner  vessel,  which 
can  move  freely  up  or  down,  is  attached  by  means  of  a  lever  to  the 
tap  of  the  gas  inlet  tube ;  as  gas  enters,  this  vessel  is  lifted,  at 
the  same  time  closing  the  valve.  If  the  outlets  are  closed,  it 
rises  until  the  valve  is  entirely  closed,  in  which  position  it  will 
remain;  but  when  the  exit  tubes  are  opened,  it  falls,  reopening 
the  valve,  admitting  gas  at  the  same  rate  at  which  it  is  consumed, 
and  delivering  it  at  a  pressure  which  is  measured  by  the  weight  of  the 
inner  vessel,  plus  or  minus  the  resistance  due  to  friction. 

A.  W.  C. 

New  Form  of  "Water  Blast.  By  Bertram  B.  Boltwood 
{Amer.  Chem.  J.,  1898,  20,  577 — 580). — A  convenient  form  of  appa- 
ratus is  described  for  supplying  relatively  small  volumes  of  air  at  low 
pressure ;  it  is  claimed  to  be  nearly  three  times  more  efficient,  as 
regards  the  volume  of  water  consumed  per  cubic  foot  of  air  supplied, 
than  the  forms  described  by  Muenke  and  by  Richards.  For  the  details 
of  construction,  the  original  must  be  consulted.  W.  A.  D. 

Lecture  Experiments  with  Liquid  Air.  By  Albert  Ladenburg 
{Ber.,  1898,  31,  1968 — 1969). — The  following  experiments  can  readily 
be  performed  before  a  class  by  the  help  of  Linde's  modified  apparatus. 
1.  Carbonic  anhydride,  when  passed  into  liquid  air,  is  at  once  precipi- 
tated as  a  white,  snow-like  powder.  2.  Mercury  at  once  becomes 
solid,  and  retains  this  form  for  some  time.  3.  Alcohol  is  insoluble  in 
liquid  air,  but  solidifies  in  hard,  crystalline  drops,  which  may  be  heard 
to  rattle  against  the  glass  when  the  containing  vessel  is  shaken. 
4.  Ozone  can  readily  be  liquefied  to  a  deep  blue,  oily  liquid.  5.  Acetylene 
is  at  once  solidified  and  can  be  pressed  into  cylinders  in  the  same  way 
as  solid  carbonic  anhydride.  6.  When  concentrated  hydrochloric 
acid  is  cooled  for  a  few  minutes  in  liquid  air  and  a  piece  of  potassium 
then  added,  no  action  occurs,  but  after  standing  in  the  open  air  for  a 
short  time  explosive  action  occurs.  7.  When  liquid  air  is  poured 
into  water,  the  light  blue  di'ops  fall  to  the  bottom,  but  are  driven  up- 
wards by  the  gas  formed  round  their  surface,  the  liquid  air  being  in 
the  spheroidal  state.  A.  H. 
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Boiling  Point  of  Liquid  Ozone.  By  Louis  Troost  (Compt.  rend., 
1898,  126,  1751 — 1753). — Ozone  was  liquefied  in  a  vertical  tube  im- 
mersed in  a  bath  of  liquid  oxygen,  and  the  latter  was  then  lowered 
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until  the  readings  of  a  galvanometer  in  circuit  with  a  thermo-j unction 
previously  introduced  into  the  tube  were  constant  during  the  ebullition 
of  the  ozone.     The  boiling  point  of  liquid  ozone  was  thus  found  to  be 
-  11 9°  at  the  atmospheric  pressure.  N.  L. 

Action  of  Potassium  Permanganate  and  of  Sodium  Peroxide 
on  the  Acids  of  Sulphur  and  of  Iodine.  By  Antonio  Longi  and 
L.  BoNAViA  {Gazzetta,  1898,  28,  i,  325— 335).— The  authors  find  that 
jjotassium  permanganate,  in  alkaline  solution,  oxidises  potassium 
sulphite,  thiosulphate,  trithionate,  tetrathionate,  sulphide,  and  poly- 
sulphide  to  potassium  sulphate;  potassium  dithionate  is  not  oxidint-d 
at  all,  and  the  oxidation  of  the  tri-  or  tetra-thionate  proceeds  slowly. 
Potassium  permanganate  oxidises  iodides  quantitatively,  in  alkaline 
solutions  containing  not  more  than  005  gram  per  100  c.c,  in  accord- 
ance with  the  equation  MI  +  Mn.p^  =  MIO3  +  2MnO.^. 

Sodium  peroxide  immediately  and  completely  oxidises  sulphite.*, 
thiosulphates,  trithionates,  tetrathionates,  sulphides, and  polysulphide.s, 
but  acts  very  slowly  on  the  dithionates;  the  peroxide  has  no  action 
on  iodates  or  iodides,  but  in  very  dilute  solutions  reacts  with  iodine 
forming  iodide,  whilst  in  more  concentrated  solutions  the  oxy-acid.s  of 
iodine  are  produced.  W.  J.  P. 

Persulphates.  By  Hugh  Marshall  {J.  Soc.  Chem.  Iiul.,  1897, 
16,  396 — 399). — A  resume  of  ;  the  results  obtained  by  the  author 
(Trans.,  1891,  771,  and  Abstr.,  1891,  982)  and  by  Elbs  and  Schiinherr 
(Abstr.,  1896,  ii,  519).  W.  A.  D. 

Reduction  of  Thiosulphates  to  Sulphites  in  Alkaline 
Solution.  By  Rudolph  F.  Weinland  and  A.  Gutmann  {Zeit.  anorg. 
Chem.,  1898,  17,  409—421). — Sodium  thiosulphate,  when  treated  with 
sodium  arsenite  in  concentrated  solution,  is  reduced  at  the  ordinary 
temperature  with  development  of  heat.  The  products  are  sodium 
monothio-oxyarsenate,  NagAsSOj-f- I2H2O,  which  crystallLses  out,  and 
sodium  sulptiite,  which  remains  in  solution ;  a  small  quantity  of 
arsenic  is  also  precipitated.  Potassium  thiosulphate  and  potassium 
arsenite  react  in  a  similar  manner,  but  the  potassium  monothio-oxy- 
arsenate is  obtained,  after  the  sulphite  has  crystallised,  on  evaporating 
the  mother  liquors  over  sulphuric  acid.  A  solution  of  calcium  thio- 
sulphate, when  treated  with  sodium  arsenite,  yields  a  precipitate  of 
calcium  arsenite,  and  on  heating  the  mixture,  calcium  monothio-oxy- 
arsenate, calcium  sulphite,  and  sodium  monothio-oxyarsenate  are  formed. 

Sodium  hydrogen  arsenite  and  sodium  thiosulphate,  when  allowed 
to  react  at  the  ordinary  temperature,  yield  sodium  monothio-oxy- 
ar.senate,  sodium  sulphite,  and  a  small  quantity  of  arsenic.  When, 
however,  the  mixture  is  heated,  a  yellowish-red  product  is  obtained 
which  does  not  contain  thio-oxyarsenate.  The  corresponding  potassium 
salts  behave  in  a  similar  manner. 

Sodium  thiosulphate,  when  treated  with  sodium  dihydrogen  arsenite, 
is  converted  into  sulphite  ;  a  considerable  qua,ntity  of  arsenic  is  precipi- 
tated, and  then  red  arsenic  bisulphide.  The  mother  liquor  from  the 
sodium  sulphite  does  not  crystallise  when  allowed  to  evaporate  over 
sulphuric  acid,  but  when  heated  on  the  water  bath  it  yields  the 
thio-oxyarsenite,  Na8Asi3S2407  +  SOHjO. 
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Sodium  thiosulphate,  when  heated  with  a  concentrated  solution  of 
sodium  antimonite,  prepared  from  antimonyl  sodium  tartrate,  in  the 
proportions  expressed  by  the  formula  COONa*C2H2(OH)2*COOSbO  + 
4NaOH  +  ]Sra2S203,  is  reduced  to  sulphite,  with  the  formation  of 
sodium  pyroantimonate  and  sodium  thioantimonate.  A  similar  mixture 
of  the  potassium  salts,  when  heated,  yields  potassium  antimonate  and 
potassium  thioantimonate.  If,  however,  the  mixture  is  allowed  to 
remain  at  the  ordinary  temperature,  antimony  trisulphide  is  precipi- 
tated, and  the  mother  liquor,  when  evaporated  to  a  syrup,  yields 
crystals  which  decompose  on  recrystallisation,  and  give  a  red  precipi- 
tate of  antimony  sulphide  on  treating  with  ammonium  chloride.  The 
compound  is,  therefore,  probably  potassium  dithio-oxyantimonate, 
K2HSbS202  +  2H20. 

(Sodium  thiosulphate  yields  a  precipitate  of  stannous  sulphide,  Avith 
a  solution  of  sodium  stannite.  If  this  precipitate  is  separated  by 
filtration,  the  mother  liquor  contains  sodium  stannate  and  sodium 
sulphite.  If,  however,  the  stannous  sulphide  is  allowed  to  remain  in 
the  mother  liquor,  it  slowly  dissolves,  and  on  concentrating,  sodium 
stannate  and  sodium  sulphite  crystallise  out,  and  then  sodium  thio- 
stannate,  Na^SnS^  +  1 2  HgO  ;  the  latter  separates  in  beautiful,  colour- 
less to  pale  yellow  crystals  belonging  to  the  monoclinic  system ; 
a:5  :c  =  0-90304:  1  :  0-36520;  /8  =  92°5'.  Potassium  stannate  and 
thiosulphate  behave  in  a  similar  manner  to  the  sodium  salts.  Potassium 
thiostannate,  K^SnS^  +  4H2O,  which  is  precipitated  from  the  final 
mother  liquors  by  alcohol,  crystallises  in  long,  mici-oscopic,  white 
needles. 

Sodium  thiosulphate  is  without  action  on  sodium  plumbite  at  the 
ordinary  temperature  ;  and  when  heated  on  the  water  bath  only  a 
small  quantity  of  lead  sulphide  and  lead  oxide  are  formed,  the  mother 
liquor  containing  most  of  the  thiosulphate  unaltered. 

Phosphites,  hypophosphites,  and  nitrites  do  not  reduce  thiosulphates 
either  at  the  ordinary  temperature  or  on  boiling.  A  violent  explosion 
takes  place  when  a  small  quantity  of  a  solution  of  sodium  nitrite  and 
sodium  thiosulphate  is  evapox'ated  to  dryness,  and  then  gently  heated. 

E.  C.  R. 

Action  of  Sulphur  Monochloride  on  Minerals.  By  Edgau  F. 
Smith  {J.  Amer.  Chem.  Soc,  1898,  20,  289— 293).— Stibnite  and 
chalcocite  dissolve  in  sulphur  monochloride  with  great  development  of 
heat,  antimony  and  cupric  chlorides  being  produced  respectively ; 
artificially  prepared  arsenic  trisulphide  behaves  similarly.  Although 
a  great  rise  in  temperature  occurs  when  arsenopyrite,  chalcopyrite, 
cinnabarite,  and  tetrahedrite  are  brought  into  contact  with  sulphur 
monochloride,  the  minerals  are  only  completely  decomposed  on  heating 
to  140°;  in  each  case,  the  corresponding  metallic  chloride  is  produced. 
Marcasite  and  pyrites  are  not  acted  on  in  the  cold,  although  completely 
decomposed  when  heated  at  140°;  linnseite  millerite,  gersdorffite, 
and  rammelsbergite  have  to  be  heated  to  170°,  and  cobaltite,  smaltite, 
and  ullmannite  to  180°,  with  sulphur  monochloride,  before  decom- 
position is  complete.  Sphalerite  and  galenite  are  more  resistant,  but 
are  completely  dissolved  on  heating  to  250°,  whilst  a  temperature  of 
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300°  is  necessary  in  the  case  of  molybdenite.  On  heating  the  oxides 
of  molybdenum,  tungsten,  tantalum,  and  columbium,  as  well  as  the 
minerals,  wolframite,  scheelite,  and  columbite,  with  sulphur  mouo- 
chloride,  all  were  dissolved,  and  from  the  solutions  obtained,  beautiful 
crystals  separated  on  cooling.  It  appears  that,  in  the  latter  cases, 
sulphur  monochloride  acts  as  an  oxidising  as  well  as  a  chlorinating 
agent ;  this  behaviour  is  also  especially  noticeable  in  the  case  of 
marcasite  and  chalcocite,  which  give  rise  to  ferric  and  cupric  chlorides 
respectively.  W.  A.  D. 

Atomic  Weight  of  Tellurium.  By  Bkn6  Metzner  {Covipt.  rend., 
1898,  128,  1716 — 1719)- — The  atomic  weight  of  tellurium  was  deter- 
mined by  converting  the  element  into  the  sulphate  by  the  action  of 
sulphuric  acid,  and  also  by  reducing  tellurous  anhydride,  in  presence 
of  metallic  silver,  by  carbonic  oxide.  The  tellurium  employed  was 
obtained  in  a  very  pure  and  crystalline  condition  by  the  decomposi- 
tion of  hydrogen  telluride  by  heat,  as  recommended  by  Ditte,  whilst 
the  tellurous  anhydride  was  prepared  by  heating  to  fusion,  with 
exclusion  of  air,  the  product  of  the  action  of  water  on  tellurium  tetra- 
chloride. The  results  obtained  by  the  two  different  methods  are  in 
close  agreement,  the  extreme  values  being  127'8  (mean  of  3  deter- 
minations) and  128*24  (mean  of  4  determinations),  and  the  mean  value 
127*9  (standard  not  stated);  these  numbers  are  higher  than  those 
found  by  Brauner  and  by  Staudenmaier.  N.  L. 

Atomic  Weight  of  Nitrogen.  By  Maurice  VtzES  {Cmnpt.  rend., 
1898,  126,  1714— 1716).— The  difference  between  the  value  for  the 
atomic  weight  of  nitrogen,  calculated  from  physical  data  (14005),  and 
that  based  on  chemical  analysis  (14044)  is  attributed  by  Berthelot 
and  Leduc  to  the  presence  of  dissolved  oxygen  in  the  metallic  silver 
used  by  Stas  in  his  determinations,  a  source  of  error  to  which  attention 
was  first  directed  by  Dumas.  The  author  points  out  that  Stas  him- 
self, in  a  posthumous  memoir,  showed  that  the  silver  employed  by 
him  contained  not  more  than  ijyJjyTj  of  its  weight  of  oxygen,  an 
amount  too  small  to  affect  sensibly  the  atomic  weights  concerned. 
Applying  the  correction  corresponding  with  this  result,  the  atomic 
weight  of  nitrogen  becomes  14040,  a  number  differing  but  little  from 
the  uncorrected  value,  but  appreciably  higher  than  that  found  by 
Berthelot  and  by  Leduc.  N.  L. 

The  Reaction  between  Phosphorus  and  Nitric  Acid.  By 
Clemente  Montemartini  (Gazzetta,  1898,  28,  i,  397 — 402). — Personne 
(Biill.  soc.  chivi.,  1864,  163)  and  Maumen6  {Ann.  chim.  phys.,  1864, 
[iv],  3,  319)  have  shown  that  ammonia  is  formed  during  the  action  of 
nitric  acid  on  phosphorus.  The  author  finds  on  exposing  red  phos- 
phorus to  the  action  of  excess  of  17*3,  28*3,  and  68  per  cent,  nitric 
acid  at  13 — 14°  until  all  is  dissolved,  that  1  gram  of  phosphorus 
causes  the  production  of  00739,  00824,  and  0*0095  gram  of  ammonia 
respectively  as  the  mean  of  four  experin^ents  with  each  concentration 
of  acid.  The  results  of  the  individual  experiments  differ  considerably, 
and  the  time  required  for  solution  of  the  phosphorus  also  varies. 

W.  J.  P. 
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Action  of  Sodammonium  in  Excess  on  Red  Phosphorus. 
By  C.  HuGOT  {Gompt.  rend.,  1898,  126, 1719—1722.  Compare  Abstr., 
1896,  ii,  20). — When  a  mixture  of  weighed  amounts  of  red  phosphorus 
and  sodium  is  left  in  contact  with  liquid  ammonia,  a  yellow,  crystal- 
line substance  of  the  formula  P2H3Na3  is  produced,  hydrogen  phosphide 
and  sodamide  being  simultaneously  formed.  This  compound  is  de- 
composed by  acids  and  by  water,  with  liberation  of  hydrogen 
phosphide;  and  Avhen  heated  in  a  vacuum  above  100°,  loses  hydrogen 
phosphide  and  hydrogen.  An  excess  of  sodium  must  be  employed  in 
its  preparation,  otherwise  sodium  phosphamide,  PHgNa,  and  other 
compounds  are  also  produced.  N.  L. 

Existence  of  Orthosilicic  Acid.  By  Thomas  H.  Norton  and 
D.  M.  Roth(/.  Amer.  Chem.  Soc,  1897, 19,  832— 835).— The  substance 
obtained  by  washing  precipitated  silicic  acid,  prepared  from  silicon 
fluoride,  with  benzene  or  absolute  ether,  and  then  i-apidly  pressing  the 
product  between  sheets  of  bibulous  paper,  has  the  composition 
required  by  the  formula  H^SiO^.  It  is  an  amorphous,  white  powder 
which  loses  its  water  steadily  on  exposui-e  to  the  air,  especially  when 
in  contact  with  absorbent  media.  Thus  if  the  pressing  between 
filter  papers  be  continued  after  the  ether  has  been  removed,  rapid 
loss  of  water  takes  place,  as  much  as  10  per  cent,  of  the  total  water 
being  in  some  cases  lost  in  5  minutes.  Absolute  alcohol  cannot  be 
used  instead  of  ether,  as  it  causes  rapid  dehydration.  The  authors 
consider  that  these  experiments  establish  the  existence  of  orthosilicic 
acid  as  a  definite  compound.  A.  H. 

Carbonic  Anhydride  in  the  Atmosphere.  By  Albert  L6vy 
and  H.  Henriet  {Compt.  rend.,  1898,  126,  1651— 1653).— The  error 
which,  as  shown  by  Gautier  (this  vol.,  ii,  641),  arises  from  the  use  of 
potash  instead  of  baryta  as  an  absorbent  for  carbonic  anhydride,  is  too 
small  to  sensibly  affect  the  results  of  the  daily  observations  carried 
out  by  the  authors  during  the  last  twenty  years.  A  series  of  duplicate 
estimations  with  both  absorbents  show  that  in  the  neighbourhood  of 
the  country  the  results  obtained  by  the  use  of  potash  and  of  baryta 
are  identical ;  in  the  centre  of  the  town,  however,  baryta  often  gives 
higher  results  than  potash,  the  difference  amounting  sometimes  only 
to  one-millionth  of  the  volume  of  air  employed,  and  sometimes  to  thirty 
times  this  amount.  In  the  latter  case,  however,  it  is  found  that  the 
same  results  are  obtained  with  potash  as  with  baryta  if  the  air  is  left 
in  contact  with  the  alkali  for  a  sufiiciently  long  time.  This  fact, 
together  with  the  results  of  other  experiments  to  be  described  here- 
after, induce  the  authors  to  believe  that  the  alkalis  not  only  absorb 
the  carbonic  anhydride  actually  present  in  the  air,  but  also,  and  with 
different  rapidity,  facilitate  the  oxidation  of  the  carbon  contained  in 
the  organic  matter  existing  in  the  atmosphere.  The  existence  of  such 
organic  matter  is  proved  by  the  fact  that  if  a  sample  of  air,  giving 
different  results  with  potash  and  baryta,  is  passed  over  heated  cupric 
oxide  and  the  carbonic  anhydride  again  determined,  identical  results, 
slightly  higher  than  before,  are  obtained  with  the  two  alkalis.  Ex- 
periments made  with  air  at  the  level  of  the  soil  tend  to  show  that  the 
earth  is  the  principal  source  of  these  gaseous  organic  substances,  and 
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that  the  latter  are,  in  the  country,  oxidised  by  atmospheric  ozone. 
It  is  also  suggested  that  the  relatively  large  proportion  of  carbonic 
anhydride  present  in  fogs,  as  well  as  the  odour  of  the  latter,  are 
closely  connected  with  the  existence  of  gaseous  organic  compounds, 
and  with  phenomena  of  condensation  brought  about  by  sudden  altera- 
tions of  pressure.  N.  L. 

Limits  of  Inflammability  of  Carbonic  Oxide.     By  Henri  Lk 

CHATELiERand  O.  liom)ovAnv(Compt.rend.,  1898, 126,  1344—1347).— 

Mixtures  of  carbonic  oxide  and  air  are  explosive  when  containing  from 

15"9  to  74-5  per  cent,  of  the  combustible  gas,  the  experiments  being 

carried  out  in  a  tube  of   40  mm.  diameter.       If  narrow  tubes  be 

employed,  the  limits  of  inBammability  approach  each  other,  and  for 

tubes  of  less  than  2'3  mm.  diameter  there  is  no  explosive  mixture, 

The  inflammability  diminishes  rapidly  with  the  pressure,  and  increases 

with  rise  of  temperature.     Mixtures  of  carbonic  oxide  and  acetylene 

with  air  are  found  to  obey  the  relation,  previously  found  to  hold  for 

n      n 
mixtures  of  methane  and  coal-gas,  --^+  ^i  =  1   where   n   and   n^  are 

the  lower  limits  of  inflammability  of  the  mixtures,  and  N  and  N^ 
are  the  limits  for  each  of  the  two  combustible  ga.se8  when  separately 
mixed  with  air.  This  relation  is  found  to  hold  only  approximately  for 
mixtures  of  carbonic  oxide  and  hydrogen  with  air.  N.  L. 

Limits  of  Inflammability  of  Combustible  Vapours.  By  Henri 
Le  CiiATELiERand  0.  Boudolard  {Compt.  reiuL,  1898, 126,  1510  —  1513, 
— The  authors  have  determined  thelimitof  inflammability  of  the  vapours 
of  a  large  number  of  carbon  compounds,  and  find  that,  except  in  the  case, 
of  carbon  bisulphide,  the  molecular  heat  of  combustion  of  the  limiting 
mixture  lies  between  9  Cal.  and  13  Cal.,  and  in  most  cases  is  between 
12  Cal.  and  13  Cal.  The  quantity  of  oxygen  consumed  in  the  combus- 
tion of  these  mixtures  also  varies  but  little,  and  is  about  115  per  cent. 
of  the  total  volume.  C.  H.  B. 

New  Atmospheric  Gases.  By  William  Ramsay  and  Morris  W. 
Travers  {Compt.  rend.,  1898,  126,  1762— 1763.)— Two  new  gases,  for 
which  the  names  neon  and  metaryon  are  proposed,  were  obtained  by  the 
fractional  distillation  of  liquid  argon.  The  first  fractions  consi.sted  of 
neon,  the  spectrum  of  which  is  characterised  by  a  large  number  of 
strong  lines  in  the  orange-red  and  yellow,  and  some  lines  in  the  deep 
violet.  Towards  the  end  of  the  distillation,  a  solid  substance  was 
formed  which  volatilised  very  slowly  and  could  therefore  be  obtained 
in  a  high  state  of  purity.  This  gas,  metargon,  has  a  density  (1987) 
almost  equal  to  that  of  argon  (19-94),  but  its  spectrum  is  quite  different. 
Among  the  numerous  lines  which  it  exhibits,  there  is  one  in  the  green 
occupying  a  position  not  yet  recognised  and  one  in  the  yellow  at 
X5849"6.  The  latter  is  not  coincident  with  the  similar  lines  of  krypton 
and  helium,  which  are  at  X58665  and  X5875-9  respectively.  Both 
neon  and  metargon  are  monatomic  gases,  the  ratio  of  the  two  specific 
heats  being  in  each  case  1  •66.  The  intermediate  fractions  obtained  in 
the  distillation  of  liquid  argon  are  still  under  examination.       N.  L. 
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Action  of  Sulphur  on  Sodium.  By  James  Locke  and  Alfred 
Austell  (A/aer.  Chem.  J.,  1898,  20,  592 — 594). — Quantities  of  sulphur 
corresponding  with  the  compounds  l^Si^S,  Na2S2,  NagSg,  NagS^,  and 
NagSg,  were  dissolved  in  hot  toluene,  and  added  to  sodium  covered  with 
the  same  solvent  at  its  boiling  temperature ;  until  the  amount 
of  sulphur  was  sufficient  to  form  the  compound  NagSg,  a  con- 
siderable quantity  |^of  sodium  remained  unacted  on.  Products  of 
practically  the  same  composition  (28'89  and  28*57  per  cent,  of  sodium 
respectively)  were  obtained  in  the  two  cases  where  the  quantities  were 
those  required  to  form  NagSg  and  Na2S4 ;  both  products  probably 
consisted  of  a  mixture  of  these  two  substances. 

From  the  above  results,  it  appears  that  sodium  monosulphide  is  not 
formed  by  Ithe  direct  combination  of  sodium  and  sulphur  at  the 
temperature  of  boiling  toluene ;  the  same  result  was  obtained  at  the 
temperature  of  boiling  naphthalene  (218°).  W.  A.  D. 

Ammonium  Selenide.  By  Victor  Lenher  and  Edgar  Francis 
Smith  {J.  Amer.  Chem.  Soc,  1898,  20,  277— 278).— On  saturating  with 
hydrogen  selenide  a  solution  of  5  grams  of  ammonium  molybdate  in 
50  c.c.  of  water  to  which  20  c.c.  of  strongest  aqueous  ammonia  had 
been  added,  a  dark  red  solution  was  obtained,  from  which,  on  evapora- 
tion black,  anhydrous,  orthorhombic  prisms  of  ammonium  selenide 
separated.  The  crystalline  product  was  stable  in  the  air,  and  dis- 
solved in  water  toa  dark  red  solution  which  gave  a  precipitateof  selenides 
from  neutral  or  alkaline  solutions  of  metallic  salts  ;  the  solution, 
however,  gradually  decomposed  on  exposure  to  the  air,  selenium  being 
precipitated. 

The  selenium  was  determined  in  the  crystalline  salt  by  a  method 
communicated  by  H.  F.  Keller.  A  weighed  quantity  of  the  substance 
was  dissolved  in  very  dilute  caustic  soda,  and  an  excess  of  hydroxyl- 
amine  hydrochloride  added ;  on  boiling  the  solution  for  several 
minutes,  selenium  was  precipitated,  which  was  collected,  dried  at  105°, 
and  weighed. 

It  is  noteworthy  that  only  from  ammoniacal  molybdate  solutions  of 
the  concentration  given  can  the  black  crystals  of  ammonium  selenide 
be  obtained ;  under  other  conditions,  selenium  alone  is  formed. 

W.  A.  D. 

Some  Reactions  of  Ammonium  Salts.  By  Watson  Smith  {J. 
Soc.  Chem.  Ind.,  1895,  14,  629 — 631). — Nearly  pure  ammonium 
hydrogen  sulphate  can  be  prepared  by  heating  the  normal  sulphate 
initially  at  300 — 320°  in  a  platinum  dish,  and  finally  almost  to  dull 
redness.  Nitrogen  is  not  liberated  from  ammonium  hydrogen  sulphate 
at  temperatures  up  to  360°,  but  is  rapidly  evolved  at  450°, 
when  the  residue  contains  a  considerable  quantity  of  ammonium 
sulphite.  On  heating  finely  powdered  ammonium  sulphate  at  160°, 
ammonia  is  rapidly  evolved,  ammonium  hydrogen  sulphate  being 
formed  ;  if,  however,  gaseous  ammonia  is  passed  through  the  latter  in 
the  fused  state  at  310 — 320°,  it  is  absorbed  until  70  per  cent,  of  the 
salt  is  converted  into  normal  ammonium  sulphate ;  at  350 — 360°,  how- 
ever, 46'8  per  cent.,  and  at  410 — 420°,  85'6  per  cent.,  of  the  ammonium 
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hydrogen  sulphate  remainH  unacted  on.  If  a  slow  ciii'rent  of  gaseou.s 
ammonia  is  passed  through  the  fused  salt  at  420°,  a  partial  reduction  to 
sulphite  takes  place,  and  nitrogen  is  liberated.  If,  in  any  of  the 
above  experiments  a  stream  of  air  be  substituted  for  the  ammonia 
after  the  limit  of  absorption  of  the  latter  has  been  reached,  ammonia 
is  rapidly  evolved,  even  at  temperatures  considerably  below  those  at 
which  the  absorption  took  place. 

In  the  light  of  the  above  results,  the  author  discusses  Hodgkinson 
and  Bellairs'  observations  (Proc,  1895,  114)  on  the  action  of  metals 
on  fused  ammonium  sulphate.  It  is  pointed  out  that  ammonium 
sulphate  as  such  does  not  melt,  but  that  when  heated  it  is  converted 
into  ammonium  hydrogen  sulphate,  with  loss  of  ammonia  ;  if,  therefore, 
the  normal  salt  were  employed  in  the  experiments  cited,  the  evolution 
of  ammonia  at  160°  cannot  bo  attributed  to  the  action  of  the  metals  on 
the  salt,  but  simply  to  the  spontaneous  decomposition  of  the  latter  ; 
ammonium  hydrogen  sulphate,  however,  melts  at  146°,  but  is  only 
decomposed  at  a  temperature  considerably  above  1 60°,  so  that  if  this 
were  employed,  the  ammonia  evolved  must  be  considered  due  to  the 
action  of  the  metals.  That  little  hydrogen  was  obtained  is  explained 
by  its  reducing  action  in  the  nascent  state  on  the  sulphate,  ammonium 
sulphite  being  produced.  As  regards  the  action  of  metals  on  fused 
ammonium  nitrate,  Veley  has  shown  {Phil.  Trans.,  1888,  257)  that  the 
latter  dissociates  into  ammonia  and  nitric  acid  at  a  temperature 
somewhat  below  that  "  at  which  it  undergoes  resolution  "  ;  the  results 
obtained  by  Hodgkinson  and  Bellairs  were,  therefore,  probably  due  to 
the  action  of  this  nitric  acid  on  the  metals  employed,  and  not  to  the 
direct  interaction  of  the  latter  with  the  salt.  W.  A.  D. 

Comparative  Affinities  in  the  Case  of  Certain  Salts  of 
Ammonium  and  Sodium.  By  Watson  Smith  {J.  Soc.  Chevi.  Ind., 
1896,  15,  3 — 8.  Compare  preceding  abstract). — On  passing  steam 
through  ammonium  sulphate  at  270  —  310°,  ammonia  is  at  first  rapidly 
evolved,  although  the  evolution  becomes  slower  as  the  quantity  of 
ammonium  hydrogen  sulphate  formed  increases  ;  no  sulphurous  acid  is 
liberated.  When  ammonium  sulphate  is  heated  in  a  current  of  moist 
air,  ammonia  begins  to  be  evolved  at  temperatures  varying  from  105° 
to  177°,  according  to  the  physical  condition  of  the  salt ;  on  heating 
neutral  solutions  of  the  salt,  ammonia  begins  to  be  given  off  perceptibly 
at  60°,  and,  on  boiling,  the  solution  gradually  becomes  acid. 

99'1  per  cent,  of  the  ammonia  theoretically  lost  in  the  conversion  of 
ammonium  sulphate  into  ammonium  hydrogen  sulphate  is  evolved  on 
heating  the  dry  salt  at  300°  during  8  hours,  and  rapidly  removing  the 
gases  formed  by  means  of  an  aspirator.  Under  these  conditions, 
0146  per  cent,  only  of  the  sulphuric  anhydride  is  liberated  as  sulphurous 
anhydride.  When,  however,  ammonium  hydrogen  sulphate  is  heated 
in  a  bulb  freed  from  air  at  300 — 350°,  large  quantities  of  sulphurous 
anhydride  are  evolved,  whilst  the  residue  consists  almost  entirely  of 
sulphite  ;  as,  however,  practically  no  nitrogen  is  formed,  it  is  doubt- 
ful whether  the  reduction  takes  place  according  to  the  equation 
'  3NH4HSO^  =  N2  +  NH4HS03  +  5H20  +  2S02.     The  fact    that  no  am- 


INORGANIC   CHEMISTRY.  577 

monia  is  evolved  when  ammonium  sulphate  is  heated  with  concentrated 
sulphuric  acid  at  300°,  is  in  accord  with  the  known  accuracy  of 
Kjeldahl's  method  of  estimating  nitrogen. 

When  ammonium  hydrogen  sulphate  is  fused  with  oxalic  acid,  the 
latter  is  immediately  decomposed  into  carbonic  oxide  and  anhydride. 
A  peculiar  series  of  changes  takes  place  when  ammonium  chloride  is 
heated  with  an  equivalent  quantity  of  ammonium  sulphate,  either  in 
the  dry  state  or  in  solution.  In  both  cases,  ammonia  is  first  evolved 
with  the  production  of  ammonium  hydrogen  sulphate  ;  after  a  time, 
however,  this  interacts  with  the  ammonium  chloride,  ammonium 
sulphate  being  formed,  whilst  hydrogen  chloride  is  evolved.  As  the 
amount  of  normal  sulphate  formed  increases,  a  condition  of  equilibrium 
is  reached,  at  which  hydrogen  chloride  ceases  to  be  liberated,  and  the 
sulphate  begins  to  decompose  with  evolution  of  ammonia.  The  above 
cycle  of  changes  is  repeated  as  long  as  the  saline  mixture  is  heated. 
When  ammonium  chloride  is  heated  with  ammonium  hydrogen  sulphate, 
hydrogen  chloride  is  initially  evolved  ;  after  a  time,  however,  the 
ammonium  sulphate  formed  decomposes,  and  regenerates  ammonium 
hydrogen  sulphate  with  loss  of  ammonia,  so  that  the  action  is  not 
continuous.  In  order  to  completely  decompose  the  chloride,  a  large 
excess  of  the  acid  sulphate  is  necessary ;  under  these  circumstances, 
the  ammonium  sulphate  formed  is  decomposed  only  with  very  great 
difficulty. 

Corresponding  to  the  above,  on  adding  common  salt  to  fused 
ammonium  hydrogen  sulphate,  hydrogen  chloride  is  evolved,  and 
sodium  ammonium  sulphate  formed ;  the  reaction  is,  however,  incom- 
plete, and  a  small  quantity  of  sulphite  is  formed.  On  furthur  heating, 
ammonia  is  evolved  and  sodium  hydrogen  sulphate  produced. 

When  ammonium  chloride  is  heated  with  ammonium  hydrogen 
sulphate  and  an  excess  of  manganese  dioxide,  nearly  15  per  cent,  of 
its  chlorine  is  evolved  ;  sodium  chloride,  under  similar  conditions,  yields 
about  20  per  cent,  of  chlorine,  whilst  from  a  mixture  of  ammonium 
chloride  (1  equiv.),  sodium  hydrogen  sulphate  (4  equivs.),  manganese 
dioxide  (4  equivs.),  and  a  little  water,  as  much  as  83  per  cent,  of  the 
combined  chlorine  was  obtained,  sodium  ammonium  sulphate  being 
formed.  This  appears  to  crystallise  with  3H2O,  and  not  with  2H2O  as 
usually  stated,  and  on  being  heated  evolves  ammonia  perceptibly  at 
78°;  during  13  hours  at  300 — 305°,  66*57  per  cent,  of  the  ammonia  is 
evolved,  but  no  sulphurous  anhydride  is  formed.  At  450°,  a  further 
quantity  (7 "7  per  cent.)  of  ammonia  is  given  off,  but  slight  reduction  to 
sulphite  also  takes  place.  The  remaining  portion  of  the  ammonia 
appears  to  be  more  firmly  retained  by  sodium  hydrogen  sulphate,  in 
presence  of  an  excess  of  the  latter,  than  by  ammonium  sulphate,  when 
a  corresponding  excess  of  ammonium  hydrogen  sulphate  is  present. 

W.  A.  D. 

Structural  Isomerism  in  Inorganic  Compounds.  By  Alexander 
P.  ^ABA^iiEFF  {Zeit.  anorg.  Chem,  1898,  17,  480— 493).— The  author 
describes  seven  pairs,  and  a  series  of  three  metameric  inorganic  com- 
pounds.    The  first  pair,  hydroxylamine  hypophosphite  and  ammonium 
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dihydrogen  phosphite,  have  already  been  described  (Abstr.,  1897,  ii, 
170). 

Hydroxylamitie  dithionaU,  (NH<,0)2H2S20j,  Ls  obtained  by  the  action 
of  hydroxylamine  sulphate  on  barium  dithionate.  When  the  solution 
is  evaporated  at  the  ordinary  temperature,  a  crystalline  mass  is  ob- 
tained, together  with  a  few  large  crystals  which  are  similar  in  appear- 
ance to  ammonium  nitrate  ;  it  is  partially  decomposed  when  heated  on 
the  water  bath,  and  at  120''  is  converted  into  hydroxylamine  sulphate 
and  sulphurous  anhydride.     It  is  isomeric  with  ammonium  persulphate 

(NH,)2H,SA. 

Ili/drazine  plioaphite,  NjH^HgPOg,  obtained  from  barium  phosphite 
and  hydrazine  sulphate,  is  very  hygroscopic  and  melts  at  36°.  It  is 
isomeric  with  ammonium  hydrogen  amidophosphate,  which  decomposes 
at  120'^  and  melts  at  305°. 

Hydrazine  hydrogen  phosphite,  'i^.^l^{\\^0.^.^,  obtained  from  hydr- 
azine sulphate  and  barium  hydrogen  phosphite,  melts  at  82°  without 
decomposition.  It  is  isomeric  with  ammonium  hypophosphate, 
(NH,LH^P30a,which  melts  at  170°  (Salzer,  Abstr.,  1879, 106;  1882,461). 

Hydrazine  phosphate,  NjH^HgPO^,  obtained  from  hydrazine  sulphate 
and  barium  phosphate,  or  by  neutralising  phosphoric  acid  with  hydr- 
azine hydrate,  melts  at  82°.  It  is  isomeric  with  hydroxylamine  amido- 
phosphate, NH,0-NHjPO(OH)-,  which  decomposes  at  95°. 

Acid  hydrazine  phosphate,  N2H^(H.,PO^)2,  obtained  from  the  barium 
salt,  Ba{HjP04)j,  is  isomeric  with  hydroxylamine  hypophosphate, 
{i^H/^^Yl^r^OQ,  which  melts  and  decomposes  at  139°. 

Hydrazine  hypophosphate,  NjH^H^PjOg,  obtained  by  neutralising 
hypophosphoric  acid  with  hydrazine  hydrate  and  then  adding  an  equal 
quantity  of  hypophosphoric  acid,  is  sparingly  soluble  in  water  and 
melts  at  152°.  It  is  isomeric  with  ammonium  dimetaphosphate, 
(NH^POg),,,  which,  according  to  the  cryoscopic  results  and  the  electric 
conductivity  described  by  Tammann  (Zeit.  physikal,  Chem.,  6,  122)  has 
the  above  formula. 

Ammonium  hydroxylaminosulphonate,  NH(OH)*S03NH4,  is  obtained 
by  boiling  a  solution  of  potassium  hydroxylaminosulphonate  (/I nna&n, 
241,  187)  for  a  few  minutes,  then  adding  an  excess  of  barium  chloride, 
and  after  filtration  adding  barium  hydroxide,  whereby  barium 
hydroxylaminosulphonate  is  precipitated  ;  finally  the  latter  is  decom- 
posed with  ammonium  sulphate ;  it  is  a  crystalline  mass  which  de- 
composes if  kept.  It  is  isomeric  with  hydroxylamine  amidosulphonate, 
NHoOH*  NHgSOg,  and  also  with  hydrazine  sulphate,  NgH^HoSO^. 

E.  C.  R. 

Preparation  of  Crystallised  Calcium.  By  Henri  Moissan 
{Compi.  rend.,  1898,  126,  1753— 1758).— The  author  has  repeated 
much  of  the  work  of  previous  experimenters,  and  finds  that  none  of  the 
processes  hitherto  employed  are  capable  of  yielding  metallic  calcium 
in  a  pure  state.  The  separation  of  the  metal  from  its  amalgam  is  im- 
practicable, the  residue  left  on  distillation  being  always  impure.  In 
the  electrolysis  of  fused  mixtures  of  salts  of  calcium  and  the  alkali 
metals,  the  latter  are  the  first  to  be  liberated  and  then  take  part  in 
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the  reaction.  When  calcium  salts  are  reduced  by  metallic  sodium,  a 
mixtui^e  of  the  two  metals  is  always  obtained,  a  state  of  equilibrium 
being  finally  reached  which  depends  on  the  temperature  and  the  rela- 
tive proportions  of  the  salts  employed.  Heating  in  contact  with 
hydrogen  or  nitrogen  must  be  avoided  in  the  preparation  of  calcium, 
since  under  these  conditions  the  hydride,  CaHg,  or  the  nitride  are 
formed.  Either  of  the  two  following  methods  yields  metallic  calcium 
in  a  pure  crystalline  state. 

1. — Coarsely  powdered,  anhydrous  calcium  iodide  (600  grams)  is 
heated  to  dull  redness  in  a  closed  iron  crucible  with  240  grams  of 
sodium  in  small  pieces.  The  calcium  formed  dissolves  in  the  excess  of 
sodium,  from  which  it  crystallises,  on  cooling,  in  brilliant,  white, 
hexagonal  crystals,  which  remain  undissolved  when  the  contents  of  the 
crucible  are  broken  up  and  treated  with  absolute  alcohol.  The  crystals 
are  washed  with  ether  and  dried  at  the  ordinary  temperature  in  a 
current  of  dry  carbonic  anhydride  or  hydrogen.  The  yield  in  this 
process  is  about  50  per  cent. 

2. — Calcium  iodide  is  fused  at  a  dull  red  heat  and  electrolysed 
between  a  negative  electrode  of  pure  nickel  and  a  positive  electrode 
consisting  of  a  cylinder  of  graphite.  The  metal  is  obtained  either  in 
fused  globules  or  in  crystals  similar  to  those  already  described.  The 
study  of  this  reaction  will  be  continued. 

The  metal  obtained  by  the  first  process  was  found,  by  analysis,  to 
contain  99  per  cent,  of  calcium.  N.  L. 

Phosphorescent  Mixtures  containing  Strontium  Sulphide. 
By  Jose  Rodriguez  Mourelo  [Compt.  rend.,  1898,  126,  1508 — 1510). 
— Further  experiments  with  mixtures  of  strontium,  barium,  and  cal- 
cium sulphides  with  one  another  and  with  indifferent  substances  lead  to 
the  conclusions  that  (1)  at  least  2*5  per  cent,  of  the  active  substance 
must  be  present,  and  beyond  this  limit  the  phosphorescence  increases 
with  the  proportion  of  the  active  substance ;  (2)  a  longer  exposure  to 
diffused  light  is  necessary  when  indifferent  substances  are  present  ; 

(3)  the  intensity  of  the  phosphorescence  is  greatly  increased  by  the 
addition  of  small  quantities  of  sodium  carbonate  and  chloride  and  bis- 
muth subnitrate  to  the  mixture  from  which  the  sulphide  is  prepared  ; 

(4)  the  colour  of  the  phosphorescence  is  always  the  mean  colour  of  the 
separate  phosphorescences  of  the  active  substances  present,  and  (5)  in 
the  preparation  of  the  sulphide  the  best  temperature  is  a  cherry-red 
heat,  but  if  this  temperature  be  exceeded  or  the  action  of  heat  be  too 
prolonged,  the  product  will  probably  be  non-phosphorescent. 

C.  H.  B. 

Sulphantimonites  of  Barium,  Strontium,  and  Calcium.  By 
PoUGET  {Compt.  rend.,  1898,  126,  1792 — 1793). — Barium  orthosul- 
phantimonite,  BagSbgSg  +  8H2O,  obtained  by  warming  antimony  sulphide 
with  a  solution  of  barium  sulphide  or  barium  hydrogen  sulphide,  crys- 
tallises in  small,  white  scales,  which  become  yellow  on  exposure  to 
dry  air.  When  antimony  sulphide  is  treated  with  barium  sulphide 
solution  in  the  cold,  barium  pyrosulphantimonite,  Ba^SbgS^  -|-  SHgO,  is 
obtained  as  a  greenish-grey,  crystalline  mass.     Both  these  salts  are 
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decomposed  by  water  with  formation  of  a  chestnut-yellow,  amorphous 
compound  of  the  composition  Ba,Sb^9  +  lOH^O. 

Strontium  ortho$ulphanttmonite,  or^ShjA^+lOH^O,  obtained  in  a 
similar  manner  to  the  barium  salt,  crystallises  in  white  scales.  By 
evaporating  the  mother  liquor,  small  yellow  crystals  of  the  pyrotul- 
phantimonite,  SrjSbjSj+ ISH^O,  are  obtained.  The  same  salt  is  pro- 
duced by  the  action  of  strontium  sulphide  solution  on  antimony 
sulphide  in  the  cold.  It  is  soluble  in  water  without  appreciable 
decomposition. 

Calcium  pyrotulphantimonitty  Ct^h^j^-^  ISH^O,  obtained  by  warm- 
ing antimony  sulphide  with  calcium  hydrogen  sulphide  solution,  and 
evaporating  the  liquid  in  a  vacuum,  forms  large,  colourless  crystals 
which,  like  those  of  the  strontium  salt,  belong  to  the  anorthic  system 
and  are  soluble  in  water  without  decomposition.  If  the  solution,  how- 
ever, is  concentrated  by  heating,  a  compound  of  the  formula  SbH^CaOH 
is  formed,  which  crystallises  in  red  scales  and  is  insoluble  in  water. 

All  the  compounds  described  are  readily  oxidised  by  exposure  to  air, 
and  should  be  prepared  in  a  current  of  hydrogen.  It  may  be  observed 
that  the  analogy  between  calcium  and  strontium  is  shown  in  tho  pyro- 
aalts,  and  that  between  strontium  and  barium  in  the  ortho-salts. 

N.  L. 

-Magnesium  Phosphatee.  By  Hbinricii  Struve  {Zeit.  ancU. 
Chem.,  1898,  37,  485 — 496). — Magnesium  ammonium  orthophosphate, 
as  obtained  by  precipitation,  has  the  formula  MgNII^PO^-f-CHgO. 
The  same  compound  is  obtained  when  the  basic  magnesium  phosphate, 
2MgO,P,Oj,7H,0,  discovered  by  tho  author  (Abstr.,  1897,  ii,  372)  is 
digested  with  excess  of  ammonia  Holution  at  ordinary  temperatures 
for  some  months.  It  is  permanent  in  the  air  at  30°,  but  in  a  desiccator 
over  sulphuric  acid  (between  25°  and  30°)  it  loses  both  ammonia  and 
water,  and  in  the  course  of  3  months  is  reduced  to 

4MgO.(NH,),0,2P,05.H20. 
Boiled  with  water,  it  gives  up  one-third  of  its  ammonia  and  half  its 
water,  yielding  the  insoluble  compound  6MgO,2(NH^)jO,3P205,18Fl20. 
At  higher  temperatures,  in  a  current  of  hydrogen,  it  loses  the  whole  of 
its  ammonia  and  water,  giving  a  white  residue,  which  at  a  red  heat 
becomes  incandescent  without  change  of  weight,  and  turns  grey  from 
the  deposition  of  traces  of  carbon  derived  seemingly  from  organic 
substances  in  the  ammonia  used  for  it8  preparation.  This  carbon 
burns  off  when  the  residue  is  heated  in  oxygen.  If  the  original 
compound  is  heated  in  air  instead  of  in  hydrogen,  it  begins  to  lose 
ammonia  at  60°,  and  water  at  80°.  After  the  loss  of  two-thirds  of  its 
ammonia  and  at  a  low  red  heat,  red  vapours,  consisting  of  nitrogen 
oxides,  are  given  off.  The  cause  of  the  incandescence  is  as  yet 
obscure  ;  it  sometimes  fails  to  occur  with  pure  preparations,  and  it  is 
not  prevented  by  an  admixture  of  calcium  phosphate.  Magnesium 
ammonium  phosphate  immersed  in  glycerol  is,  at  ordinary  temperatures 
slowly,  at  high  temperatures  rapidly,  converted  into  2MgO,P205  +  7H2O. 

M.  J.  S. 

Berylli\iin  Iodide.  By  Paul  Lebkau  {Compt.  rend.,  1898,  126, 
1272 — 1275). — When  beryllium  carbide  is  heated  at  about  700°  in  a 
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current  of  hydrogen,  or,  better,  dry  hydrogen  iodide,  carrying  iodine 
vapour,  it  is  readily  converted  into  beryllium  iodide,  which  condenses 
in  colourless  crystals,  of  sp.  gr.  =4*2  at  15°.  Traces  of  ferric  iodide 
can  be  removed,  if  necessary,  by  resublimation  in  a  current  of  carbonic 
anhydride. 

Beryllium  iodide  alters  readily  in  moist  air ;  it  melts  at  about  510°, 
and  partially  sublimes  before  melting,  but  boils  between  585°  and  595°. 
It  distils  without  change  in  an  atmosphere  of  hydrogen  or  nitrogen, 
but  when  heated  in  air  it  burns  below  a  red  heat.  It  is  readily 
decomposed  by  fluorine,  chlorine,  bromine,  cyanogen,  hydrogen  sul- 
phide, sulphur,  sodium,  potassium,  lithium,  and  magnesium,  but  not 
by  aluminium,  copper,  or  mercury  below  the  softening  point  of  glass. 
It  reacts  with  a  large  number  of  carbon  compounds,  especially  those 
containing  oxygen,  but  has  no  action  on  carbon  tetrachloride  or 
dichloride.  With  ammonia,  it  forms  the  compound  2Bel2,3NH3,  and 
it  also  yields  crystallisable  products  with  aniline,  pyridine,  and  other 
organic  bases.  When  crystallised,  the  iodide  very  readily  combines 
with  water,  but  it  is  more  stable  after  being  melted.  It  is  insoluble 
in  most  organic  solvents,  except  alcohols,  with  which  it  forms  crystal- 
line compounds.  C.  H.  B. 

Preparation  and  Properties  of  Anhydrous  Beryllium 
Fluoride  and  Oxyfluoride.  By  Paul  Lebeau  {Compt.  rend.,  1898, 
126,  1418 — 1421). — The  product  described  by  Berzelius  as  anhydrous 
beryllium  fluoride,  obtained  by  dissolving  the  oxide  in  hydro- 
fluoric acid,  evaporating  to  dryness,  and  drying  at  100°,  always 
contains  water,  and  on  heating  to  redness  yields  an  oxyfluoride,  which 
analysis  shows  to  have  the  composition  5BeF2,2BeO.  This  is  a  colour- 
less, nearly  transparent,  solid,  readily  soluble  in  water,  and  having  a 
sp.  gr.  =2-01  at  15°.  Anhydrous  beryllium  fluoride  may,  however, 
be  obtained  by  heating  the  moist  substance  to  redness  in  a  current  of 
hydrogen  fluoride,  or  by  igniting  the  double  fluoride  of  ammonium 
and  beryllium  in  an  atmosphere  of  carbonic  anhydride.  It  is 
a  deliquescent,  vitreous  solid  of  sp.  gr.  =2-1  at  15°,  which  softens  on 
heating,  becomes  quite  fluid  at  about  800°,  and  finally  volatilises  with 
formation  of  a  crystalline  sublimate.  It  dissolves  in  water  in  all 
proportions,  and  is  also  soluble  in  alcohol.  Oxygen  converts  it  into 
the  oxyfluoride,  but  the  vapour  of  sulphur  is  without  action.  It  is 
decomposed  by  sulphuric  acid,  and  also  on  heating  to  redness  with 
potassium,  sodium,  or  magnesium.  Beryllium  fluoride  is  insoluble  in 
anhydrous  hydrofluoric  acid,  a  fact  which  renders  improbable  the 
existence  of  beryllium  hydrogen  fluoride.  N.  L. 

Beryllium  Borooarbide.  By  Paul  Lebeau  {Compt.  rend.,  1898, 
126,  1347— 1349).— When  a  mixture  of  beryllium  oxide  (75  parts) 
and  boron  (45  parts),  contained  in  a  carbon  crucible,  is  heated  for  a 
short  time  in  the  electric  furnance,  a  compound  is  formed  which 
analysis  shows  to  have  the  composition  C^BqBcq.  Beryllium  horo- 
carbide  forms  brilliant  crystals  of  metallic  lustre,  having  a  sp.  gr.  =  2-4, 
and  readily  soluble  in  mineral  acids.  It  is  not  altered  by  exposure  to 
air  at  the  ordinary  temperature,  but  suffers  superficial  oxidation  on 
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heating  to  redness  ;  it  burns  in  chlorine  at  about  450°  with  production 
of  boron  chloride,  beryllium  chloride,  and  amorphous  carbon. 

N.  L. 

Atomic  Weight  of  Cadmium.  By  Harmon  N.  Morse  and  H.  B. 
Arbuckle  {Amer.  Cheni.  J.,  1898,  20,  536— 542).— The  authors  have 
repented  the  experiments  of  Morse  and  Jones  (Abstr.,  1892,  1397) 
on  the  atomic  weight  of  cadmium,  taking  into  account  the  weight  of 
gas  occluded  by  the  oxide  formed  on  igniting  cadmium  nitrate.  The 
occluded  gas,  consisting  entirely  of  oxygen  and  nitrogen,  was  analysed 
by  the  method  previously  adopted  by  the  authors  in  determining  the 
atomic  weight  of  zinc  (this  vol.,  ii,  334).  No  trace  of  nitric  oxide 
could  be  detected  in  the  cadmium  oxide  obtained  in  the  several  deter- 
minations. On  account  of  the  volatility  of  cadmium  oxide  at  high 
temperatures,  the  crucibles  containing  the  nitrate  were  maintained  at 
a  temperature  intermediate  between  the  fusing  points  of  sodium 
chloride  (776*^)  and  potassium  carbonate  (835°) ;  under  these  conditions, 
no  volatilisation  occurred.  The  amount  of  mixed  gases  occluded 
per  gram  of  cadmium  oxide  varied  in  nine  experiments  from 
0'243  to  0*262  c.c. ;  none  of  this  was  removed  by  exposure  under 
water  in  a  vacuum,  or  on  boiling  with  water  under  atmospheric 
pressura 

The  average  of  nine  experiments,  ranging  from  112359 — 112'395 
gives  112  377  as  the  corrected  value  for  the  atomic  weight  of 
cadmium  (oxygen  =  16).  This  agrees  very  closely  with  the  values 
11239  and  112-38  obtained  by  Bucher,  working  with  the  chloride  and 
bromide  of  the  metal.  VV.  A.  D. 

Metallic  Precipitation.  By  Donato  Tommasi  {Bull.  Soc.  Chim., 
1897,  [iii],  17,  440 — 441). — In  his  work  on  metallic  precipitation 
(Abstr.,  1897,  ii,  171),  Senderens  omits  all  mention  and  appears  to  be 
ignorant  of  the  fact  that  the  author  had  already  fully  investigated 
the  action  of  aluminium  on  solutions  of  copper  chloride  in  1882. 

H.  C. 

Alloys.  By  M.  HERScnKowiTscn  {Zeit.  physikal.  Chem.,  1898,  27, 
123— 166).— Notwithstanding  the  work  of  Laurie  (Trans.,  1894, 
1030)  on  the  E.  M,  F.  of  alloys,  of  Matthiesen  on  their  electrical 
conductivity  {Phil.  Trans.,  1860,  150,  161),  and  of  others,  the  existence 
of  actual  chemical  compounds  in  alloys  is  still  doubtful,  and  the  author 
therefore  investigated  the  question  in  a  manner  similar  to  that  adopted 
by  Laurie,  that  is,  by  the  determination  of  the  difference  of  potential 
between  the  alloy  and  the  pure  metal  in  a  voltaic  cell,  employing  as 
electrolyte  a  solution  of  a  salt  of  the  metal  under  examination,  a 
necessity  not  observed  by  Laurie.  The  following  cases  are  possible. 
(1)  The  metals  are  present  in  the  pure  state,  or  the  alloy  is  a  me- 
chanical mixture  ;  the  potential  in  this  case  is  constant,  being  that 
of  the  less  noble  metal.  (2)  The  metals  are  partially  soluble  ;  the 
potential  is  constant  during  the  existence  of  the  same  two  phases,  but 
when  one  phase,  that  is,  the  metal  previously  in  excess,  disappears,  the 
potential  takes  a  value  intermediate  between  the  previous  value  and 
the  final.     (3)  The  metals  are  completely  soluble  j  the  potential  varies 
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continuously  between  the  extreme  values.     (4)  Chemical  compounds 
are  formed ;  in  this  case,  a  sudden  change  of  potential  occurs  at  a 
concentration  which  is  that  of  the  compound.    Alloys  of  the  following 
pairs  were  examined,  the  composition  in  each  case  being  varied  within 
very  wide    hmits.     Cadmium-lead,   cadmium-tin,  cadmium-bismuth 
zinc-tin,  zinc-bismuth,  copper-silver,  zinc-copper,  zinc-silver,  zinc- 
antimony,   tin-copper,  and  tin-silver ;  the  potential  was  in  all  cases 
measured  against  that  of  the  first  named  metal  in  a  solution  of  one  of 
Its  salts      In  the  case  of  the  first  six  pairs,  the  potential  of  the  allov 
remained  constant  until  a  very  low  percentage  of  the  first  metal  was 
reached,  when  it  continuously  fell  to  the  second  value,  that  is,  the 
alloys  were  of  the  second  kind.     In  all  the  other  pairs  of  alloys,  a 
compound  was  indicated  by  a  sudden  fall  of  potential,  the  compounds 
being  respectively,  Zn.Cu,  Zn.Ag,  ZnSb,,  Cu3Sn,  Ag.Sn  ;  the  forma- 
tion of  the  two  last  compounds  is  in  accord  with  previous  observa- 
tions.   Alloys  of  copper-antimony,  bismuth-antimony,  gold-silver,  and 
aluminium-tin  could  not  be  investigated,  as  the  last  alloy  decomposed 
water,  whilst  in  the  others  the  potentials  of  the  components  are  too 
nearly  equal      The  heat  of  formation  of  some  of  the  alloys  was  also 
determined  by  measuring  the  heat  of  formation  of  the  bromides  from 
moist  bromine      In  all  the  cases  examined,  the  values  diifered  from 
those  calculated  for  the  mixture,  even  when  the  potential  determina- 
tions indicate  no  chemical  compound.     A  maximum  occurs  in  the 
copper-tm  at  a  concentration  represented  by  CugSn  ;  in  the  case  of 
the  copper-zinc  curve,  no  such  analogous  maximum  occurs,  but  the 
heat  development  is  so  slight  that  its  presence  might  be  masked  by 
the  experimental  errors.  L  M  J 

Equilibrium  of  a  Tertiary  System  :  Lead,  Tin.  Bismuth 
J^y  Georges  Charpy  {Compt.  rend.,  1898,  126,  1569— 1573) —Lead 
tin,  and  bismuth  mix  in  all  proportions,  and  form  neither  definite 
compounds  nor  solid  solutions,  nor  isomorphous  mixtures.  An 
alloy  of  the  three  metals,  therefore,  presents  the  simplest  possible 
case  of  a  system  of  three  constituents  in  which  there  are  three  solid 
phases,  but  one  liquid  phase.  The  author  has  determined  the  melting 
points  of  a  large  number  of  such  alloys,  and  represents  the  results  by 
means  of  one  of  Thurston's  triangular  diagrams'.  Each  alloy  is  repre 
sented  by  a  point  withm  an  equilateral  triangle,  at  distances  from  the 
sides  proportional  to  the  relative  quantities  of  the  three  metals.  The 
angles  represent  the  pure  metals,  and  points  on  the  sides  represent 

nerZnf  •  J,h\^.«^J'"g  P^^^'^  "^  *^^  alloys  are  represented  by 
S«  i?.''i  '  heights  of  which  are  proportional  to  the  melting 
points,  and  the  locus  of  the  upper  extremities  of  these  perpendicular? 
IS  a  surface  which  represents  the  relation  between  the  melting  points 
of  the  alloys  and  their  composition.  The  author  first  determined  the 
melting  points  of  a  number  of  alloys  represented  by  points  falling  on  one 
straight  line,  for  example,  constant  proportions  of  lead  and  bismuth 
with  variable  proportions  of  tin,  or  constant  proportions  of  lead  and  tin 
with  variable  proportions  of  bismuth.  From  the  plane  curves  thus  ob- 
ta  ned,  the  isothermals  of  the  surface  can  be  constructed  by  graphic 
interpolation.     The  eutectic  mixture  of  the  three  metals  contains  3 
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per  cent,  of  lead,  16  per  cent,  of  tin,  and  52  per  cent,  of  bismuth,  and 
melts  at  96°.  An  examination  of  the  surface  makes  it  possible  to 
predict  the  behaviour  of  any  other  alloy  as  it  cools  from  a  temperature 
above  its  melting  point.  C.  H.  B. 

Constitution  of  Ternary  Alloys.  By  Georges  Charpy  {Compt. 
rend.,  1898,  126,  1645—1648.  Compare  Abstr.,  1897,  ii,  406).— The 
solidification  of  an  alloy  of  lead,  tin,  and  bismuth  takes  place  in  three 
stages  characterised  by  definite  temperatures.  In  the  first  stage,  a 
pure  metal  separates,  either  lead,  tin,  or  bismuth,  according  to  the 
percentage  composition  of  the  alloy  ;  in  the  second,  a  mixture  of  two 
of  these  metals  separate.*),  and  in  the  third  stage,  all  three  metals  are 
deposited  simultaneously.  The  existence  of  the  three  different  deposits 
is  readily  proved  by  microscopic  examination  of  a  thin  polished  section 
of  the  alloy,  etched  with  dilute  hydrochloric  acid.  An  alloy  containing 
74'5  per  cent,  of  bismuth,  5*5  per  cent,  of  lead,  and  20  per  cent,  of  tin 
was  by  this  means  seen  to  consist  of  (1)  large  tablets  of  bismuth, 
deposited  at  175°;  (2)  a  mixture  of  these  with  fragments  of  tin, 
deposited  at  125°;  (3)  a  eutectic  mixture  of  all  three  metals,  deposited 
at  96°,  which,  under  a  low  power,  appears  to  be  homogeneous,  but  is 
seen,  when  more  highly  magnified,  to  consist  of  distinct  grains  of  its 
individual  constituents.  Alloys  of  copper,  tin,  and  antimony  contain 
the  well-defined  compounds  SnCug  and  SbCuj  {loc.  cit.),  but  what  has 
been  said  with  regard  to  mixtures  of  lead,  tin,  and  bismuth,  also 
applies  to  these  alloys,  assuming  the  latter  to  consist,  not  of  copper, 
tin,  and  antimony,  but  of  copper,  SnCug,  and  SbCuj. 

Copper-tin-antimony,  load-copper-antimony,  lead-tin-antimony,  and 
zinc-tin— antimony  alloys  were  also  examined,  and  in  no  case  was  the 
formation  of  a  ternary  compound  observed,  only  such  compounds  as 
are  contained  in  binary  alloys  being  found.  In  alloys  of  copper,  tin, 
and  antimony,  for  example,  crystals  of  the  compounds  SbSn  and  SnCug 
were  noticed. 

In  ternary  alloys,  three  successive  deposits  may,  in  general,  be 
distinguished.  The  first  is  formed  by  a  pure  substance  which  may  be 
either  a  metal  or  a  compound ;  the  second  is  a  mixture  of  two 
substances,  one  of  which  is  that  first  deposited  ;  the  third  is  a  mixture 
of  three  substances  which  include  the  two  previously  deposited.  The 
number  of  deposits  may  in  certain  cases  be  reduced  to  two,  or  even  to 
one,  in  consequence  of  the  formation  of  solid  solutions.  The  nature 
of  the  successive  deposits  and  their  relative  proportion  depend  on  the 
chemical  composition  of  the  alloy ;  the  size  and  distribution  of  the 
constituents,  and,  consequently,  the  physical  and  mechanical  properties 
of  the  alloy,  vary,  however,  with  the  rapidity  of  its  solidification  and 
other  circumstances.  N.  L. 

Constitution  of  Lead  Salts  in  Aqueous  Solutions.  By  H.  Fb. 
Fernau  {Zeit.  anorg.  Chem.,  1898,  17,  327— 354).— The  interest  which 
attaches  to  the  behaviour  of  lead  salts  in  aqueous  solutions,  in  view  of 
the  use  of  these  salts  in  accumulators,  has  led  the  author  to  submit 
solutions  of  lead  chloride  to  cryoscopic  and  electrical  investigation. 
The  measurements  carried  out  show  that  the  molecule  of  lead  chloride 
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undergoes  electrolytic  dissociation  in  accordance  with  the  equation 

PbClg  =  Pb  +  2ci 
and  also  that  in  all  probability  hydrolysis  occurs  in  very  dilute  solution. 
This  last  change  may  be  probably  represented  by  the  equation 

PbClg  +  2H0H  =  Pb^^  +  2H  +  2C1.  jj  ^ 

Some  Halogen  Salts  of  Lead.  By  Yictor  Thomas  {Compt  rend., 
1898,  126,  1349— 1352).— Lead  chloriodide,  PblCl,  appears  to  be  the 
sole  product  of  the  action  of  hydrochloric  acid  and  alkali  chlorides 
on  lead  iodide,  and  of  alkali  iodides  on  lead  chloride.  This  salt  is 
less  soluble  than  either  lead  chloride  or  lead  iodide,  and  may  be  sepa- 
rated therefrom  by  fractional  crystallisation.  It  is  converted  by  the 
action  of  nitric  peroxide,  even  at  the  ordinary  temperature,  into 
lead  oxychloride,  PbgOClg,  with  elimination  of  iodine ;  lead  iodide, 
under  the  same  conditions,  yields  lead  oxide,  whilst  the  chloride  and 
bromide  are  not  affected.  N.  L. 

Mixed  Haloids  and  Halo-thiocyanates  of  Lead.  By  Charles 
H.  Herty  and  T.  R.  Boggs  (/.  Amer.  Cimn.  Soc,  1897,  19,  820—824. 
Compare  Abstr,,  1896,  ii,  474). — An  examination  has  been  made  of 
the  crystals  deposited  from  solutions  containing  two  of  the  lead  haloids 
or  one  of  these  salts,  and  lead  thiocyanate,  with  the  object  of  deter- 
mining whether  mixed  crystals  or  a  true  compound  were  formed.  Solu- 
tions were  prepared  containing  the  salts  in  different  proportions,  and 
were  submitted  to  fractional  crystallisation,  each  crop  of  crystals 
being  examined. 

Lead  thiocyanate  forms  a  compound  with  lead  chloride  and  with 
lead  bromide,  but  not  with  the  iodide,  the  latter  ci*ystallising  side  by 
side  with  the  thiocyanate  from  a  mixed  solution. 

Lead  chloride  forms  mixed  crystals  with  all  proportions  of  the  iso- 
morphous  bromide,  whilst  the  mixed  crystals  of  chloride  and  iodide 
always  contain  an  excess  of  the  former.  Similarly,  the  mixed  crystals 
of  bromide  and  iodide  contain  an  excess  of  bromide.  A.  H. 

Copper  Alkali  Thiosulphates.  By  Arthur  Rosenheim  and  S. 
Steinhauser  {Ber.,  1898,  31,  1876—1877.  Compare  Ch.  and  J.  Bhaduri, 
this  vol.,  ii,  428,  and  Muthmann  and  Stutzel,  this  vol.,  ii,  513). — A 
preliminary  notice.  The  following  compounds  have  been  prepared  : — 
CuaSgOg.KgSaOg-H  l|H20,yellow,  crystalline;  Cu2S203,2K2S203+  l^HgO, 
yellow  prisms;  Cu2S203,2K2S203,  white  needles;  Cu2S203",(NH4)2S203-|- 
IIH2O,  yellow  prisms;  Cu2S203,2(NH4)2S203+ HHoO,  white  needles; 
Cu2S203,2BaS203  +  4H2O,  crystalline,  white  precipitate.  Of  these,  the 
first  two  have  been  described  already,  but  as  containing  different 
amounts  of  water  of  crystallisation  ;  the  third  is  regarded  by  Muthmann 
and  Stutzel  as  K2S203,CuS203.  C.  F.  B. 

Colloidal  Mercury.  By  Alfred  Lottermoser  {J.  pr.  Chem.,  1898, 
[ii],  57,  484 — 487). — Stannous  oxide,  prepared  by  boiling  stannous 
chloride  with  sodium  carbonate  and  a  little  water,  and  washing  the 
precipitate,  is  dissolved  in  nitric  acid.  Into  this  solution  of  stannous 
nitrate,  a  solution  of  mercurous  nitrate  is  poured,  the  mixture  being 
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stirred  during  the  process ;  both  solutions  must  be  very  dilute,  and 
contain  only  enough  free  acid  to  prevent  the  precipitation  of  a  basic 
salt ;  a  not  inconsiderable  excess  of  stannous  nitrate  must  be  employed, 
otherwise  the  product  is  unstable.  To  the  dark  brown  solution  thus 
obtained,  ammonium  citrate  is  added,  when  the  colour  changes  to 
black,  and  the  coagulated  mercury  separates  as  a  black  precipitate. 
The  liquid  is  cautiously  neutrali.sed  with  ammonia,  and  the  precipitate 
is  collected  and  dried  over  sulphuric  acid  under  diminished  pressure. 
It  has  a  silvery  lustre,  and  dissolves  in  water,  giving  a  deep 
brown  solution  j  when  chlorine  water  is  added  gradually  to  this,  a 
milky  solution  of  colloidal  mercurous  chloride  is  obtained  at  first  ; 
finally,  a  clear  solution  of  mercuric  chloride.  Bromine  water  acts  in 
the  same  way.  In  the  action  of  iodine  solution,  two  stages  cannot  be 
recognised ;  a  deep  red  liquid  is  obtained,  which  rapidly  deposits 
mercuric  iodide.  C.  F.  B. 

Reactions  between  Mercury  and  Concentrated  Sulphuric 
Acid.  By  Charles  Baskerville  and  F.  W.  Miller  {J.  Amer.  C/iem. 
Soc,  1897,  19,  873 — 877). — Sulphuric  acid  reacting  with  excess  of 
mercury  produces  sulphurous  anhydride  and  white,  crystalline,  mercur- 
ous sulphate.  When  a  mixture  containing  excess  of  acid  is  heated  at 
100°  for  20  hours,  sulphurous  anhydride  and  mercurous  sulphate  are 
obtained,  and  on  heating  at  150°  for  2  hours,  a  mixture  of  mercurous 
and  mercuric  sulphates  is  produced,  containing  50  per  cent,  of  the  former 
salt ;  as  the  temperature  is  raised,  however,  the  amount  of  mercurous 
sulphate  diminishes  until,  when  mercury  is  added  to  the  boiling  acid, 
the  product  consists  entirely  of  mercuric  sulphate.  When  mercurous 
sulphate,  or  a  mixture  of  this  with  mercuric  sulphate,  is  heated  with 
sulphuric  acid,  the  amount  of  sulphurous  anhydride  evolved  is  propor- 
tional to  the  quantity  of  mercurous  salt  present.  No  indication  could 
be  obtained  of  the  liberation  of  hydrogen  during  the  initial  stages  of 
the  reaction,  and  no  sulphide  or  free  sulphur  was  produced.  The  acid 
is  directly  reduced  by  the  metal,  and  the  authors  find  that  this  action 
takes  place  even  at  ordinary  temperatures.  G.  T.  M. 

Valency  of  the  Cerite  Metals.  By  Wiliielm  Muthmann  {Ber., 
1898,  31,  1829— 1836).— It  is  impossible  to  accept  WyroubofE's  con- 
clusion (JiulL  soc.  /ran^.  Min.,  15,  63),  that  cerium,  lanthanum,  didy- 
mium,  and  thorium  must  be  bivalent  because  they  form  silicotungstates 
isomorphous  with  the  calcium  salt  I2WO3,  SiOg,  2CaO -i-  27H2O,  and  for 
other  reasons  ;  for,  in  the  first  place,  the  crystalline  form  of  such 
complex  salts  is  probably  but  little  dependent  on  the  relatively  small 
amount  of  metallic  oxide  present ;  then  Bodmann  has  shown  (this  vol., 
ii,  435)  that  neodymium  nitrate  forms  mixed  crystals  with  bismuth 
nitrate,  from  which  the  tervalency  of  the  cerite  metals  may  equally  be 
inferred.  Again,  there  is  no  reason,  cb  priori,  why  the  ignited  oxide  of 
a  tervalent  metal,  such  as  lanthanum,  should  not  combine  with  water, 
to  form  a  slightly  soluble  hydroxide  having  an  alkaline  reaction  ;  as 
regards  absorption  of  carbonic  anhydride,  ignited  lanthanum  oxide  no 
more  does  this  at  the  ordinary  temperature  than  calcium  oxide  does. 
And  touching  the  solubility  of  the  sulphates,  anhydrous  cerium  sul- 
phate is  more  soluble  in  cold  water  than  even  magnesium  sulphate, 
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The  author  has  now  found  that  the  increase  in  the  equivalent  conduc- 
tivity of  lanthanum  salts  with  increasing  dilution  of  their  aqueous 
solutions  is  in  accordance  with  the  tervalency  of  the  metal,  this 
increase,  /Agg — /Aio24»  being  28  and  26  for  the  nitrate  and  chloride, 
as  compared  with  20  and  18  for  the  corresponding  salts  of  magnesium, 
whilst  for  the  sulphate  it  is  47,  the  values  for  chromium  and  aluminium 
being  59  and  63  respectively. 

Further,  the  molecular  weight  of  cerium  chloride,  as  determined  by 
the  boiling  point  method,  in  absolute  alcoholic  solution,  is  232  ;  CeClg 
requires  246*5;  CeClg,  164,  It  must,  then,  be  admitted  that  the  cerite 
metals  are  indeed  tervalent.  C.  F.  B. 

Incandescent  Gas  Mantles  of  Commerce.  By  Ernest  Hintz 
(Zeit.  anal.  Chem.,  1898,  37,  504 — 524). — In  continuation  of  earlier 
work  on  this  subject  (this  vol.,  ii,  339),  the  author  has  investigated  the 
influence  of  the  addition  to  the  standard  mixture  of  1  part  of  ceria 
and  99  parts  of  thoria,  of  quantities  of  zirconia,  neodymia,  lanthana, 
and  yttria  up  to  20  per  cent.  Zirconia  has  no  influence  below  1  per 
cent.,  whilst  above  1  per  cent,  it  reduces  the  emissive  power.  The 
other  earths  have  no  effect  up  to  2  per  cent.,  but  above  that  limit  all 
of  them  produce  a  diminution  in  the  luminosity.  Further  experiments 
with  different  mixtures  of  thoria  and  ceria  show  that  any  variation  in 
either  direction  from  1  per  cent,  of  ceria  results  in  diminished 
luminous  effect.  When  the  proportion  of  ceria  does  not  exceed  1  per 
cent.,  and  only  small  quantities  of  the  other  earths  are  present,  the 
percentage  of  ceria  may  be  approximately  ascertained  by  photometric 
measurements.  M.  J.  S. 

Earths  of  the  Yttria  Group  in  Monazite  Sand.  By  0. 
BouDOUARD  (Compt.  rend.,  1898,  126,  1648— 1651).— The  author 
describes  a  series  of  fractionations  of  earths  of  the  yttria  group 
obtained  from  monazite  sand,  effected  by  fractional  decomposition  of 
the  nitrates  at  325°.  Solutions  of  the  sulphates  of  the  earths  showed 
a  feeble  absorption  spectrum,  consisting  of  bands  at  X657 — 663, 
X643— 639,  X537,  and  \524— 522.  The  minimum  value  obtained  for 
the  atomic  weight  of  the  element  contained  in  the  fractions  was  96*7, 
a  number  considerably  higher  than  the  atomic  weight  of  yttrium. 
The  bearing  of  the  results  obtained  by  the  author  and  other  observers 
on  the  possible  existence  of  a  new  earth  is  briefly  discussed. 

N.  L. 

Chemistry  of  Didymium.  By  Louis  M.  Dennis  and  Emile  M. 
Chamot  (/.  Avur.  Chem.  Soc,  1897,  19,  799— 809).— The  separation  of 
neodymium  from  praseodymium  by  Welsbach's  method  can  be  most 
effectively  and  rapidly  carried  out  in  the  presence  of  lanthanum  salts 
by  the  slow  crystallisation  of  the  fractions.  In  the  absence  of  lanthanum, 
crystallisation  takes  place  much  more  slowly  and  the  separation  effected 
is  also  much  less  complete.  The  saturated  solutions  of  the  double 
ammonium  nitrates  were  therefore  allowed  to  crystallise  spontaneously, 
the  mother  liquor  being  poured  off  and  treated  in  the  same  way,  whilst 
the  crystals  were  redissolved  and  again  allowed  to  crystallise  out 
spontaneously,  fractions  giving  a  similar  spectroscopic  appearance  being 
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united,  irrespective  of  their  position  in  the  series  of  fractionations, 
lanthanum  nitrate  is  added  as  the  neodymium  end  of  the  series  is 
approached. 

The  authors  have  obtained  fractions  in  which  certain  of  the  bands 
show  greatly  increased  intensity,  and  consider  that  the  occurrence  of 
these  indicates  the  compound  nature  of  the  two  constituents  of 
didymium.  A.  H. 

Action  of  Nitric  Acid  on  Aluminium.  By  Thomas  B.  Still- 
man  (/.  Amer.  Chem.  Soc,  1897,  19,  711 — 716). — It  is  generally 
stated  that  nitric  acid,  whether  strong  or  dilute,  is  without  action  on 
aluminium,  but  Lunge  and  Schmidt  (Zeit.  angw.  Chem  ,  1892,  7)  found 
that  the  metal  is  readily  attacked  at  ordinary  temperatures  by  nitric 
acid  of  sp.  gr.  1'20,  and  that  the  action  diminishes  as  the  concentration 
of  the  acid  increases  ;  the  author's  experiments  confirm  these  observa- 
tions. Coarse  turnings  containing  99*6  per  cent,  of  aluminium,  and 
nitric  acid  of  three  strengths  (sp.  gr.  =1*15,  1'35,  and  1*46)  were 
employed,  and  in  each  case  1  gram  of  the  metal  was  placed  in  100  c.c. 
of  acid.  The  metal  completely  dissolved  at  100°,  the  time  required 
varying  from  20  minutes  to  2  hours ;  after  7  days  immersion  in  the 
weakest  acid  at  20°,  about  94  per  cent,  of  the  sample  had  dissolved, 
whilst  in  the  strongest  acid  under  these  conditions,  only  12  per  cent, 
had  passed  into  solution. 

From  the  solutions  thus  obtained,  aluminium  nitrate  having  the 
composition  Al2(N03)g+ ISHjO  separates  in  colourless,  rhombic  octa- 
hedral crystals.  G.  T.  M. 

Reduction  of  Permanganic  Acid  by  Manganese  Dioxide.  By 
Harmon  N.  Morsk  and  Charles  L.  Keese  {A7ner.  Chem.  J.,  1898, 
20,  521 — 535), — From  the  fact  that  no  oxygen  is  evolved  when 
hydrogen  is  left  in  contact  with  a  neutral  solution  of  potassium 
permanganate  (compare  Meyer  and  von  Recklinghausen,  Abstr.,  1897, 
ii,  19),  whereas  it  is  rapidly  generated  when  8ulphuric  acid  is  present, 
Hirtz  and  Meyer  (Abstr.,  1897,  ii,  93)  concluded  that  its  production 
in  the  latter  case  could  not  be  attributed  to  the  reducing  action  on  the 
permanganate  of  precipitated  manganese  dioxide  (compare  Morse, 
Hopkins,  and  Walker,  Abstr.,  1896,  ii,  475  ;  and  Morse,  Abstr.,  1897, 
ii,  145).  In  support  of  this  view,  they  adduced  the  fact  that  only 
12*5  per  cent,  of  the  volume  of  oxygen  obtained  when  hydrogen  is 
present  is  liberated,  in  the  same  time,  from  an  acidified  5  per  cent, 
solution  of  potassium  permanganate  by  the  manganese  dioxide  precipi- 
tated by  the  hydrogen. 

In  the  author's  opinion,  this  experiment  proves  only  that  the  oxygen 
is  evolved  much  more  rapidly  during  the  absorption  of  the  hydrogen 
than  is  subsequently  the  case  when  the  precipitated  manganese  dioxide 
interacts  with  the  permanganic  acid.  They  suggest,  provisionally,  that 
this  is  due  to  the  manganese  dioxide  molecules,  initially  precipitated 
by  a  gaseous  reducing  agent,  being  of  a  greater  simplicity,  and  hence 
capable  of  more  rapid  action,  than  those  produced  by  a  solid  such  as 
manganous  sulphate.  From  the  experiments  which  follow,  they  are 
also  led  to  discredit  Hirtz  and  Meyer's  view  {loc,  cit.),  that  the  libera- 
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tion  of  oxygen  from  potassium  permanganate  by  manganese  dioxide 
and  by  hydrogen  or  carbonic  oxide  are  phenomena  of  different 
orders. 

Three  solutions,  A,  B,  and  0,  were  employed,  containing  respectively 
2*822,  5*644,  and  51  milligrams  of  potassium  permanganate  per  c.c. ; 
each  solution  was  carefully  freed  from  precipitated  manganese  dioxide 
before  use.  The  first  two  of  these  did  not  lose  any  measurable 
quantity  of  oxygen  when  agitated,  either  neutral  or  strongly  acid,  in 
contact  with  air  in  sealed  tubes,  during  150 — 300  hours.  The  third 
solution,  C,  however,  which,  while  neutral  or  only  slightly  acid,  was 
not  decomposed  at  all  under  these  conditions,  liberated  from  1*9  to 
3*6  c.c.  of  oxygen  when  acidified  with  an  amount  of  dilute  sulphuric 
acid  equivalent  to  three  times  the  potassium  of  the  salt.  Since  this 
solution  was  much  more  stable  than  M-'eyer  and  Recklinghausen's  5  per 
cent,  solution,  the  authors  conclude  that  the  latter  contained  manganese 
dioxide,  precipitated  either  by  the  addition  of  concentrated  sulphuric 
acid,  or  by  the  subsequent  heating  to  which  it  was  subjected. 

Experiments  made  to  determine  the  relative  rates  of  reduction  when 
equal  volumes  of  permanganic  acid  are  agitated,  on  the  one  hand,  with 
a  certain  volume  of  hydrogen,  and,  on  the  other,  with  a  quantity  of 
manganese  dioxide,  precipitated  by  manganous  sulphate,  equivalent  to 
the  latter,  show  :  (1)  That  in  the  case  of  the  solutions  B  and  0,  the 
oxide  precipitated  by  hydrogen  is  by  far  the  more  active  one,  during 
the  first  24  hours ;  in  the  case  of  solution  A,  the  hydrogen  was  not 
completely  absorbed  in  this  time.  (2)  That  the  maximum  rapidity  of 
action  of  the  hydrogen  as  an  oxygen  liberator  occurs  when  the  con- 
centrated solution  C  is  acidified  with  3  mols.  of  sulphuric  acid  ;  19*88 
c.c.  of  oxygen  were  evolved  in  24  hours,  whilst  from  the  precipitated 
manganese  dioxide,  in  the  same  time,  only  2*5  c.c.  were  obtained.  This 
confirms  Hirtz  and  Meyer's  crucial  experiment.  (3)  That  in  the 
period  from  the  24th  to  the  150th  hour,  the  oxide  produced  by  hydrogen 
acts  much  less  rapidly  in  solution  C  than  that  produced  by  manganous 
sulphate.  In  the  case  of  B,  and  possibly  of  A,  the  order  of  activity  is 
reversed  ;  but  with  all  three  solutions  between  the  150th  and  300th  or 
600th  hour,  the  oxide  from  the  hydrogen  is  much  the  less  active.  (4) 
That  assuming  the  liberation  of  oxygen  by  hydrogen  to  be  due  to  pre- 
cipitated manganese  dioxide,  the  evidence  appears  to  show  that  this 
action  is  continuous,  and  without  any  such  limit  as  was  thought  to 
exist  by  Meyer  and  von  Recklinghausen.  W.  A.  D. 

[Note  by  Abstractor. — In  the  original  paper,  the  authors  have 
apparently  misinterpreted  (p.  522)  Hirtz  and  Meyer's  objection  to  the 
hypothesis  that  manganese  dioxide  is  the  cause  of  the  liberation  of 
oxygen  during  the  hydrogen  absorption.  Its  point  appears  to  be,  that 
-  when  neutral  potassium  permanganate  is  employed,  no  oxygen  is 
evolved,  although  here,  as  well  as  with  acid  solutions,  manganese 
dioxide  is  precipitated.] 

Vaporisation  of  Iron  at  the  Ordinary  Temperature.  By 
Henri  Pellat  {Compt.  rend.,  1898,  126,  1338.  Compare  Abstr., 
1896,  ii,  601). — The  action  of  iron  on  a  photographic  plate  in  the  dark 
must  be  attributed  to  vaporisation  of  the  iron,  and  not  to  radiations 
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emitted  by  it,  since  the  phenomenon  does  not  occur  when  the  metal  is 
separated  from  the  plate  by  a  thin  sheet  of  glass.  N.  L. 

Minute  Structure  of  Alloys  of  Iron  and  Nickel.  By  Fi-oris 
Osmond  (Compt.  rend.,  1898,  126,  1352— 1354).— The  study  of  the 
minute  structure  of  alloys  of  iron  and  nickel  confirms  the  classification 
based  upon  mechanical  properties  and  the  analogy  between  this  series 
of  alloys  and  the  various  carbon  and  manganese  steels.  Three  distinct 
groups  may  be  recognised  :  (1)  Alloys  containing  up  to  about  8  per 
cent,  of  nickel ;  structure  resembling  that  of  ordinary  steel,  except 
that  the  grains  of  iron  are  smaller  and  show  a  less  tendency  to  increase 
in  size  at  high  temperatures.  (2)  Alloys  containing  from  12  to  25  per 
cent,  of  nickel ;  structure  fibrous,  like  that  of  tempered  carbon  steels. 
(3)  Alloys  containing  from  25  to  50  per  cent,  of  nickel ;  structure 
purely  crystalline.  N.  L. 

Influence  of  Heat  Treatment,  and  of  Carbon,  on  the  Solu- 
bility of  Phosphorus  in  Steel.  By  Edward  D.  Campbell  and 
S.  C.  Babcock  {J.  Amer.  Chem.  .%c.,  1897,  19,  786—790.  Compare 
Abstr.,  1897,  ii,  101). — Experiments  similar  to  those  previously 
described  have  been  made  with  an  accurate  pyrometer,  so  that  the 
exact  temperatures  employed  are  known.  The  percentage  of  phos- 
phorus soluble  in  a  slightly  acid  solution  of  mercuric  chloride  was 
estimated  in  samples,  containing  various  amounts  of  carbon,  which 
were  submitted  to  different  heat  treatment.  The  results  confirm  the 
conclusion  that  phosphorus,  like  carbon,  is  capable  of  existing  in  steel 
in  at  least  two  forms,  and  that  the  influence  of  phosphorus  on  the 
physical  properties  of  steel  is  as  much  dependent  on  the  form  of 
combination  as  on  the  quantity  present.  A.  H. 

Condition  of  Silicon  and  Chromium  in  Irons  and  Steels.  By 
Adoli'he  Carnot  and  Goutal  {Compt.  rend.,  1898,  126,  1240—1245). 
Ferrosilicons  poor  in  manganese  contain  a  silicide,  SiFog,  which  is 
magnetic,  and  can  be  isolated  by  dissolving  the  metal  in  very  dilute 
sulphuric  acid  and  treating  the  residue  successively  with  potassium 
hydroxide  solution  and  dilute  sulphuric  acid.  It  is  identical  in  com- 
position with  the  silicide  obtained  by  Moissan  in  the  electric  furnace, 
but  differs  from  it  in  being  readily  attacked  by  hot  dilute  acids. 

Silico-spiegels  containing  20  per  cent,  of  manganese  contain  a 
double  silicide,  Si(FeI  Mn)3.  Ferromanganeses  contain  the  silicide  SiFg, 
which  also  exists  in  the  ferrosilicons  poor  in  manganese. 

Ferrochromiums,  when  treated  with  hydrochloric  acid  at  60°,  the 
residue  being  afterwards  fused  with  potassium  hydrogen  sulphate, 
yield  an  insoluble  residue  of  the  iron  chromium  carbide,  CFcg.SC.^Crg. 

Chrome  steels  contain  the  carbide,  SCFe.^.CrgC.^,  which  can  be  isolated 
by  treatment  with  very  dilute  (7:100)  hydrochloric  acid,  and  the  same 
carbide  was  also  isolated  from  a  ferromanganese  containing  a  small 
quantity  of  chromium  by  treating  it  with  cupric  potassium  chloride 
solution  (compare  Abstr.,  1897,  ii,  555).  C.  H.  B. 

Hydrolysis  of  Ferric  Chloride.  By  WALTniiRE  Spring  (Rec.  Trav. 
Chim.,lSd7,  16,  237—249.  Compare  Krecke,  J.  jrrakt.  Chem., 1S71, 
[ii],  3,  286  ;  Wiedemann,  ibid.,  1874,  [ii],  9,  145  ;  Antony  and  Giglio, 
Abstr.,  1896,  ii,  250,  and  Goodwin,  Abstr.,  1897,  ii,  16).— In  opposi- 
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tion  to  former  views,  it  is  stated  that  ferric  chloride,  when  in  solution, 
undergoes  exactly  the  same  dissociation  as  when  heated.  It  is  first 
converted  into  ferrous  chloride  and  chlorine,  the  latter  then  reacts 
with  the  water,  yielding  hydrogen  chloride  and  oxygen,  the  oxygen 
combines  with  the  ferrous  chloride,  yielding  an  oxychloride,  FogCl^O, 
which,  with  the  water  and  hydrochloric  acid,  forms  a  state  of  equilibrium 
varying  with  the  temperature. 

Mosb  of  the  author's  experiments  were  restricted  to  concentrated 
solutions.  When  solid  potassium  ferricyanide  and  resublimed  ferric 
chloride  are  ground  together,  no  reaction  takes  place  ;  the  same  is  true 
if  a  very  concentrated  solution  (230  in  100)  of  ferric  chloride  is  used. 
More  dilute  solutions  (below  126  in  100)  give  an  immediate  precipitate 
of  Prussian  blue  and  chlorine  is  evolved  ;  with  still  more  dilute  solu- 
tions (5  or  10  in  100)  a  brown  coloration  is  developed,  and  finally  a 
blue  precipitate  is  formed.  It  is  not  possible  to  fix  a  limit  of  dilution 
at  which  the  blue  precipitate  is  not  immediately  formed ;  in  fact,  a 
mixture  which  at  ordinary  atmospheric  pressure  gives  no  immediate 
precipitate,  gives  the  blue  precipitate  on  the  surface  when  placed 
uuder  reduced  pressure.  It  has  also  been  found  that  solutions  of 
ferric  chloride  of  different  strengths,  after  being  charged  with  chlorine, 
yield  no  precipitate  with  potassium  ferricyanide,  unless  they  are  placed 
under  reduced  pressure. 

Ferric  bromide  reacts  in  much  the  same  manner,  but  since  it  is 
more  readily  dissociated,  more  concentrated  solutions  react  with 
potassium  ferricyanide,  yielding  the  blue  precipitate  and  evolving 
bromine.  Ferric  nitrate,  on  the  other  hand,  reacts  much  more  slowly. 
Reference  is  also  made  to  ferric  and  ferrous  iodides. 
If  air  is  drawn  through  concentrated  solutions  of  ferric  chloride, 
hydrogen  chloride,  and  not  chlorine,  is  evolved  ;  dilute  solutions  yield 
neither.  Saturated  solutions  of  ferric  chloride  have  very  little  action  on 
metallic  iron,  less  concentrated  solutions  readily  dissolve  the  metal, 
and  it  has  been  found  that  the  metal  is  most  readily  dissolved  by 
those  solutions  which  give  an  immediate  blue  precipitate  when  treated 
with  potassium  ferricyanide.  In  solutions  the  concentration  of  which 
is  less  than  80  in  100,  evolution  of  hydrogen  always  accompanies 
dissolution  of  the  metal.  The  facts  are  in  accord  with  the  theory  of 
hydrolysis  stated  above. 

The  hydrolysis  is  to  be  compared  to  ionisation,  the  ferrous  chloride 
becoming  cathion  and  the  chlorine  anion.  A  difference  of  potential 
can  be  shown  to  exist  between  the  two.  J.  J.  S, 

Ferric  Phosphate.  By  Robert  M.  Caven  (/.  Soc.  Chem.  Ind., 
1896,  15,  17 — 19  and  70). — On  gradually  adding  a  neutral  solution  of 
ferric  chloride  to  a  solution  of  ammonium  phosphate,  a  precipitate  is 
at  first  formed,  which  subsequently  redissolves,  giving  a  clear  solution 
when  the  quantity  of  ferric  chloride  necessary  to  form  ferric  phos- 
phate has  been  added.  In  presence  of  ammonium  acetate  and  a  few 
drops  of  acetic  acid,  however,  a  precipitate  of  ferric  phosphate  is 
obtained.  The  latter  is  best  prepared  by  adding  ferric  chloride  to 
twice  the  theoretical  amount  of  phosphoric  acid  dissolved  in  water ;  on 
washing  the  precipitate  with  hot  water,  slight  hj^drolysis  appears  to 
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take  place,  with  the  formation  of  phosphoric  acid  and  ferric  hydroxide. 
Fresenius  has  stated  that  the  estimation  of  phosphoric  acid  as  ferric 
phosphate  is  inaccurate,  owing  to  the  latter  being  slightly  soluble  in 
water ;  in  the  author's  opinion,  the  salt  is  insoluble  in  water,  but 
loses  phosphoric  acid  when  washed  in  the  manner  above  stated.  By 
long-continued  boiling  with  an  excess  of  aqueous  ammonia,  ferric 
phosphate  is  completely  converted  into  ferric  hydroxide  and  ammo- 
nium phosphate ;  the  reverse  change,  however,  takes  place  when 
freshly  precipitated  ferric  hydroxide  is  boiled  with  aqueous  ammonium 
phosphate,  ammonia  being  evolved  and  ferric  phosphate  formed. 

On  digesting  an  excess  of  ferric  phosphate  with  cold,  dilute  hydro- 
chloric acid,  and  filtering,  a  solution  is  obtained  which  is  almost 
colourless.  It  appears  to  contain  free  hydrochloric  acid  and  dissolved 
ferric  phosphate  ;  double  decomposition,  however,  seems  to  occur  on 
adding  concentrated  hydrochloric  acid,  as  a  yellow  coloration  is  imme- 
diately produced.  W.  A.  D. 

Preparation  of  Cobalt-ammonia  Salts.  By  Sofus  M.  J6boen- 
8EN  (Zeit.  anorg.  Chem.,  1898,  17,  455—479). — The  paper  contains 
details  of  the  methods  of  preparation  and  of  identification  employed 
by  the  author.  It  is  chiefly  a  resume  of  the  work  previously  published 
by  the  author  and  others.  E.  C.  R. 

Colour  Changes  in  Solutions  of  Chromium  Salts.  By  Francis 
P.  Venable  and  F.  W.  Milleb  {J.  Avier.  Chem.  Soc,  1898,  20, 
484 — 497). — It  is  well  known  that  solutions  of  certain  chromium  salts 
which  are  violet  in  colour  become  green  on  heating.  A  reverse 
action  takes  place  on  standing,  the  solutions  regaining  their  green 
colour ;  some  salts,  however,  require  a  much  longer  time  than  others 
for  this  change  to  become  complete.  The  authors  consider  that  the 
most  likely  explanation  of  these  changes  is  that  brought  forward  by 
Berzelius  {Ann.  phya.  Chem.,  61,  1),  and  which  presupposes  the  forma- 
tion of  basic  chromium  salts  (compare  Dougal,  Trans.,  189G,  1526). 

When  alcohol  is  added  to  the  violet  solution  of  chrome  alum,  fine 
violet  crystals  of  the  composition  K2S04,Cr2(S04)3  + I2H2O  are  ob- 
tained ;  but  from  a  solution  of  the  alum  rendered  green  by  heating, 
alcohol  precipitates  a  green  mass  of  the  composition 
7K2S04,5Cr2(SO^)3,Cr2(OH),.  -|-  4H2O, 
and  from  the  green  solution  of  chromium  sulphate,  salts,  probably  of  the 
formula  Cr2(S04)3,Cr2(OH)e-f-15H20  and  2Cr2(S04)3,Cr2(OH)g 
+  2OH2O,  are  thrown  down.  A.  W.  C. 

Action  of  some  Carbonates  on  Chromous  Acetate.  By 
Georges  Baug6  {Compt.  rend.,  1898,  126,  1566— 1569).— When 
chromous  acetate  is  treated  with  a  20  per  cent,  solution  of  potassium 
carbonate,  the  compound  (K2C03,CrC03)2  + 3H2O  is  obtained  in  small, 
yellow,  hexagonal  prisms,  which  at  first  dissolve  in  water,  but  gradu- 
ally polymerise,  whether  in  solution  or  in  the  solid  state,  and  become 
less  soluble.  It  is  a  powerful  reducing  agent,  and  decomposes  water 
below  100°;  when  heated  out  of  contact  with  air,  it  becomes  brown, 
but  regains  its  original  colour  on  cooling ;  at  about  280°,  it  decom- 
poses.    When  heated  in  air,  it  is  converted  into  potassium  chromate. 
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If  the  yellow  double  carbonate  is  placed  in  water  and  treated 
with  a  current  of  carbonic  anhydride,  or  if  the  chromous  acetate 
is  treated  with  a  dilute  solution  of  potassium  carbonate,  a  less 
soluble,  red  double  carbonate  is  formed,  but  was  not  analysed  ;  it  is 
partially  decomposed  by  water,  and  decomposes  water  at  100°. 

Magnesium  hydrogen  carbonate  converts  the  chromous  acetate  into 
a  red-brown  compound,  which  decomposes  water  at  100°;  but  could 
not  be  obtained  free  from  magnesium  carbonate  precipitated  at  the 
same  time.  The  carbonates  of  barium,  calcium,  and  strontium  have 
no  action  on  chromous  acetate.  C.  H.  B. 

Blue  Glass  containing  Chromic  Oxide  as  a  Basic  Constituent. 
By  Andr6  DuboixV  {Ber.,  1898,  31,  1977— 1979).— The  blue  colour  of 
the  sapphire  is  due  to  chromium,  and  can  be  reproduced  by  fusing  the 
necessary  mixture  in  a  reducing  flame.  Blue  glass  containing  chromium 
can  readily  be  prepared  by  fusing  many  mixtures  of  silica,  alumina, 
lime,  &c,,  with  potassium  chromate  in  a  crucible  lined  with  carbon. 
The  best  results  are  obtained  with  mixtures  containing  baryta  or 
boric  acid.  Calcium  carbide  can  be  used  as  a  reducing  agent,  whereas 
aluminium  does  not  yield  good  results.  Ordinary  glass  only  gives  a 
product  which  is  violet-blue  in  the  immediate  neighbourhood  of  the 
layer  of  carbon.  A.  H. 

The  Lowest  State  of  Oxidation  of  Molybdenum.  By  Wilhelm 
MuTHMANN  and  Wilhelm  Nagel  {Ber.,  1898,  21,  2009— 2014).— The 
authoi's  confirm  Blomstrand's  view  as  to  the  complex  nature  of  the  so- 
called  dichloride  and  dibromide  of  molybdenum.  The  formation  of  the 
hydroxides,  Mo3Cl4(OH)2  and  Mo3Br4(OH)2,  the  existence  of  salts  such 
as  MogCl^Brj  and  MogCl^CrO^,  and  the  great  stability  of  the  radicles, 
M03CI4  and  MogBr^,  towards  alkalis  and  silver  nitrate  led  Blomstrand 
to  conclude  that  the  above  haloids  had  the  formulae  M03CI4CI2  and 
Mo3Br4Br2,  and  he  called  them  chloromolybdenum  chloride  and  bromo- 
molybdenum  bromide  respectively. 

A  determination  of  the  molecular  weight  of  the  chloride  in  alcoholic 
solution  indicates  that  its  formula  is  MogClg.  An  alcoholic  solution 
of  the  chloride,  when  electrolysed,  yields  hydrogen  and  the  hydroxide, 
Mo3Cl4(OII)2,  at  the  cathode,  whilst  aldehyde  and  ethylic  chloride  are 
formed  at  the  anode.  When  a  solution  of  the  salt,  Mo3Br4(ONa)2,  is 
electrolysed,  the  free  hydroxide,  Mo3Br4(OH)2,  is  produced  at  the  anode, 
and  hydrogen  is  liberated  at  the  cathode. 

On  warming  the  alkaline  solution  of  the  chloride  or  the  bromide,  a 
black  precipitate  is  produced,  which  Blomstrand  at  first  supposed  to  be 
the  hydrated  monoxide,  and  to  which  he  afterwards  gave  the  formula 
Mo3(OH)g.  The  authors  find  that  hydrogen  is  evolved  in  this  reaction 
and  that  the  precipitate  really  consists  of  the  hydrated  sesquioxide, 
Mo(OH)g.  From  this,  it  follows  that  there  is  no  longer  any  evidence  for 
the  existence  of  the  monoxide  or  of  compounds  containing  bivalent 
molybdenum.  G.  T.  M. 

Ozomolybdates  [Permolybdates].  By  Wilhelm  Muthmann  and 
Wilhelm  Nagel  {Ber.,  1898,  31,  1836—1844.  Compare  this  vol.,  ii, 
432). — In  the  molybdates  of  the  alkali  metals  it  is  possible,  by  diges- 
tion with  hydrogen  peroxide  solution,  to  add  on  oxygen  to  the  extent 
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of  one  atom  of  oxygen,  or  less,  per  atom  of  molybdenum,  but  the 
compounds  formed  are  not  to  be  regarded  as  the  salts  of  per- 
molybdic  acid,  properly  so  called ;  they  lose  oxygen  readily,  reducing 
potassium  permanganate  and  silver  oxide,  with  evolution  of  oxygen, 
and  it  must  be  supposed  that  the  apparent  addition  of  an  atom  of 
oxygen  consists  really  in  the  replacement  of  one  atom  of  oxygen  by 
two  linked  to  one  another  as  in  hydrogen  peroxide  or  ozone,  for  which 
reason  the  compounds  are  named  ozomolyMates. 

Ozomolyhdic  acid,  HjMoOj  +  a;H.,0  \x=  \\X\,  was  obtained  by  digest- 
ing molybdic  anhydride  with  25  per  cent,  hydrogen  peroxide  solution, 
finally  on  the  water  bath,  filtering,  and  concentrating  the  filtrate  under 
diminished  pressure.  It  is  orange-red  and  amorphous  :  besides  reduc- 
ing permanganate,  silver  oxide,  and  hypochlorites,  it  liberates  the 
halogens  from  their  compounds  with  hydrogen.  The  ozomolybdates 
were  obtained  by  dissolving  molybdates  in  hydrogen  peroxide  solution, 
usually  of  25  per  cent,  strength,  with  the  aid  of  heat;  frequently  one 
compound  separated  first,  and  then  another ;  these  are  described  in 
the  order  in  which  they  separated.  Evidence  was  obtained  of  the 
existence  of  other  ozomolybdates,  in  addition  to  those  described,  but 
it  was  impossible  to  isolate  them. 

Jiubidium  ozomohjhdates.— From  Rb20,3MoO.^ :  (1)  3Rb2O,10MoO4  + 
HHjO,  yellowish-red  and  amorphous;  (2)  Rb20,2MoO.^,MoO. -l-SHgO, 
yellow,  monoclinic  crystals.  From  3Rb.^O,7Mo03  +  -iHgO  and  5  per  cent, 
hydrogen  peroxide:  (1)  Rb20,2Mo03,Mo04-f-3H20  (see  above) ;  (2) 
3Rb20,5Mo03,2MoO^-l- GHj^.  J^oooclinic  crystals;  in  one  case,  when  a 
very  dilute  solution  was  prepared,  yellow,  monoclinic  tables  of 
Rb.,0,3Mo03,Mo04  +  4H2O  separated. 

Rubidium  triviolyhdate,  Rb20,3Mo03,  obtained  by  fusing  Rb2C03 
with  3M0O3,  was  once  obtained  crystallised  with  IH2O. 

C cesium  ozomolybdates. — From  Cs20,4Mo03  :  (1)  Cs^O,^M.oO^  +  %Yi.^O, 
orange-red,  amorphous;  (2)  3C830,7Mo03,3Mo04-l-4H20,  yellow,  crys- 
talline. 

Ccesiujii  tetramolybdate,  C820,4Mo03,  and  not  a  trimolybdate,  is  ob- 
tained by  fusing  CsCOg  with  3M0O3,  and  washing  the  fused  mass  with 
water  ;  it  crystallises  from  water  with  2H2O. 

The  compound,  K202,Mo04,H202,  described  by  Melikoff  and  Pissar- 
jewsky  (this  vol.,  ii,  337),  was  probably  not  a  definite. chemical  com- 
pound. It  may  be  regarded  as  certain,  however,  that  at  low  temperatures 
molybdates  can  take  up  more  than  one  atom  of  oxygen  for  each  atom 
of  molybdenum  contained  in  them.  C  F.  B. 

A  New  Carbide  of  Tungsten.  By  P.  Williams  {Com'pt.  rend., 
1898,  126,  1722— 1724).— When  a  mixture  of  tungstic  anhydride 
and  carbon  is  heated  in  the  electric  furnace,  the  carbide,  WjC,  described 
by  Moissan  is  produced.  In  presence  of  a  large  excess  of  iron,  how- 
ever, combination  occurs  at  a  somewhat  lower  temperature,  and  a 
compound  having  the  composition  WC  is  obtained.  This  carbide  is 
an  iron-grey  powder,  consisting  of  microscopic,  cubical  crystals,  which 
are  harder  than  quartz  and  have  a  sp.  gr.  =  15"7  at  18°.  When 
strongly  heated  in  a  closed  vessel,  it  melts  and  decomposes  into  graphite 
and  the  carbide  WgC,  whilst  in  presence  of  air  or  oxygen  it  slowly 
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oxidises,  with  formation  of  tungstic  and  carbonic  anhydrides.  It  is 
attacked  by  fluorine  in  the  cold  with  incandescence,  but  is  not  acted  on 
by  chlorine,  bromine,  iodine,  and  the  halogen  acids.  Sulphuric  and 
nitric  acids  have  but  little  action  on  the  carbide,  but  it  is  readily 
oxidised  by  heating  with  potassium  chlorate  or  nitrate.  N.  L. 

Solubility  of  Stannous  Iodide  in  Water  and  in  Solutions 
of  Hydriodic  Acid.  By  Stewart  W.  Young  (J.  Amer.  Chem.  Soc, 
1897,  19,  845 — 851). — The  solubility  of  stannous  iodide  in  water 
increases  as  the  temperature  rises.  In  hydriodic  acid  solutions 
containing  3  to  8  per  cent,  of  acid,  the  solubility  is  less  than  in  water, 
increasing  with  the  temperature  and  diminishing  with  the  concentration 
of  the  acid.  With  solutions  of  9  to  15  per  cent.,  the  solubility  is  still 
less  than  in  water,  and  increases  with  the  temperature,  but  it  now 
also  increases  with  the  concentration.  When  the  solutions  contain 
25  per  cent,  and  upwards,  the  solubility  is  greater  than  in  water,  and 
as  the  temperature  rises  the  solubility  at  first  diminishes  until  a  point 
of  minimum  solubility  is  reached  lying  between  30°  and  40°  ;  beyond 
this,  the  solubility  again  increases.  G.  T.  M. 

lodostannous  Acid.  By  Stewart  W.  Young  {J.  Amer.  Chem.  Soc, 
1897,  19,  851 — 859.  Compare  previous  abstract). — A  saturated 
solution  of  stannous  iodide  in  hydriodic  acid  of  25  per  cent,  and 
upwards  when  cooled  by  ice  cold  water,  deposits  pale  yellow  needles 
quite  different  in  appearance  from  the  red  needles  of  stannous  iodide. 
This  yellow  substance  readily  decomposes,  giving  the  red  iodide,  and  is 
so  unstable  that  its  composition  could  only  be  obtained  by  indirect 
methods.  By  determining  the  amounts  of  hydrogen  and  stannous 
iodides  in  solution  before  and  after  the  separation  of  the  yellow  solid, 
this  is  shown  to  be  an  iodostannous  acid  having  the  formula  HSnIg. 

Hydriodic  acid  of  known  strength  was  taken,  and  an  amount  of 
stannous  iodide  more  than  sufS.cient  to  saturate  the  liquid  added  to  it, 
and  finally  the  amount  of  stannous  iodide  dissolved  was  estimated  by 
titration. 

From  0°  to  15°  the  solubility  in  hydriodic  acid  of  39 '6  per  cent, 
strength  increases  ;  and  from  15  to  20°  it  still  increases,  but  much  more 
slowly  ;  on  allowing  the  mixture  to  remain  for  some  hours  at  20°,  the  un- 
dissolved yellow  iodostannous  acid  changes  to  red  stannous  iodide,  and 
this  change  is  accompanied  by  a  marked  decrease  in  solubility  ;  from  20° 
to  30°,  the  solubility  diminishes  gradually,  and  from  30°  upwards  it 
increases  regularly.  With  a  similar  solution  in  30  per  cent,  acid,  the 
rapid  decomposition  of  iodostannous  acid  occurs  at  1"5°,  and  in  this 
case  the  change  is  accompanied  by  an  increase  in  solubility.  When  in 
contact  with  stronger  hydriodic  acid,  the  iodostannous  acid  is  stable 
at  higher  temperatures.  The  peculiarities  observed  in  the  curves  of 
solubility  are  due  to  the  gradual  decomposition  of  solid  and  dissolved 
iodostannous  acid  over  a  considerable  range  of  temperature. 

G.  T.  M. 

Atomic  Weight  of  Zirconium.  By  Francis  P.  Venable  {J. 
Amer.  Chem.  Soc,  1898,  20,  119 — 128). — To  prepare  the  material 
used  in  his  determinations,  the  author  fused  pulverised  zircon  in  a 
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nickel  crucible  with  a  mixture  of  sodium  hydroxide  and  fluoride  ;  after 
dissolving  in  hydrochloric  acid,  and  attempting  to  remove  the  silica  by 
evaporating  to  dryness,  it  was  found  that  the  latter  was  retained  by 
the  zirconium  chloride,  even  after  several  crystallisations  from  boiling 
concentrated  hydrochloric  acid.  The  chloride  was  therefore  ignited, 
and  the  powdered  zirconia  strongly  heated  several  times  with  hydro- 
fluoric acid  ;  the  product  was  fused  with  potash,  dissolved  in  hydro- 
chloric acid,  and  the  chloride  formed  crystallised  twenty  or  thirty 
times  from  boiling  hydrochloric  acid.  The  crystals  thus  obtained 
were  introduced,  in  quantities  of  1  to  5  grams,  into  small  glass 
flasks  of  known  weight,  and  dried  at  100°  in  a  stream  of  hydrogen 
chloride ;  on  attaining  a  constant  weight,  the  product  consisted  of  a 
white  powder  having  the  composition  ZrOCl2  +  SHgO.  It  was  dissolved 
in  a  small  quantity  of  water,  transferred  to  a  platinum  crucible, 
the  solution  evaporated,  and  the  residue  gradually  heated  during  3 
or  4  days  until  the  whole  of  the  chlorine  was  evolved.  The  values 
of  the  atomic  weight  of  zirconium,  obtained  by  comparing  the 
weight  of  zirconia  thus  produced  with  the  weight  of  the  oxy- 
chloride  taken,  range  from  9061  to  91*12;  the  mean  of  10  ex- 
periments is  90*78  (0=16),  which  compares  well  with  the  value 
90'65  given  by  Bailey. 

The  main  sources  of  error  in  the  method  are  the  deliquescence  of  the 
oxychloride  ;  the  loss  of  finely-divided  zirconia  during  ignition  ;  the 
corrosion  of  the  platinum  crucibles  ;  the  action  of  the  gaseous  and 
liquid  hydrochloric  acid  on  the  glass  vessels  ;  and  substances  carried 
into  the  drying  flasks  by  the  stream  of  hydrogen  chloride.  The  author 
purposes  repeating  the  work  under  conditions  which  will  minimise  these 
errors.  W.  A.  D. 

Zirconium  Oxyhaloids.  By  Francis  P.  Vknabf.e  and  Charles 
Baskerville  ((/.  Amer.  C/iem.  Soc,  1898,  20,  321 — 329). — Zirconium 
oxychloride,  ZrOClj  -h  SHjO,  is  obtained  when  a  solution  of  zirconium 
hydroxide  in  hydrochloric  acid  is  evaporated  ;  large  crystals  are  ob- 
tained when  the  solution  is  evaporated  over  sulphuric  acid ;  these 
crystals  lose  water  when  exposed  to  the  atmosphere.  When  heated 
to  135 — 140°,  a  large  amount  of  chlorine  is  driven  off,  but  yet  not  the 
whole  of  the  water.  When  heated  at  100°  in  a  current  of  hydrogen 
chloride,  the  crystals  lose  SHjO  (compare  Paijkull,  this  Journ.,  1873, 
1105,  and  Melliss,  Zeit.  Cfiem.,  1870,  [ii],  6,  196).  A  second  form  of 
the  oxychloride  may  be  obtained  by  crystallising  from  concentrated 
hydrochloric  acid  and  then  drying  the  crystals  at  100 — 125°  in  an 
atmosphere  of  hydrogen  chloride  (compare  Linnemann,  Abstr.,  1885, 
1042,  and  Bailey,C/iew.  ^'^ews,  1891,  60,  17)  ;  the  composition  of  the 
dried  crystals  is  represented  by  the  formula  ZrOClg  +  3H2O.  A  third 
oxychloride,  insoluble  in  hydrochloric  acid,  but  readily  soluble  in  water, 
is  obtained  by  precipitating  an  aqueous  solution  withihydrochloric  acid. 
Its  composition  is  ZrOClj  +  6H2O,  although  Paijkull  represented  it  as 
2ZrOCl2-f  I3H2O. 

An  oxybromide,  ZrOBr2  +  8H2O,  has  been  previously  described  by 
Weibull  (Abstr.,  1887,  778).  The  authors  find  that  the  oxybromides 
belong   to  two   types   with   varying   degrees   of   hydration,  namely, 
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ZrOBrg  +  xHgO,  where  a:  =  3,  13,  or  U,  and  ZrBr(0H)3  +  yHjO,  where 
y=l  or  2.  All  these  compounds  are  deliquescent,  and  decompose  on 
exposure  to  moist  air,  the  clear,  white  crystals  often  coloured  pink  by 
the  presence  of  free  bromine,  melting  to  a  gum,  frequently  with  the 
evolution  of  hydrogen  bromide.  The  salts  are  unstable  even  in  dry 
air,  as  was  shown  by  exposing  the  crystals  in  a  desiccator  over  sul- 
phuric acid,  when  much  hydrogen  bromide  was  evolved.  The  crystals 
may  be  prepared  in  two  ways  :  either  by  dissolving  pure  zirconium 
hydroxide  in  dilute  hydrobromic  acid  and  evaporating,  with  subsequent 
additions  of  48  per  cent,  hydrobromic  acid  and  repeated  evaporation, 
or  by  saturating  a  concentrated  solution  of  hydrogen  bromide  with 
zirconium  hydroxide  and  evaporating. 

Hinsberg  (Abstr.,  1887,  896)  has  described  an  oxyiodide,  ZrI(0H)3 + 
SHgO.  According  to  Melliss,  an  oxyiodide  is  not  formed  by  dissolving 
the  hydroxide  in  hydriodic  acid,  but  the  authors  state  that  zirconium 
hydroxide,  when  precipitated  cold,  is  soluble  to  a  slight  extent  in 
strong,  aqueous  hydriodic  acid  ;  needles  may  be  obtained  on  evapora- 
tion, but  these  are  always  contaminated  with  free  iodine.  When  the 
hydroxide  is  treated  with  hydrogen  iodide,  a  hard,  horn-like,  coloured 
mass  is  obtained  which  is  insoluble  in  water  or  acids.  J.  J.  S. 

Zirconium  Dioxide.  By  Francis  P.  Venable  and  A.  W.  Belden 
(/.  Amer.  Chem.  Soc,  1898,  20,  273— 276).— Carefully  purified  zir- 
conium dioxide  has  a  sp.  gr.  =  5'489,  and  after  being  strongly  ignited  is 
practically  insoluble  in  all  acids  except  hydrofluoric,  in  which  it  readily 
dissolves  on  heating ;  sodium  zirconate,  however,  does  not  dissolve  in 
hydrofluoric  acid,  probably  owing  to  the  formation  of  sodium  zircono- 
fluoride.  Dilute  sulphuric  acid  (sp.  gr.  =  1"56),  when  heated  with 
powdered  zirconia  according  to  Berzelius's  method,  dissolves  only  0'672 
per  cent,  of  its  weight  of  the  oxide.  Contrary  to  Berzelius's  statement, 
zirconia  is  not  changed  by  prolonged  heating  with  sodium  carbonate  ; 
when  strongly  heated  with  microcosmic  salt  or  with  borax,  it  does  not 
enter  into  fusion. 

When  the  precipitate  obtained  by  adding  ammonia  to  a  solution  of 
a  zirconium  salt  is  pressed  between  filter  papers  and  washed  with 
light  petroleum  until  a  constant  weight  is  attained,  it  approximates 
in  composition  to  the  hydroxide  7iY{0~H.)^  ;  when  alcohol  and  ether  are 
used  in  the  washing,  there  appears  to  be  no  definite  limit  to  the 
removal  of  water.  Bruch's  statement  {Jahresh.,  1854,  729),  that  zir- 
conium hydroxide  is  slightly  soluble  in  water  and  has  an  alkaline 
reaction,  is  incorrect ;  the  latter  was  probably  due  to  the  ammonia 
which  zirconium  hydroxide  persistently  retains.  The  hydroxide 
precipitated  from  a  cold  solution  of  a  zirconium  salt  is  easily  soluble 
in  either  dilute  or  concentrated  mineral  acids,  with  the  exception  of 
hydriodic  acid  ;  in  oxalic  acid,  it  readily  dissolves,  but  is  only  sparingly 
soluble  in  glacial  acetic  acid  and  saturated  solutions  of  tartaric  or 
citric  acid  ;  in  saturated  solutions  of  ammonium  carbonate  and  am- 
monium tartrate,  it  is  soluble  to  the  extent  of  about  1  per  cent. 
When  precipitated  from  a  hot  solution,  zirconium  hydroxide  dissolves 
much  less  readily  in  dilute  mineral  acids  than  when  precipitated  in 
the  cold. 

VOL.  Lxxiv.  ii.  44 
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Basic  ccvrhonates,  of  widely  varying  composition,  appear  to  be  formed 
on  passing  carbonic  anhydride  over  moist  zirconium  hydroxide. 

W.  A.  D. 

Compounds  of  Tervalent  Vanadium.  By  James  Locke  and 
Gaston  H.  Edwards  {Ainer.  Cfiem.  J.,  1898,  20,  594— 606).— Vana- 
dium trichloride  appears  to  unite  with  potassium  chloride  to  form  a 
green,  crystalline  double  salt,  KVCl^ ;  it  is  doubtful,  however,  if  this 
substance  was  obtained  pure,  since  ferric  chloride  forms  double  salts 
of  the  type  2KCl,FeCl3  +  H20. 

Vanadium  tribromide,  VBrg  +  GHjO,  prepared  by  dissolving  vanadium 
hydroxide  in  pure,  concentrated  hydrobromic  acid,  is  more  un- 
stable and  crystallises  less  readily  than  the  coi*responding  chloride. 

Potassium  vanadiocyanide,  KjVCgNg,  prepared  by  adding  an  excess 
of  potassium  cyanide  to  an  aqueous  solution  of  vanadium  chloride, 
and  subsequently  precipitating  with  alcohol,  separates  in  bright  scarlet, 
monosymmetric  crystals,  which  are  probably  isomorphous  with  the  cor- 
responding derivatives  of  chromium,  manganese,  iron,  cobalt,  rhodium, 
and  iridium  ;  it  is  readily  soluble  in  water,  but  is  slowly  decomposed  by 
it,  and  immediately  by  mineral  acids,  hydrogen  cyanide  being  evolved. 
The  corresponding  ammonium  and  sodium  derivatives  appear  to  exist 
only  in  solution.  It  is  pointed  out  that  the  tendency  of  the  metals, 
vanadium,  chromium,  manganese,  iron,  and  cobalt,  to  form  complex 
substances  of  the  type  KgMCgN^,  in  preference  to  simple  salts,  di- 
minishes as  their  atomic  weight  decreases. 

Potassium  vanadiothioci/a'nate,K^Y(C'NS)Q  +  4H20,prepared  by  adding 
a  concentrated  aqueous  solution  of  vanadium  chloride  to  somewhat 
more  than  the  calculated  quantity  of  alcoholic  potassium  thiocyanate, 
separates  in  very  dark  red  crystals,  and  corresponds  with  the  chromium 
salt,  KjCr(CNS)g -1-6 HgO ;  its  aqueous  solution  rapidly  decomposes, 
but  is  stable  in  presence  of  an  excess  of  potassium  thiocyanate,  and 
only  very  slowly  undergoes  oxidation ;  alkalis  precipitate  vanadium 
hydroxide  from  the  solution  only  on  boiling,  but  acids  cause  immediate 
decomposition. 

In  order  to  avoid  oxidation,  all  the  compounds  described  were  pre- 
pared in  an  atmosphere  of  hydrogen  ;  a  description  is  given  of  the 
apparatus  employed.  W.  A.  D, 

Bismuth^Suboxide.  By  Ludwig  Vanino  and  F,  Treubert  (Ber., 
1898,  31,  2267—2272.  Compare  this  vol.,  i,  435).— The  authors  show 
that  this  oxide  is  never  formed  by  the  action  of  stannous  chloride  on 
bismuth  chloride  in  alkaline  solutions.  If  the  bismuth  chloride  is  in 
excess,  the  precipitate  consists  of  a  mixture  of  metallic  bismuth  with 
metahydroxide  or  oxychloride.  Three  molecular  proportions  of  stann- 
ous chloride  suffice  to  completely  reduce  bismuth  oxide,  BigOg,  to 
metallic  bismuth.  The  behaviour  of  stannous  chloride  towards  salts  of 
bismuth  is  quite  analogous  to  that  of  reducing  agents  such  as  hypo- 
phosphorous  and  hyposulphurous  acids  and  formaldehyde,  which  also 
yield  the  metal,  and  not  the  suboxide.  G.  T.  M. 

Hydrolytic  Decomposition  of  Bismuth  Nitrate.  By  XJbaldo 
Antony  andGuiDO  Gigli  {Gazzetta,  1898,  28,  i,  245 — 249). — On  treat- 
ing bismuth  nitrate  with  varying  quantities  of  water,  the  quantity  of 
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bismuth  going  into  solution  decreases  as  the  dilution  increases,  and  a 
stage  of  dilution  is  at  length  reached  when  a  precipitate  of  hydrate  of 
bismuth  containing  no  nitrate  is  thrown  down,  and  the  solution  no  longer 
contains  any  bismuth  ;  at  this  stage,  1  part  of  bismuth  nitrate  is  in  con- 
tact with  50,000  parts  of  water.  The  authors  have  previously  shown 
(Abstr.,  1896,  ii,  604)  that  when  1  mol.  of  ferric  nitrate  is  in  contact 
with  19,280,000  mols.  of  water,  no  iron  remains  in  solution,  and  the 
present  experiments  show  that  no  bismuth  remains  in  solution  if  1  raol. 
of  bismuth  nitrate  is  in  contact  with  19,605,000  mols.  of  water  ;  the 
amounts  of  water  required  to  effect  this  complete  decomposition  are  in 
the  ratio  of  1  :0"98  for  the  bismuth  and  ferric  salts  respectively,  a 
result  agreeing  with  the  ordinary  view,  that  the  energy  of  an  acid  is 
independent  of  the'nature  of  the  associated  base.  W.  J.  P. 

Purple  of  Cassius.  By  Richard  Zsigmondy  {Anncden,  1898,  301, 
361 — 387). — The  author  describes  experiments  which  afford  fresh 
evidence  in  favour  of  Schneider's  view  regarding  the  soluble  form  of 
gold  purple  (Abstr.,  1893,  ii,  575).  Contrary  to  this  investigator, 
however,  he  does  not  regard  the  hydrosol  of  stannic  acid  as  essential 
to  the  existence  of  the  hydrosol  of  gold,  it  having  been  shown  that 
a  solution  of  gold  is  stable  if  it  contains  only  a  small  proportion  of 
acids  or  salts  (this  vol.,  ii,  522).  Gold  purple  of  required  composition 
and  shade  may  be  obtained  by  mixing  solutions  of  colloidal  gold  and 
colloidal  stannic  acid,  and  adding  dilute  acids  or  salt  solutions. 

An  important  outcome  of  the  investigation  is  the  recognition  of  the 
fact  that  a  mixture  of  colloidal  substances  is  capable  of  behaving  like 
a  chemical  compound,  the  properties  of  either  constituent  of  such  a 
mixture  being  masked  by  those  of  the  other. 

From  a  mixture  of  the  hydrosols  of  stannic  acid  and  silver,  dilute 
sulphuric  acid  precipitates  a  reddish-yellow  substance ;  this  dissolves 
in  ammonia,  and  is  also  formed  when  silver  nitrate  is  reduced  in  pre- 
sence of  stannic  acid.  M.  0.  F. 

Occlusion  of  Oxygen  and  Hydrogen  by  Platinum  Black. 
By  LuDwiG  MoND,  William  Ramsay,  and  John  Shields  (Proc.  Roy. 
Soc,  1897,  62,  50—52.  Compare  Abstr.,  1895,  ii,  492).— Platinum 
black  was  saturated  with  hydrogen,  heated  at  184°  under  reduced 
pressure,  then  placed  in  an  ice  calorimeter  and  allowed  to  reabsorb  the 
gas ;  it  was  found  that  68*8  Cal.  were  developed  per  gram  of  hydrogen 
occluded.  It  is  shown  that  the  arguments  put  forward  by  Berthelot 
in  favour  of  the  existence  of  the  compounds  Pt^gHg  and  PtggHg  are 
not  justified,  and  that  the  difference  observed  by  Favre  between  the 
behaviour  of  palladium  and  platinum  towards  hydrogen  was  merely  due 
to  the  presence  of  oxygen  in  the  platinum  black. 

Attempts  made  to  remove  oxygen  from  platinum  black,  with  a  view 
to  the  determination  of  its  heat  of  occlusion,  showed  that  reducing 
agents,  whilst  eliminating  the  oxygen  from  the  substance,  were  them- 
selves occluded  and  obstinately  retained.  It  was  also  found  that 
hydrogen,  admitted  to  platinum  black,  does  not  remove  all  the  oxygen, 
but  only  replaces  that  first  removed,  both  gases  being  therefore 
occluded  simultaneously. 

Platinum  black,  saturated  with  hydrogen,  was  exhausted  at  184°, 
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and  then  allowed  to  come  into  contact  with  small  quantities  of  oxygen. 
It  was  found  that,  after  a  certain  point,  the  addition  of  more  oxygen 
caused  the  pressure  to  increase  ;  a  further  small  quantity  of  gas  was 
absorbed,  however,  on  adding  oxygen  up  to  atmospheric  pressure,  and  the 
heat  simultaneously  developed  represented  the  true  heat  of  occlusion  of 
this  quantity  of  oxygen.  The  results  thus  obtained  were  in  close 
agreement  with  others  obtained  by  an  indirect  method,  and,  as  a  mean, 
the  value  found  was  110  Cal.  per  gram  of  oxygen  occluded.  This 
number  is  almost  identical  with  that  given  by  Thomsen  for  the  heat 
of  formation  of  platinous  hydroxide  ;  this  suggests  the  possibility 
that  the  two  phenomena  may  be  identical,  the  water  neces.sary  being 
present  in  platinum  black  dried  in  a  vacuum.  A.  L. 

Occlusion  of  Hydrogen  and  Oxygen  by  Palladium.  By 
LuDWio  MoND,  William  Ramsay,  and  John  Shields  {Proc.  Roy.  Soc, 
1897,  62,  290—293.  Compttre  preceding  abstract).— Palladium  black, 
prepared  in  the  same  way  as  platiuum  black,  contains  165  per  cent, 
of  oxygen,  or,  taking  the  density  of  palladium  black  as  12-0,  138 
volumes  of  oxygen.  Unlike  the  oxygen  in  platinum  black,  however, 
it  cannot  be  removed  at  a  dull  red  heat  in  a  vacuum,  but  must  be 
removed  by  ignition  in  a  stream  of  hydrogen.  Palladium  black,  dried 
at  100°,  contains  0*72  per  cent,  of  water,  and  assuming  that  the  oxygen 
exists  as  PdO,  the  composition  of  the  substance  is  Pd  =  86  59; 
PdO=  12-69;  H^  =  0*72  per  cent. 

Palladium  black  absorbs  oxygen  when  heated  in  it,  at  least  up  to  a 
red  heat,  and  yields  a  brownish-black  substance  which  does  not  lose 
its  oxygen  at  a  red  heat  in  a  vacuum  ;  the  amount  absorbed  is  nearly 
1000  volumes,  or  about  three-fourths  of  that  required  for  the  complete 
formation  of  the  oxide  PdO. 

Palladium  black  was  found  to  absorb  over  1000  volumes  of  hydro- 
gen, of  which  only  873  are  occluded,  the  rest  having  formed  water 
with  the  oxygen  originally  present.  About  92  per  cent,  of  the  occluded 
gas  was  slowly  pumped  off  at  the  ordinary  temperature,  and  most  of 
the  remainder  at  444°.  Increase  of  the  pressure  of  the  hydrogen  from 
1  atmosphere  to  4*6  had  no  iufluence  on  the  quantity  absorbed  at 
the  ordinary  temperature.  The  pure  palladium  sponge  remaining 
after  the  foregoing  experiment  occluded  852  volumes  of  hydrogen,  and 
of  this  98  per  cent,  was  extracted  in  a  vacuum  at  the  ordinary 
temperature. 

New  palladium  foil  refused  to  occlude  hydrogen  after  ignition  in 
the  gas,  and  even  after  repeated  charging  and  discharging  with  the 
gas  electrolytically.  After  powerful  ignition  on  the  blowpipe  flame, 
however,  when  it  was  probably  alternately  oxidised  and  deoxidised,  it 
was  finally  induced  to  absorb  hydrogen  to  the  extent  of  846  volumes, 
or  about  the  same  amount  as  the  black  or  sponge.  The  hydrogen  thus 
occluded  is  slowly  given  off  in  a  vacuum  at  the  ordinary  temperature, 
and  rapidly  and  almost  completely  at  100°. 

The  heat  of  occlusion  of  hydrogen  by  palladium  black  was  measured 
in  nearly  the  same  way  as  in  the  case  of  platinum  black  (see  preceding 
abstract).  Favre's  statement  that  the  heat  of  occlusion  remains  con- 
stant for  different  fractions  of  hydrogen  was  confirmed,  and  it  was 
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found  that  +46'4  Cal.  was  developed  per  gram  of  hydrogen  occluded, 
or  if  the  work  done  by  the  atmosphere  be  allowed  for,  the  value 
becomes  43*7  Cal. 

The  heat  developed  per  gram  of  oxygen  absorbed  was  also  deter- 
mined in  an  indirect  manner  and  found  to  be  +  11'2  Cal.  This  number, 
referred  to  16  grams  of  oxygen,  is  intermediate  between  the  values 
found  by  Thomsen  for  the  heat  of  formation  of  palladious  and  palladic 
hydroxides,  and  may  be  consistent  with  the  formation  of  either  or  both 
of  these  substances ;  this  fact,  taken  in  conjunction  with  the  similar 
results  obtained  in  the  case  of  platinum  black,  favours  the  view  that 
the  occlusion  of  oxygen  by  palladium  and  platinum  is  a  true  oxidation 
phenomenon. 

From  the  investigation  of  the  atomic  ratio  of  palladium  to  hydrogen 
in  the  fully  charged  metal,  the  authors  conclude  that  the  amount  of 
hydrogen  absorbed  is  independent  of  the  form  of  the  metal,  and  that 
the  atomic  ratio  varies  between  1'37  and  1'47. 

Hoitsema  has  shown  that  Troost  and  Hautefeuille's  supposition, 
that  a  compound  of  the  formula  PdgH  is  formed,  is  not  warranted. 
The  composition  of  fully  charged  palladium  hydrogen  corresponds 
closely  with  the  formula  Pd3H2  suggested  by  Dewar,  but  is  almost  tlie 
only  evidence  in  favour  of  the  existence  of  such  a  definite  chemical 
compound. 

The  results  do  not  favour  the  view  that  the  heat  of  occlusion  of  a 
gas  represents  the  heat  of  condensation  or  liquefaction,  or  of  the  heat 
of  solidification  or  fusion.  A.  L. 


Mineralogical   Chemistry, 


Mineral  Intergrowths.  By  Arvid  G.  Hogbom  {BvZl.  Geol.  Inst. 
Univ.  Upsala,  1898,  3,  433 — 453). — Cases  of  intergrowth  of  various 
minerals  are  described  ;  namely,  of  quartz  and  felspar,  beryl  and  felspar, 
quartz  and  muscovite,  quartz  and  tourmaline,  quartz  and  calcite, 
leucite  and  mica.  Only  in  a  few  cases  is  there  any  definite  crystallo- 
graphic  orientation  of  the  two  minerals  with  respect  to  each  other.  In 
the  case  of  leucite  and  mica  (in  lava  from  Frascati,  near  Rome),  a  large 
plate  of  bronze  mica  encloses  numerous  grains  of  leucite,  the  structure 
of  the  whole  being  po3cilitic.  The  grains  of  leucite  have  sharp  crystal 
outlines,  but,  under  the  microscope,  they  are  seen  to  be  built  up  of 
several  differently  orientated  individuals  with  a  stronger  birefringence 
than  ordinary  leucite.     Analysis  of  this  pseudo-leucite  gave. 


SiOj. 

Al.Oa. 

Fc^Oj. 

CaO. 

MgO. 

K,0. 

NagO. 

Loss  oil 
ignitioii. 

Total. 

58-20 

24-28 

1-74 

0-50 

trace 

11-32 

0-93 

2-85 

99-82 

This  differs  from  fresh  leucite  in  containing  considerably  less  potash, 
which  has  possibly  been  partly  replaced  by  water.  Iron  is  dufe  to 
inclosed  impurities.  L.  J.  S. 
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Native  Lead  and  Copper  from  Franklin  Furnace,  New 
Jersey.  By  Warren  M.  Foote  {Amer.  J.  Sci,  1898,  [iv],  6,  187—188). 
— Small  quantities  of  native  lead  have  recently  been  found  at  Franklin 
Furnace,  New  Jersey,  in  association  with  native  copper,  garnet, 
axinite,  «fec.,  and  also  with  rceblingite  (Abstr.,  1897,  ii,  563)  and 
another  silicate  containing  lead.  This  association  of  native  lead  with 
silicates  of  lead  is  well  known  from  Sweden.  L.  J.  S. 

Constitution  of  Arsenopyrite  \  =  Mispickel].  By  F.  W.  Starke, 
H.  L.  Shock,  and  Edgar  F.  Smith  (./.  Avier.  Cliem.  Soc,  1897,  19, 
948—952.  Compare  Abstr.,  1895,  ii,  17,  316).— Mispickel  (FeAsS)  has 
been  considered  as  iron  sulphide  (FeS.^)  with  the  sulphur  partly  re- 
placed by  As",  or  as  iron  arsenide  (FeAsg)  containing  S'".  In 
attempting  to  determine  the  true  constitution  of  the  mineral,  the 
following  experiments  were  made. 

When  heated  in  hydrogen,  all  the  sulphur  is  expelled  as  hydrogen 
Kulphide,  whilst  the  iron  and  practically  all  the  arsenic  remain  ;  this 
indicates  that  the  sulphur  is  less  intimately  combined  with  the  iron 
than  is  the  arsenic.  Pyrites  and  marcasite  lose  half  their  sulphur 
when  heated  in  hydrogen. 

Heating  with  ammonium  chloride  in  nitrogen,  and  dissolving  in 
water,  gave  indications  of  the  presence  of  much  ferrous,  but  only 
a  little  ferric,  iron. 

Heating  with  copper  sulphate  solution  in  sealed  tubes  and  titrating 
with  permanganate  showed  the  presence  of  much  ferrous  iron  and 
arsenious  acid. 

Heating  in  a  current  of  dry  hydrogen  bromide  showed  the  presence 
of  about  28  per  cent,  of  ferrous  iron,  and  in  dry  hydrogen  chloride  of 
30-86,  30-55,  30- 16  per  cent.  Since  there  is  34*35  per  cent,  of  iron  in 
mispickel,  this  leaves  about  4  per  cent,  for  ferric  iron. 

The  formula  of  mispickel  is  therefore  given  provisionally  as 
14Fe"As"'S,2Fe"'As"'S.  Experiments  to  determine  the  molecular 
weight  by  observing  the  influence  of  mispickel  on  the  solidification 
point  of  alloys  were  without  result.  No  differences  in  the  specific 
heat  and  electrical  conductivity  of  pyrites  and  marcasite  respectively 
could  be  detected.  L.  J.  S. 

[Magnetite  and  Pyrrhotite].  By  G.  Nyiredy  (Zeit.  Kryst.  Min., 
1898,  30,  184;  from  ^rtesito  az  erd.  Muzeum  egyl.  orv.-tenn.-tud. 
szakosztdlydhdl,  1896,  21,  123—128,  29—31.  Compare  Abstr.,  1896, 
ii,  657).  I.  mean  for  massive  magnetite  from  Vasko  ;  sp.  gr.  4-696. 
II.  Pyrrhotite  from  Borev ;    III.  from  6-Iladna  ;   IV.  from  Oravicza. 


SiO^. 

Fe. 

0. 

S. 

Total. 

I. 

5-72 

68-10 

25-93 

— 

99-75 

II. 

4-42 

57-68 

— 

37-66 

99-76 

III. 

4-92 

57-30 

— 

37-42 

99-64 

IV. 

7-25 

55-92 

— 

36-48 

99-65 

L.  J.  S. 

Krennerite  from  Cripple  Creek,  Colorado.  By  Albert  H. 
Chester  {Amer.  J.  Set.,  1898,  [iv],  5,  375— 377).— The  rare  mineral 
krennerite  has  previously  only  been  known  from  Nagyag ;    it  is  now 
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described  as  bright  crystals,  associated  with  quartz  and  pyrites,  from 
the  Independence  mine  at  Cripple  Creek.  The  colour  is  pale  yellowish- 
bronze,  but  on  the  perfect  basal  cleavage  it  is  tin-white.  The  mineral 
is  very  brittle;  H  =  2*5.  When  heated,  it  decrepitates.  Measure- 
ments of  the  orthorhombic  crystals  are  given  by  S.  L.  Penfield. 
Analysis  of  crystals  by  W.  S.  Myers  gave  results  agreeing  with  the 
formula  AuTeg. 

Au.  Ag.  FeaOj.  Insol.  Te.  Total, 

43-33         0-45         trace         1-21         [55-01]         100-00 

This  composition  is  very  close  to  that  of  the  calaverite  from  Cripple 
Creek  analysed  by  Hillebrand,  and  determined  by  Penfield  to  be 
possibly  anorthic  (Abstr.,  1896,  ii,  31).  There  therefore  seems  to  be 
three  tellurides  of  gold  and  silver  with  the  formula  (Au,Ag)Te2, 
namely,  the  orthorhombic  krennerite,  the  monosymmetric  sylvanite, 
and  the  anorthic  (?)  calaverite,  although  the  last  two  may  possibly 
be  identical,  only  differing  in  the  amount  of   silver  present. 

L.  J.  S. 

A  New  Copper  Antimonide.  By  Carl  Hlawatsch  {Ber.  Ahad. 
Wien,  1895,104,  i,  275 — 296). — A  crystallised  product  obtained  in  the 
process  of  smelting  tetrahedrite  at  Brixlegg,  Tyrol,  is  described.  After 
deducting  about  10  per  cent,  of  metallic  lead,  which  is  enclosed  in  the 
crystal  plates^  analysis  gave  the  formula  CugSb.  The  crystals  are  ortho- 
rhombic ;  they  are  very  brittle,  and  have  a  violet  colour  with  metallic 
lustre ;  sp.  gr.  =  8-389.  The  same  kind  of  crystals,  but  with  the 
formula  OugSbg,  are  obtained  by  melting  together  copper  and  anti- 
mony ;  the  difference  in  composition  may  be  due  to  the  presence  of 
metallic  antimony  in  the  latter  crystals,  or  the  composition  may  vary 
without  affecting  the  crystalline  form,  as  in  dyscrasite. 

L  J.  S. 

Nickeliferous  Opal  from  Tamworth,  New  South  Wales. 
By  Donald  A.  Pobtek  {Proc.  Roy.  Soc.  N.S.W.,  1898  [for  1897],  31, 
p.  xxviii). — Green  opal  occurs  with  pinkish  chalcedony  as  thin  veins 
in  serpentine  in  the  "Never-never"  ranges,  near  Tamworth, 
Co.  Inglis,  N.S.  W.  It  is  translucent  to  opaque,  and  of  a  pale  to  deep 
apple-green  colour.  The  darker  coloured  material  gives  a  strong  nickel 
reaction.  L.  J.  S. 

Origin  of  Corundum  in  North  Carolina.  By  Julius  H.  Pratt 
{Amer.  J.  Sci.,  1898,  [iv],  6,  49 — 65). — Although  the  corundum  of  the 
extensive  deposits  in  North  Carolina  is  rarely  found  actually  in  the 
peridotites  (dunite)  and  serpentines,  which  are  intrusive  in  the  gneiss, 
the  author  deduces  from  field  evidence  that  these  peridotites  are  the 
mother  rock  of  the  corundum.  That  corundum  is  capable  of  crystal- 
lising from  such  a  magma,  and  so  can  be  of  igneous  origin,  has  been 
shown  by  Morozewicz  and  by  Lagorio  (Abstr.,  1895,  ii,  275  and  276). 

L.  J.  S. 

Minerals  of  the  Island  San  Pietro,  Sardinia.  By  Solimann 
Bertolio  {Zeit.  Kryst.  Min.,  1898,  30,  201—202  ;  from  Boll.  E.  Com. 
Geol.  Italia,    1896,    27,   405 — 421). — The  principal  minerals  of  this 
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locality  are  felspar  (anorthoclase,  oligoclase,  labradorite),  quartz, 
opal,  tridymite,  amphibole  (arfvedsonite),  barytes,  and  pyrolusite  (com- 
pare this  vol.,  ii,  81).     Analysis  of  non-crystalline  pyrolu.site  gave, 


Comb. 

Ix>S8. 

MnOj.   MuO.  Fe,0,. 

A1,0,. 

CaO. 

MgO. 

?fi,. 

SiO,. 

SOg   H3O. 

at  100°. 

Total. 

360      40       160 

6  0 

10 

2  0 

0-4 

9-1 

0-1     6-3 

20-5 

99-4 

It   appears   to   have   been    deposited   from    spring-water   containing 
manganese  carbonate  in  solution.  L.  J.  S. 

Ktypeite,  a  New  Form  of  Calcium  Carbonate.  By  Alfred 
h\c&o}x{Co7npt.rend.,  1898,  126,  602— 605).— The  pisolites  formed  in 
the  hot  springs  of  Carlsbad  (Bohemia)  and  Hamman-Meskoutine  (Con- 
stantine),  are  usually  considered  to  consist  of  aragonite,  but  the  author 
finds  that  the  optical  characters  agree  with  neither  tho.se  of  aragonite 
nor  of  calcite.  Thin  sections  show,  in  parallel  polarised  light,  a 
distorted,  black  cross,  and  portions  which  are  dark  between  crossed 
nicols  give  a  positive  black  cross  in  convergent  light ;  in  the  material 
from  Hamman-Meskoutine  the  apparent  angle  of  the  optic  axes  is  50°. 
The  birefringence,  about  0020,  is  much  less  than  in  the  optically  negative 
calcite  and  aragonite,  and  consequently  bright  polarisation  colours  are 
seen.  When  heated  to  low  redness,  the  pisolites  violently  decrepi- 
tate, and  detached  scales  are  then  observed  to  be  partly  transformed  into 
calcite.  If  a  ball  be  first  cracked  and  gently  heated  for  some  time,  it 
becomes  completely  transformed  into  calcite  without  breaking  up.  The 
sp.  gr.,  2*58 — 2'70,  varies,  possibly  owing  to  enclosed  cryptocrystalline 
aragonite  and  to  porosity,  but  is  always  less  than  that  of  calcite  (272) 
[previous  observers  have  found  it  to  be  near  that  of  aragonite  (2*93)]. 
The  violent  decrepitation,  on  account  of  which  the  name  ktypeite  is  given, 
shows  that  the  pisolites  must  be  in  a  state  of  considerable  strain,  and 
this  may  possibly  explain  the  optical  anomalies  observed. 

L.  J.  S. 

Aurichalcite  from  Tuscany.  By  Giovanki  D'Achiardi  {Jahrb. 
f.  Min.,  1898,  i,  Ref.,  439  ;  from  Atti  Soc.  Toscana  Sci.  Nat.,  1897, 
Mem.,  16,  15  pp.), — The  small  crystals  obtained  on  crushing  a  crystal- 
line mass  of  aurichalcite  from  Campligia  Marittima,  are  shown  by 
microscopical  examination  to  be  monosymmetric,  with  h:c=\  :  r6574  ; 
/3  =  84°  15'.  There  is  a  distinct  cleavage  parallel  to  (100) ;  the  optical 
characters,  so  far  as  determined,  are  given.  Aurichalcite  (so-called 
"  buratite"),  from  Valdaspra,  gave  the  same  results;  this  has  sp.  gr. 
=  3*00 — 3*02,  and  gave,  on  analysis, 

H.p.        COj.         ZuO.        CuO.       CaO.      FejOj.     AlaOj.     Insol.       Total. 
9-61     15-71     52-51     1880     045     1-34     trace     2-01     10043 

Formula,  2(Zn,Cu)C03,3(Zn,Cu)(OH)2,  with  Cu:Zn  =  2  :5. 

L.  J.  S. 

Apatite  in  Granulitic  Enclosures  in  the  Puy  de  Dome.  By  A. 
GoNNARD  and  Adelphe  {Comjyt.  rend.,  1898,  126,  1532 — 1534). — 
Enclosures  of  apatite  in  volcanic  rocks  are  comparatively  rare,  but 
the  authors  have  found  chocolate-coloured,  hexagonal  pi-isms  of  this 
mineral  3  mm.  broad  and  12  mm.  long  in  a  deep  brown  quartzose 
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mass,  and  in  nodules  of  an  altered  white  felspar  at  Ohuquet-Genestoux 
in  the  Puy  de  D6me,  Several  of  the  crystals  are  traversed  by  a  small, 
central  cylindrical  canal,  possibly  filled  originally  with  muscovite 
that  has  since  disappeared.  The  apatite  contains  somewhat  consider- 
able quantities  of  iron,  doubtless  derived  from  the  volcanic  rocks  in 
which  it  occurs.  C.  H.  B. 

[Ferric  Sulphate  from  Minnesota].  By  Charles  P.  Berkey 
(Amer.  Geologist,  1898,  21,  153). ^In  a  paper  on  the  geology  of  St. 
Croix  Dalles,  the  following  analysis,  by  H.  A.  Webber,  is  given  of 
greenish-yellow,  rather  compact,  globular  masses,  which  are  abundantly 
formed  as  an  efflorescence  on  exposed  pyritiferous  shales  at  Taylor's 
Falls. 

Organic 
SiOj.       FejOg.     AI2O3.     KoO.      NajO.     CaO.       SO3.        H„0.       matter.    Total. 
12-946  22-828  4-141   1-844  4-659  2-210  32-500  17-840   trace   98-968 

As  shown  by  the  presence  of  silica,  the  substance  is  apparently  a 
mixture.  L.  J   S. 

Orthoclase  as  Gangue  Mineral  in  a  Fissure  Vein.  By 
Waldemar  Lindgren  (Amer.  J.  Sci.,  1898,  [iv],  5,  418—420). — 
Felspars  as  a  gangue  material  in  ordinary  fissure  veins  are  not 
common ;  there  are  several  recorded  occurrences  of  orthoclase  and 
albite  in  gold-quartz  and  other  veins,  but  anorthite  and  soda-lime 
felspars  are  very  rare.  A  vein  on  Florida  Mountain,  in  the  Silver 
City  mining  district  of  southern  Idaho,  contains  pyrites,  copper 
pyrites,  and  argentite,  with  a  gangue  of  quartz  and  orthoclase.  The 
vein  is  richest  in  orthoclase  where  it  traverses  granite,  there  is  less 
where  it  intersects  rhyolite,  and  none  where  it  intersects  basalt.  The 
orthoclase  occurs  as  large,  irregular,  milk-white  grains  intergrown  with 
vein-quartz,  and  enclosing  pyrites  and  argentite,  or  as  crystals  coating 
quartz  and  lining  crevices  in  the  altered  granite  adjoining  the  vein. 
The  crystals  are  of  the  adularia  habit  with  the  forms  w{110}  and 
a;{T01}.     Analysis  of  a  crystal  by  Hillebrand  gave. 


SiOg. 

AI2O3. 

K2O. 

NaoO. 

Undet. 

Total. 

Sp.  gr. 

66-28 

17-93 

15-12 

0-25 

0-42 

100-00 

2-54 

Orthoclase  has  been  formed  artificially  in  the  wet  way,  and  this 
supports  the  idea  that  the  vein  orthoclase  has  been  formed  by  aqueous 
deposition.  Why  it  is  not  of  more  common  occurrence  may  possibly 
be  due  to  the  frequent  presence  of  carbonated  thermal  waters  in  mineral 
veins.  L.  J.  S. 

Rhodolite,  a  New  Variety  of  Garnet.  By  William  E.  Hidden 
and  Julius  H.  ^Pratt  {Amer.  J.  Sci.,  1898,  [iv],  5,  294— 296).— A 
"  rose  garnet,"  named  rhodolite  on  account  of  its  rose-red  or  rhodo- 
dendron-red colour,  occurs  as  rolled  pebbles  in  the  gravels  of  a  brook 
called  Mason's  Branch,  in  Macon  Co.,  North  Carolina.  Associated 
with  it  are  quartz  (rarely  pseudomorphous  rhombic  dodecahedra), 
pyrope,  corundum  of  various  colours,  spinel,  bronzite,  cordierite, 
kyanite,  fibrolite,  hornblende,  staurolite,  rutile,  ilmenite,  chromite, 
monazite,  zircon,  gold,  and  sperrylite.     This  garnet  is  unusually  free 
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from  iDternal  flaws  and  inclusions,  and  forms  a  fine  gem-stone  which 
in  brilliancy  resembles  the  green  demantoid  from  the  Urals.  Sp.  gr. 
=  3  837  ;  analysis  gave, 

SiO,.  AljO,.  Fe,0,.  FeO.  MgO.  CaO.  Total. 

41-59         23-13         1-90         16-65         17-23         092         100-32 

This  agrees  closely  with  the  formula  2Mg3Al2(SiO^)3,Fe3Al2(SiO^)3 ; 
that  is,  two  molecules  of  pyrope  with  one  of  almandine.        L.  J.  S. 

Bpidote,  &c.,  fyom  Oulx.  By  Luigi  Colomba  (Zeit.  Kryst.  Min., 
1898,  30,  203—204;  from  Atti  R.  Accad.  Sci.  Torino,  1891,  28, 
811 — 826). — EpidoU. — The  larger  crystals  are  dark  olive-green,  opaque, 
and  deeply  striated,  whilst  the  smaller  are  light  in  colour,  transparent, 
and  with  smooth  faces.  A  list  of  the  observed  crystal  forms  is  given. 
I  is  the  mean  of  two  analyses ;  the  formula, 

HjO,Fe-03,2Al203,4iCaO,6JSi02, 
indicates  that  the  material  was  not  pure. 

Actinolite. — Analysis  of  pure  material  gave  the  results  under  II. 
With  this  amphibole  is  mixed  a  brownish-yellow  mineral  which  gave 
analysis  III ;  it  appears  to  be  a  decomposition  product  of  epidote  and 
amphibole. 

AUyiU. — This  is  often  green,  owing  to  enclosed  epidote.  IV  is  the 
mean  of  two  analyses.     A  crystallographic  description  is  given. 

Loss  on 

SiOj.       A1,0,.     Fe,0,.         FeO.          CaO.       MgO.         ignition.  Total. 

I.     37-48       20-39       16-30            —           23-99        0-48              1-89  9953 

II.     54-65         0-47         —            10-87         16-13      1868               —  100-30 


III.  4617         803  10-61  22-63      1292      Na,0      K,0      10026 

IV.  67-66       17-03        0-75  —  3-79        014       9-16      0-85        9938 

Calcite,  quartz,  hsematite,  and  pyrites  are  also  described  from  this 
locality,  which  is  situated  in  the  upper  valley  of  the  Dora  Riparia, 
Piedmont.  L.  J.  S. 

Anthophyllite,  Enstatite,  and  Emerald  from  North  Carolina. 
By  Julius  H.  Pratt  {Aimr.  J.  Sci.,  1898,  [iv],  6,  429— 432).— ^n^Ao- 
phyllite. — Boulders  found  on  the  surface  of  an  outcrop  of  dunite  near 
Bakersville,  in  Mitchell  Co.,  North  Carolina,  contain  prismatic  crystals 
of  anthophyllite  embedded  in  penninite ;  the  least  altered  are  trans- 
parent, and  pale  clove-brown  to  flesh-red  in  colour,  and  show  the  forms 
{110}  and  {010};  analysis  I.  Fibrous  anthophyllite  also  occurs  at 
Corundum  Hill,  in  Macon  Co.,  but  that  described  by  Penfield  (Abstr., 
1891,  529)  as  being  from  this  locality  is  probably  from  Bakersville. 

Enstatite. — The  enstatite  from  Corundum  Hill,  in  Macon  Co.,  which 
is  commonly  called  anthophyllite,  occurs  as  a  tough  rock,  continuous 
with  the  dunite,  composed  of  a  mass  of  interlocking,  bladed,  greyish 
crystals.  Analysis  II  shows  it  to  be  impure,  and  to  be  composed  of 
enstatite,  44-5  ;  serpentine,  35  ;  and  talc,  20-5  per  cent. 

Enstatite  (Bronzite). — A  bronzite-diopside  rock  (websterite)  occurs 
in  the  midst  of  dunite  near  Webster,  in  Jackson  Co.  The  bronzite 
has  a  resinous-brown  colour  with  a  bronze-like  lustre,  and  the  in- 
terlocking crystals   form  a  very  tough   rock.      Analysis  III   gives 
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the  formula   (Mg,Fe)0,Si02,    with   Mg:Fe  =  7:l   (Anal.    I— III   by 
Baskerville). 

SiOg.  AI2O3.  CraOj.  FeO.  MnO.  MgO.  CaO.  H2O.  Total. 

I.     56-40        1-15  —  11-40  —  28-68  0-50  1-63  99*76 

II.     51-64        0-12  —  9-28  0-56  31-93  0-45  5*45  99-43 

III.     53-62         0-97  0-50  9-06  —  33-53  1-75  0  19  99-62 

Berijl  {Emerald). — Beryl  is  common  in  granite  veins,  but  the 
emerald-green  variety  is  rare ;  the  latter  is  found  in  a  pegmatite  vein, 
composed  of  quartz  and  albite  with  accessory  tourmaline  and  garnet, 
in  the  gneisses  and  schists  of  Mitchell  Co.  L.  J.  S. 

Clinohedrite  :  A  New  Mineral  from  Franklin,  New  Jersey. 
By  Samuel  L.  Penfield  and  H.  W.  Foote  {Amer.  J.  Sci.,  1898,  [iv], 
5,  289— 293).— The  new  mineral  is  from  the  Trotter  Mine  at  Franklin, 
New  Jersey,  where  it  is  associated  with  willemite,  garnet,  phlogopite, 
axinite,  and  datolite.  The  monosymmetric  crystals  are  interesting  on 
account  of  their  hemihedrism,  there  being  a  plane  of  symmetry,  but 
no  axis  of  symmetry  (domatic  class  of  Groth) ;  owing  to  the 
absence  of  parallel  faces  (except  h  010),  the  crystals  present  a  pecu- 
liar inclined-faced  character,  hence  the  name  clinohedrite.  a:h:c  = 
0-6826  : 1  : 0-3226  ;  /3  =  76°  4'.  There  is  a  perfect  cleavage  parallel  to 
6(010),  H  =  5'5;  sp.  gr.  =  3-33.  The  crystals  are  pyroelectric ;  they 
are  often  transparent,  and  the  colour  varies  from  amythestine  to 
nearly  colourless  or  white.  The  optic  axial  plane  and  the  obtuse 
bisectrix  are  perpendicular  to  J(OIO)  3  the  birefringence  is  negative 
and  not  very  strong.     The  mean  of  two  analyses  is 


SiOa. 

ZnO. 

MnO. 

CaO. 

MgO. 

H,0. 

(Fe,Al)203 

Total. 

27-22 

37-44 

0-50 

26-25 

0-07 

8-56 

0-28 

100-32 

This  agrees  closely  with  HgZnCaSiOg,  or,  as  the  water  is  not  ex- 
pelled much  below  a  faint  red  heat,  Si03(ZnOH)(CaOH).  This  formula 
is  analogous  to  that  of  hemimorphite,  HgZngSiOj,  or  Si03(ZnOH)2. 
[The  name  clinohedrite  is  preoccupied.]  L.  J.  S. 

Mineralogical  Notes.  By  C.  H.  Warren  {Amer.  J.  Sci.,  1898, 
[iv],  6,  116 — 124). — (1)  Melanotekite  from  Xew  Mexico. — This  min- 
eral, previously  only  known  from  Sweden,  has  recently  been  found  at 
Hillsboro,  associated  with  cerussite  and  a  brown,  jasper-like  material ; 
it  has  a  dark-brown  to  almost  black  colour,  and  gives  an  ochre-yellow 
streak  resembling  that  of  limonite.  Cavities  are  lined  with  minute 
orthorhombic  crystals  of  prismatic  habit ;  a  :  6  :  c  =  0*6338  :  1  :  0-9126. 
The  mean  of  two  very  close  analyses  is. 


SiOa. 

PbO. 

FeP3. 

X. 

H2O. 

Total. 

Sp.  gr. 

15-49 

55-56 

27-51 

0-82 

0-68 

100*06 

5-854 

This  agrees  closely  with  the  formula  2Fe203,3PbO,3Si02,  or,  written 
as  a  basic  salt  of  orthosilicic  acid,  (Fe403)Pb3(Si04)3,  the  radicle,  Fe^Og 
being  hexavalent  as  in  limonite,  Fe403(OH)g.  The  formula  previously 
given  for  melanotekite  is  2PbO,Fe203,2Si02,  and  for  the  isomorphous 
kentrolite,  2PbO,Mn203,2Si02.  The  four  earlier  analyses  of  these  two 
minerals  show  considerable  variations,  and  three  of  them  agree  better 
with  the  new  formula  than  with  the  old. 
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(2)  Paeudomorplis  after  plienakiU  from  Greenwood,  Maine. — These 
are  large,  whitish  crystals,  up  to  12  in.  diam.,  and  weighing  28  lbs., 
with  rough,  pitted  surfaces  ;  they  are  of  unusual  habit,  but  measure- 
ments show  the  presence  of  the  characteristic  forms  and  symmetry  of 
phenakite.  In  thin  sections,  they  are  seen  to  consist  of  quartz  and  a 
micaceous  mineral,  which,  as  seen  from  the  following  analysis,  is  pro- 
bably cookeite. 

AljO,.     Fe,0,.     hiiO.      LtjO.      Na,0.      KjO.       11,0.        SiOj.        Total. 
19-30    0-54      Nil      068      117      067      553     [7211]     10000 

(3)  Supposed  pseudomorphs  after  tojmz  from  (Jreenwood,  Maine. — 
Hollow,  prismatic  shells  of  quartz,  lined  with  small  crystals  of  quartz 
add  rounded  prominences  of  cookeite,  show  the  topaz  forms  m{110} 
and  c{001}. 

(4)  Cri/ataUised  Tapiolite  from  Topsham,  Maine. — This  occvirs  in 
the  felspar  quarries  at  Topsham  as  simple  and  twinned  tetragonal 
crystals,  2  cm.  diam. ;  the  twinned  crystals  have  the  same  orthorhombic 
habit  as  recently  described  by  Brogger  (this  vol.,  ii,  388).  The  high 
sp.  gr.,  7*66 — 787,  of  the  crystals  indicate  that  they  are  tapiolito 
(FeTa^Og)  rather  than  mossite  (FeNhjO^).  Only  a  trace  of  manganese 
is  present. 

(5)  Cryetalliaed  Taaldlite  from  Paris,  Maine. — The  crystals  are  ortho- 
rhombic,  with  forms  corresponding  to  those  of  columbite  (FeNb^O^), 
but  the  high  sp.  gr.,  7*26,  indicates  that  they  are  tantalite  (FeTa.,Og). 
It  differs  from  the  tantalites  previously  described  in  containing  little 
or  no  manganese. 

(6)  Cobaltiferous  Calamine  from  Boleo,  Lower  CaXifornia. — This 
occurs  as  small,  crystalline  particles,  of  a  delicate  pink  colour,  embedded 
in  gypsum,  and  associated  with  atacamite ;  sp.  gr.  =  3 '874.  The  mean 
of  two  analyses  is, 

00.^.       FeO.       ZnO.        CoO.       MnO.     MgO.     CuO.       CI.        HjO.        Total. 
36-94     0-33     39-02     1025     3-36     7-22     1-65     Oil     129     100-17 

Deducting  CuO,  HgO,  and  01  as  atacamite,  this  gives  the  formula 
RCO3.  L.  J.  S. 

Brionite,  a  New  Zeolite.  By  Akthuk  S.  Eakle  {Amer.  J.  Sci., 
1898,  [iv],6,  66—68,  and  Zeit.  Kryst.  Min.,  1898,  30,  176—178).— 
This  zeolite  occurs  in  a  rhyclite-tuff  at  Durkee,  Oregon,  as  white  tufts 
on  opal,  or  as  compactly  matted  fibres  filling  rock  fissures.  The  very 
delicate  threads,  resembling  fine,  woolly  hairs,  are  snow-white,  and 
have  a  pearly  lustre  ;  sometimes  they  are  coated  with  a  thin  shell  of 
white  opal.  The  optical  characters  point  to  orthorhombic  symmetry, 
there  being  an  acute  positive  bisectrix  parallel  to  the  length  of  the 
fibres.  Sp.  gr.  =  1-997.  The  mineral,  when  heated,  emits  an  odour  of 
burning,  gives  off  water  of  alkaline  reaction,  and  easily  fuses  to  a  clear, 
colourless  glass.  Over  sulphuric  acid,  there  is  a  loss  of  6-95,  at  110° 
of  7"68,  and  at  280°  of  15-25  per  cent.,  this  being  regained  from  moist 
air  ;  up  to  400°,  there  is  no  further  loss,  the  remainder  going  off  only  at 
a  low,  red  heat.  Alkaline  water  is  still  given  off  at  200°,  but  not  at 
280°;  the  amount  of  ammonia  in  the  mineral  is  0-22  per  cent.     The 
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organic  matter  cannot  be  extracted  by  boiling  water  or  acids.  The 
fibres  are  soluble  with  great  difficulty  in  hydrochloric  acid,  with 
separation  of  pulverulent  silica.     The  mean  of  three  analyses  is, 


SiOg. 

AI2O3. 

CaO. 

MgO. 

K2O. 

NaaO. 

H2O. 

Total. 

57-16 

16-08 

3-50 

0-66 

3-51 

2-47 

17-30 

100-68 

Formula,6Si02,Al203,(Ca,K2,Na2)0  +  6H20,orH2Si6Al2(Ca,K2,Na2)Oi7 
+  5H2O.  This  is  the  formula  of  stilbite,  with  lime  largely  replaced 
by  alkalis ;  the  physical  characters  are,  however,  distinct  from  those 
of  stilbite,  and  the  new  name,  erionite,  is  given  on  account  of  the 
woolly  nature. 

Opal  occurs  as  large  masses  filling  cavities  in  the  tuff,  and  it  some- 
times shows  a  rich  play  of  colours ;  analysis  of  the  more  common 
milk-opal  gave  SiOo,  95*56  ;  AloOo,  trace ;  HoO,  4-14  per  cent. 

L.  J.  S. 

Barium-Heulandite  and  other  Zeolites  from  Sardinia.  By 
DoMENico  LoviSATO  {Jcchrb.  f.  Min.,  1898,  i,  Ref.  446 — 447 ;  from  Rend. 
R.  Accad.  Lincei,  1897,  6,  i,  260—264,  and  Riv.  Min.  Crist.  Hal., 
1898,  18,  33 — 38). — Zeolites  are  of  comparatively  rare  occurrence  in 
Sardinia ;  the  volcanic  rocks  contain  heulandite,  stilbite,  chabazite, 
and  analcite,  and  the  mineral  veins,  laumontite  and  harmotome. 
Cavities  in  hornblende-andesite  at  Cape  Pula  are  encrusted  with  a  pale 
rose-coloured,  transparent  heulandite  ;  the  crystals  show  the  forms 
{110},  {100},  {001} ;  sp.  gr.  =  2-182  ;  analysis  gave, 

SiO,.         AI2O3.        BaO.        CaO.       NagO.        HgO.  Total. 

56-67       16-86       2-55       3-61       3-27      17-05       100-01 

This  may,  then,  be  called  barium-heulandite.  The  same  mineral  also 
occurs  in  trachytic  and  andesitic  rocks  in  the  mountains  of  Monastir, 
but  not  in  the  basaltic  rocks,  which  contain  stilbite.  Notes  are  added 
on  the  occurrence,  &c.,  of  the  other  zeolites  mentioned  above. 

L,  J.  S. 

Bpidote  from  Piedmont.  By  Giovanni  Boeris  {Jahrh.  f.  Min., 
1898,  i,  Ref.  443  ;  from^^i  R.  Accad.  Sci.  Torino,  1897,  32,  670—680, 
and  Riv.  Min.  Crist.  Ital.,  1898,  20,  65— 76).— At  the  junction  of  the 
green  schists  and  the  serpentine  schists  of  theComba  diCompare Robert, 
near  Avigliana  in  the  Piedmontese  Alps,  there  is  found  here  and  there 
a  crystalline  aggregate  of  epidote,  chlorite,  sphene,  and  garnet.  On  the 
walls  of  calcite  veins  are  good  crystals  of  epidote,  garnet,  and  diopside  ; 
crystallographic  descriptions  are  given  of  these  minerals.  The  epidote 
gave  2VNa,  =  76°r,  p>-v,  &c.  (compare  Abstr.,  1896,  ii,  371); 
sp.  gr.  =  3-462.     Analysis  gave, 


SiOj. 

AI2O3. 

Fe20,. 

FeO. 

CaO. 

MgO. 

H2O. 

Total. 

37-73 

21-11 

16-22 

0-32 

22-55 

trace 

1-98 

99-91 

Formula,  H20,4CaO,2Al203,Fe203,6Si02.  L.  J.  S. 

Minerals  of  a  Volcanic  Vent  in  the  Puy  de  Dome.  By  Alfred 
Lacroix  and  Paul  G-autier  {Compt.  rend.,  1898,  128,  1529—1532). — 
The  authors  describe  in  detail  the  minerals,  and  more  particularly  the 
crystallised  silicates,  found  in  an  ancient  volcanic  vent  at  Royat,  in 
the  Puy  de  D6me.     The  projected  matter  consists  of  fine  ashes  and 
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porous,  basaltic  lapilli,  enclosing  large  numbers  of  fragments  of  granite, 
arkose,  ortboclase,  and  quartz,  all  more  or  less  fused.  The  crystallised 
silicates  are  unusually  abundant,  doubtless  owing  to  the  action  of  the 
gases  in  the  vent;  and  they  include  pyroxene  in  several  varieties, 
biotite,  augite,  labradorite,  andesine,  and  albite,  or  anorthite,  together 
with  specular  hematite  and  magnetite.  It  is  probable  that  they  were 
formed  by  the  action  of  the  gases  on  granitic  enclosures  which  had 
been  fused  to  vesicular  glasses.  C.  H.  B. 

'•  Mineral  Soap."  By  Wilbur  C.  Knight  (Engineering  and  Mining 
Journal  (New  York),  1897,  63,  600— 601).~In  many  parts  of 
Wyoming,  the  Fort  Benton  (Cretaceous)  shales  contain  a  bed  of  pecu- 
liar clay,  which  is  extensively  worked  at  Rock  Creek,  Albany  Co. 
It  has  an  unctuous  feel,  and,  on  exposure,  changes  in  colour  from 
greenish-yellow  to  light  cream.  Sp.  gr.  =  2132.  With  it  are  asso- 
ciated thin  bands  of  secondary  gypsum  and  mirabilite.  The  extremes 
of  four  partial  analyses,  made  on  material  from  different  counties, 
are, 

SiO^         A1,0,.       Fe,0,.       MgO.        CaO.       Na,0.        SO,.  HjO. 

59-78       12-62       2-40       1-82       073        —         088         9  17 
66-24       1712       3-70       4  14       412       0-20       1-53       1626 

For  this  clay,  the  name  taylorite  is  proposed  [a  name  already  in 
use].  L  J.  S. 

Bocks  and  Minerals  f^om  California.  By  Henry  W.  Turner 
(i4wj<!7-.  ./.  .S'ci.,  1898,  [iv],  5,  421— 428).— (1)  A  peculiar  quartz- 
amphibole-diorite. — This  occurs  as  a  dyke-like  streak  in  granite-diorite 
on  the  dividing  ridge  between  Butte  and  Plumas  counties  ;  it  is  a 
greyish-green  rock  of  medium  grain,  composed  of  amphibole,  plagio- 
clase  (oligoclase  or  andesine),  and  quartz  with  accessory  rutile,  zircon, 
apatite,  and  magnetite,  and  secondary  epidote,  chlorite,  and  sericite. 
Analysis  by  Hillebrand  is  given  under  I  (traces  of  LigO  and  PjOr,  are 
also  present).  The  abundant  greyish-green  amphibole  occurs  as  short, 
idiomorphic  needles  enclosed  in  felspar  and  quartz ;  extinction 
angle,  23°.  Analysis  II,  by  Valentine,  shows  that  it  contains  too 
much  alumina  to  be  called  actinolite. 

SiCi   TiOo.   AI2O3.  FeaOs.  FeO.  MnO.  NIC.  CaO.  SrO.  B*0.  MgO.   KgO.  Na^O.  H2O.  Total. 

I.   54-64     O-Ol     12-09      1-81       6-OS    O'lS     0-05   7-74  trace  0-05     ll-8«    1  01     2-S5    2-5«    100  01 

II.   60-08     0-76      8-13       2-69       671     0-49       —  1121     Nil      —      16-31     0-46     122     140      99  40 

(2)  A  new  amphibole-pyroxene  rock  from  Mariposa  Co. — This 
occurs  as  small,  probably  intrusive,  masses  in  slate,  and  consists  of 
grains  of  original  amphibole  and  augite  with  a  little  quartz  and  some 
pyrrhotite.  Large  phenocrysts  of  amphibole  enclose  grains  of  augite, 
pyrrhotite,  and  amphibole  similar  to  those  in  the  ground-mass. 

(3)  A  quartz-alunite  rock. — Three  sharp  buttes  called  Tres  Cerritos, 
in  Mariposa  Co.,  are  composed  of  augite-porphyrite-tuffs  and  clay-slate 
which  have  been  subjected  to  solfataric  action.  Most  of  the  altered  rocks 
are  light  brown,  highly  siliceous,  and  resemble  quartzite  in  appearance  ; 
under  the  microscope,  they  are  seen  to  consist  of  quartz  with  a  mineral 
which   is  shown,  by  the  following  analysis,  made  by  Yalentine  on 
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material  separated  by  a  heavy  liquid,  to  be  alunite ;  sp.  gr.  =  2-78  ; 
also  traces  of  MgO  and  PgO^. 

SiOg.      TiOg.     AI2O3.     FeaOj.     CaO.       KgO.     NajO.      H2O.        SO3.       Total, 
2-64     0-40     38-05     023     0-55     4-48     2-78     11-92     38-50     99-55 

(4)  Zircons  from  gravels. — Small  crystals  of  zircon  have  been 
isolated  from  the  heavy  sands  obtained  in  the  gravel  washings  at 
Eagle  Gulch,  Plumas  Co. 

(5)  Molybdenite. — Three  new  occurrences  are  noted. 

(6)  Tellurium,  selenium,  and  nickel  in  gold  ores. — Tellurium  has 
long  been  known  to  occur  in  various  Californian  gold  ores ;  new 
localities  of  such  occurrences  are  here  given. 

(7)  Carbonaceous  material  in  quartz. — Many  veins  in  the  Gold 
Belt  region  of  the  Sierra  Nevada  are  composed  of  a  dark  quartz  con- 
taining very  finely  disseminated  colouring  matter.  Eight  grams  of 
this  quartz  dissolved  in  hydrogen  fluoride  left  several  milligrams  of 
carbonaceous  residue. 

(8)  Berthierite. — An  ore  containing  iron,  antimony,  sulphur,  &c., 
is  recorded  doubtfully  as  berthierite,  but  is  more  probably  a  mixture. 

L.  J.  S. 

Solvsbergite  and  Tinguaite  from  Essex  Co.,  Mass.  By 
Henry  S.  Washington  {Amer.  J.  Sci.,  1898,  [iv],  6,  176—187).— 
The  igneous  rocks  of  Essex  Co.,  Massachusetts,  are  analogous  to 
those  of  the  Christiania  region  described  by  Brogger.  Glaucophane- 
sblvsbergite,  occurring  as  dykes  in  granite  at  Cape  Ann,  is  a  dark, 
fine-grained  rock  of  sp.  gr.  =  2-703.  Under  the  microscope,  it  is  seen 
to  be  holocrystalline  with  microgranitic  structure,  and  to  be  composed  of 
glaucophane-riebeckite  (24-4  per  cent.,  as  calculated  from  the  analysis 
I  of  the  rock),  albite  (39-0),  orthoclase  (29*8),  quartz  (4-3),  with 
accessory  sphene,  cordierite,  and  apatite.  The  hornblende  is  strongly 
pleochroic,  and  has  an  extinction  angle  of  4 — 7° ;  as  calculated  from 
the  rock  analysis,  it  is  a  mixture  of  ferrous-glaucophane  and  riebeckite 
in  the  ratio  of  3:2. 

From  analysis  II,  of  soda-granite  from  Quincy,  Mass.,  is  calcu- 
lated the  following  mineralogical  composition  :  riebeckite-glaucophane 
(Rb9Gl2=14-3  per  cent.),  albite  (27-7),  orthoclase  (27-2),  quartz  (30*2). 
This  is  compared  with  Brijgger's  grorudite  from  Norway. 

Analcite-tinguite,  occurring  as  dykes  in  granite  near  Manchester, 
is  a  dark,  very  compact  rock  of  sp.  gr.  =2-474.  Needles  and  grains 
of  segirite  (10-2  per  cent.,  as  calculated  from  analysis  III  of  the  rock) 
and  phenocrysts  of  felspar  (albite,  20-9  ;  orthoclase,  17-3)  lie  in  a  clear, 
colourless  ground  of  analcite  (37-4)  and  nephelite  (10-9).  Dilute 
hydrochloric  acid  dissolves  49-24  per  cent,  of  the  rock. 


SiOj.  TiOj.  AI2O3.  FegOs.  FeO.  MnO.   MgO.  CaO.  NajO.  KgO.  HgO.  P2O5.  Total. 

I.  64-28    0-50    15-97      2-91     3-18   trace     0-03    0-85    7*28    5-07   0-20    0-08  100-33 

II.   73-93    0-18    12-29      2-91     1*55   trace     0-04    031    4-66    4-63   041      —    100-91 

III.  56-75    0-30    20-69     3-52    0-59  trace    O-U    0-37  11-45    2-90  3-22 

SO3  trace,  CI  0-28, 


J I  99-92 


L.  J.  S. 
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Weathering  of  Diabase  in  Virginia.  By  Thomas  L.  Watson 
{Amer.  Geologut,  1898,  22,  85—101.  Coiupare  Abstr.,  1897,  ii,  107). 
— Oli vine-diabase  occurs  as  dykes  intersecting  the  crystalline  schists 
near  Chatham,  Pittsylvania  Co.,  Virginia;  it  shows  various  stages  of 
decay,  and  the  final  product  is  a  tough,  bright  red  clay  with  embedded 
boulders.  The  large  pleochroic  crystals  of  augite  extracted  from  the 
fresh  rock  gave  analysis  I;  angle  of  optical  extinction,  t:c  =  47°; 
sp,  gr.  =  3232  ;  it  encloses  some  magnetite.  The  felspar  (labradorite) 
gave  II ;  after  deducting  magnesium  and  iron  (due  to  enclosures  of 
magnetite  and  augite)  this  gives  AbgAn^  ;  the  angle  of  optical  extinc- 
tion on  (010)  is  22°  ;  sp.  gr.  =  2-697.  The  bulk  analysis  of  the  fresh 
rock  is  given  under  III ;  sp.  gr.  =  3026.  The  partially  weathered  rock 
gave  IV  \  here,  as  shown  by  microscopical  examination,  the  olivine  has 
been  altered.  As  fhown  by  this  analysis,  practically  the  only  change  is 
a  slight  hydration,  and  loss  of  magnesia.  The  completely  weathered 
product  gave  V. 


Iron  u 

SiO,.      A1,0,. 

Fe,0,. 

C»0. 

MgO. 

Na,0. 

K,0. 

HsO. 

Total. 

I. 

48-83    4-41 

10-01 

20-51 

17-11 

— 

— 

— 

100-87 

11. 

49-65  24-49 

6-98 

1102 

4-31 

[4-55] 

— 

— 

100-00 

III. 

45-73  13-48 

11-60 

9-92 

15-40 

3-24 

0-47 

0-94 

100-78 

IV. 

47-87  14-43 

11-55 

10-45 

1058 

3-47 

0-61 

1-82 

100-78 

V. 

3709  1319 

35-69 

0-41 

0-57 

1-75 

0-33 

11-83 

100-86 

IllA. 

12-78    9-10 

8-75 

4-37 

8-65 

not  det. 

0-94 

44-59 

IVa.  not  det.  10-93 

5-83 

4-49 

4-28 

0-91 

0-45 

1-82 

28-71 

Va. 

12-72    8-22 

28-25 

002 

0-20 

100 

0-20 

11-83 

62-44 

Calculating  from  III  and  V,  on  the  assumption  that  the  ferric  oxide 
has  remained  constant  in  amount,  it  is  seen  that  there  has  been  a 
total  loss  of  70-31  per  cent,  of  the  original  material,  and  that  73  64 
per  cent,  of  the  original  silica,  68-19  of  the  alumina,  and  most  of  the 
lime,  magnesia,  and  alkalis  have  been  removed. 

The  analyses  of  the  portions  of  the  fresh  rock,  partially  altered 
rock,  and  completely  decomposed  material,  which  are  soluble  in  half- 
normal  hydrochloric  acid  and  in  sodium  carbonate  solution,  are  given 
under  IIIa,  I  Va,  and  Va  respectively.  The  three  samples  of  material 
were  digested  with  hydrochloric  acid  of  different  strengths,  and  the 
several  analyses  of  the  soluble  portions  show  slightly  varying  results. 
Experiments  show  that  the  acid  acts  on  the  various  minerals  in  the 
same  order  as  do  the  processes  of  weathering,  the  olivine  being 
attacked  first,  and  the  augite  and  magnetite  last.  L.  J.  S. 

Meteorite  from  Toubil,  Gov.  Yeniseisk,  By  A.  Khlaponin 
{Verh.  mas.-kais.  min.  Ges.,  1898,  35,  233 — 241). — This  meteorite  was 
found  in  1891,  in  the  placers  of  the  stream  Toubil,  dist.  Atchinsk, 
gov.  Yeniseisk,  Siberia,  and  about  265  miles  from  Krasnoiarsk  ;  it 
weighs  21,962  grams,  and  measures  23  x  17-8  x  11  cm.  Etched  surfaces 
show  well-marked,  triangular  Widmanstatten  figures.  The  hydrochloric 
acid  residue  consists  of  black,  carbonaceous  matter,  gelatinous  silica, 
and  needles  of  rhabdite.  Analysis  of  the  last  (on  17  mg.)  gave, 
Fe.        Ni  (aiul  trace  Co).        P,  Total. 

53-53  34-12      -      9-41  97-06. 
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This  gives  the  formula  FegNigP,  whilst  the  usual  formula  for  rhab- 
dite  is  (Fe,Ni,Co)3P.     The  bulk  analysis  of  the  meteorite  is, 

Fe.  Ni.  Co.  Ca.  Mg.         SiOo.         Mn.         As. 

95-183     3-385     0-140     0-205     0-033     0-075     0-090     0-019 

CI.  C.  0.  S.     Rhabdite.     Total. 

0-038     0-120     0-093     Nil     0-425     99-806. 

Assuming  the  silica,  magnesium,  and  calcium  to  be  present  as  monti- 
cellite,  there  is  still  an  excess  of  calcium  to  be  accounted  for.  The 
oxygen  shown  above  probably  represents  rust.  L.  J.  S. 

Jerome  (Kansas)  Meteorite.  By  Henry  S.  Washington  {Amer. 
J.  Sci.,  1898,  [ivl,5,  447— 454).— This  stone  was  found  in  1894  on  the 
Smoky  Hill  River,  about  15  miles  east  of  Jerome,  in  Gove  Co.,  Kansas. 
The  largest  piece  weighs  62  lbs.,  and  measures  12  x  9  x  10  in.,  the 
smaller  pieces  weigh  altogether  3^  lbs.  The  surface  is  covered  with  a  thin, 
dark-brown  crust,  and  is  somewhat  weathered.  The  structure  is  fine- 
grained and  compact.  Sp.  gr.  =  3-466.  Under  the  microscope  are  seen  nu- 
merous chondrules  of  bronzite  and  of  olivine,  with  fragmentary  crystals 
of  olivine,  bronzite,  and  a  little  pyroxene,  in  a  rather  brecciated  ground- 
mass  of  the  same  minerals,  together  with  some  interstitial  matter,  which 
seems  to  be  glass;  there  are  a  few  fragments  of  plagioclase,  but  no  troilite 
was  seen.  Nickel-iron  is  present  as  small,  angular  masses  partly  altered 
to  limonite.  For  the  separation  of  the  metallic  iron,  Eggertz's  iodine 
method  was  used,  but  a  good  method  is  wanted  for  the  determination 
of  iron,  ferrous  oxide,  and  ferric  oxide,  and  of  nickel  and  nickelous 
oxide,  &c.  ;  some  suggestions  are  given  in  the  paper.  Analysis  of  the 
nickel-iron  gave, 

Fe.  Ni.  Co:  Cu.  Total. 

89-69         10-01         0-32         not  det.         100-00 

From  the  analyses  of  the  portions  soluble  and  insoluble  in  hydro- 
chloric acid,  the  bulk  analysis  and  the  following  mineralogical  com- 
position of  the  stone  are  calculated.  Nickel-iron,  4*3 ;  troilite,  5 '2  ; 
chromite,  0-9;  schreibersite  ?,  0-8;  olivine,  30-2;  bronzite,  23-6; 
pyroxene,  5-0  ;  oligoclase,  6-6;  orthoclase,  1-6;  limonite,  20-2;  NiO, 
1-6  =  100-0.  L.  J.  S. 

San  Angelo  Meteorite.  By  H.  L.  Preston  (Amer.  J.  Sci.,  1898, 
[iv],  5,  269 — 272). — This  iron  was  found  in  1897  partially  buried  in 
the  soil  on  the  prairie  called  "Lipan  Flats,"  seven  miles  south  of  San 
Angelo,  in  Tom  Green  Co.,  Texas.  It  weighs  88  kilos.,  and  measures 
51x29x14  cm.;  the  surface  shows  large  pittings  and  is  much  oxidised, 
whilst  a  broken  surface  shows  a  well-marked  octahedral  structure.  On 
an  etched  surface,  rhombic-shaped  Widmanstatten  figures  are  sharp  and 
distinct,  and  the  so-called  Laphamite  lines  are  prominent.  Troilite 
nodules  are  scarce.  Small  fissures,  rarely  filled  with  a  substance  re- 
sembling graphite,  sometimes  follow  the  lines  of  the  Widmanstatten 
figures  (compare  this  vol.,  ii,  343).  Sp.  gr.  7-7 ;  analysis  by  Mariner 
and  Hoskins  gave, 

Fe.  Ni.         Co.        Cu.  P.  S.  Mu.        Si.  C.  Total. 

91-958    7-860  trace  0-040    0-099    0-032    trace   0-011    trace    100000. 

L.  J.  S. 

VOL.  LXXiV.  ii.  45 


614  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Mineral  Water  of  the  Royal  Springs  of  S.  Agnese  at  the 
Bagno  of  Romagna.  By  Attilio  Pubgotti  and  G.  Anelli.  {Gazzetta, 
1898,  28,  i,  349— 355).— The  mineral  water  of  the  Royal  Springs  of  S. 
Agnese  at  the  Bagno  di  Romagna  issues  at  40 — 43*7°  and  is  credited 
with  therapeutic  properties  ;  it  has  the  sp.gr.  1  00088  at  15°/4°,  and 
10,000  grams  contain  the  following  dissolved  constituents  in  grams. 

CaH.^(COj,)a 01735  Nal  000019 

NaHCOj 110074  Na.^B^O,   11484 

KjSO. 01325  SiO.^  03060 

NajSO^    01049  CO^  (free) 0  2200 

MgCHj 01187  Organic  matter...  00110 

LiCl 00034  0„atN.T.P 10  c.c. 

NHp 00585  N.,        „        54  c.c. 

NaCl    0-2116  Cfi^     „        108  c.c. 

NaBr    000093 

W.  J.  P. 

Water  of  the  Sacred  Well  at  Mecca.     By  Maurits  Gre8Hofk 
{Rec.  Trav.  Chini.,   1897,   16,  354— 355).— The  following  table  gives 
the  results  of  analyses  (expressed  in  grams  per  litre)  made  by  Van 
Romburg  in  1886,  I.  and  by  the  author  in  1896,  II. 
Koiiiduu  at 

180°.      01.       SO,.     N.Oj.     CO^   SiO»    CaO.  M«0.    Na,0.    KjO.      Vfi^. 
.  I.     3165   0-566     0-395   0-725    0317  0047   0-412  0  152   0578    0272     traces. 
II.      3-592  0-663     0-412   0461    0  486  0052   0-515  O'lS?    0  916    0-224     traces. 
Sj..  gr.   I  =  1  -0025  at  18°.  II  =  1  0026  at  15°. 

J.  J.  8. 
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Comparative  Physiology  of  Digestion.  I.  Digestion  of  the 
Larva  of  Tenebrio  Molitor  (Meal- Worm).  By  Wilhelji  Biedek- 
MANN  {PJHiger's  Archiv.,  1898,  72,  105 — 162). — The  paper  is  mainly 
anatomical  and  histological.  The  most  important  chemical  points 
noted  are,  (1)  the  presence  in  the  epithelial  cells  of  the  mid  gut  of  a 
number  of  crystalline  clumps,  which  are  of  proteid  nature,  and  which 
function  as  *  reserve  material,'  (2)  The  existence  of  an  acid  reaction 
in  the  upper  half  of  the  mid-gut ;  this  is  independent  of  the  food 
taken,  and  is  also  found  in  the  fasting  condition.  The  contents  of  the 
lower  part  of  the  intestine  are  alkaline ;  this  corresponds  with  anatom- 
ical diffei'ences  in  the  cells  of  the  lining  epithelium.  The  acidity  is 
due  to  acid  phosphates.  (3)  The  juice  contains  an  energetic  amylolytic 
enzyme,  converting  starch  into  dextrose,  and  an  inverting  enzyme,  but 
no  cellulose  dissolving  enzyme  (cytase)  was  discovered.  The  course  of 
proteolytic  digestion  closely  resembles  that  by  trypsin  ;  tyrosine,  but 
not  leucine,  crystals  were  separated  out  from  the  final  products.  Fats 
are  split  into  fatty  acids  and  glycerol ;  fat  is  not  absorbed  in  the  form 
of  an  emulsion.  W.  D.  H. 
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Gastric  Digestion  of  Caseinogen.  By  Franz  Alexander  (Zeit. 
physiol.  Chem.,  1898,  25,  411— 429).— The  products  of  peptic  digestion 
were  separated  by  Pick's  method  of  fractional  precipitation  with 
ammonium  sulphate.  The  results,  on  the  whole,  closely  coincide  with 
those  he  obtained  with  Witte's  peptone.  The  peptones  obtained  do  not 
give  Millon's  reaction.  Some  of  the  results  appear  to  indicate  that 
mixed  with  caseinogen  is  a  small  amount  of  an  albuminate. 

W.  D.  H. 

Digestion  of  Caseinogen  by  Pancreatic  Juice.  By  Ugo  Biffi 
(Virchow's  Archiv  ,  1898,  152,  130 — 157). — Under  favourable  circum- 
stances, caseinogen  is  completely  digested,  about  4  per  cent,  of  the 
weight  of  the  proteid  being  removed  as  tyrosine.  Oasein-antipeptone 
has  the  percentage  composition  :  C,  497  ;  H,  7'2  ;  N,  163  ;  0,  25'2  ; 
S,  1*3  ;  otherwise,  it  shows  the  properties  and  reactions  of  fibrin- 
antipeptone  ;  the  proteoses  also  agree  in  their  reactions  with  those 
obtained  from  fi  brin.  The  phosphorus  of  the  caseinogen  is  found  in 
two  forms  in  the  products  of  digestion,  namely,  as  phosphoric  acid, 
and  as  a  compound  not  precipitable  by  magnesia  mixture.  The 
amount  of  phosphoric  acid  increases  with  the  duration  of  the  digestion 
and  the  amount  of  ferment  present,  W.  D.  H. 

Behaviour  of  Proteids  which  contain  Phosphorus,  in  Meta- 
bolism. By  Franz  Stbinitz  {PJluyer's  Archiv.,  1898,  72,  75—104). 
— The  present  experiments,  made  on  dogs,  were  carried  out  in  the 
usual  way  by  analyses  and  comparison  of  the  intake  and  output 
in  urine  and  faeces ;  the  special  point  investigated,  however,  was 
whether  proteids  containing  phosphorus  lead  to  the  laying  down  of 
phosphorus  in  the  body.  The  proteids  used  were  casein  and  vitellin  ; 
in  the  case  of  vitellin,  however,  there  was  some  doubt  as  to  whether 
it  was  not  mixed  with  lecithin.  The  phosphates  passed  in  the  urine 
are,  of  course,  allowed  for.  The  general  result  of  the  experiments  is 
that  a  considerable  proportion  of  the  phosphorus  is  retained  in  the 
body ;  the  similar  experiments  previously  made  by  Marcuse  on  casein 
led  to  the  same  result,  but  the  proportion  he  found  retained  within 
the  body  was  smaller.  Relatively  more  nitrogen  than  phosphorus 
(compared  to  what  is  present  in  the  casein  given)  is  retained  ;  this 
proportion  between  nitrogen  and  phosphorus  retained  was  smaller  in 
the  experiments  in  which  vitellin  was  used,  but  greater  than  in  those 
where  nucleo-histon  was  employed. 

Control  experiments  were  made  with  myosin,  which  was  obtained 
almost  free  from  phosphorus.  Feeding  with  proteids  containing  phos- 
phorus appears  to  yield  better  results  so  far  as  the  putting  on  of 
phosphorus  is  concerned,  than  feeding  with  phosphorus-free  proteids 
plus  inorganic  phosphates.  W.  D,  H, 

Metabolism  during  Thymus-feeding.  By  Theodor  Cohn  {Zeit. 
physiol.  Chem.,  1898,  25,  507--510), — In  the  urine  of  dogs  fed  on 
calf's  thymus,  a  crystalline  sediment  is  found,  which,  on  examination, 
proved  to  be  allantoin.     This  substance  is  believed  to  be  the  end-link 

45—2 
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in  the  series  of  products  from  nuclein  ;  possibly  it  arises  from  the 
oxidation  of  uric  acid.     In  man,  no  such  sediment  was  found. 

W.  D.  H. 

Physiological  Relationships  of  Ammonia,  and  the  R61e  of 
the  Liver  in  Metabolism.  By  Sergei  Salaskin  {Zeit.  jyhysiol.  Chem., 
1898,  25,  449 — 491). — Arterial  blood  shows  great  constancy  in  the 
amount  of  ammonia  in  it.  The  blood  of  the  portal  vein  contains 
large  quantities  during  digestion  (3*5  to  8'4  milligrams  per  100  grams 
of  blood) ;  the  blood  of  the  hepatic  vein  contains  about  the  same 
amount  as  arterial  blood.  The  alimentary  mucous  membrane  is  richer 
in  ammonia  after  a  meal  of  meat  than  after  one  of  bread  and  milk. 
The  lymph  during  digestion  contains  less  ammonia  than  arterial  blood, 
whilst  the  other  organs  exhibit  great  variations  in  the  amount  they 
contain.  Such  observations  lend  support  to  the  views  of  those  physiol- 
ogists who  believe  in  ammonia  as  a  precursor  of  urea.  In  dogs 
with  an  Eck-Pawlow  fistula,  the  ammonia  in  the  blood,  brain,  and 
other  organs  goes  up ;  the  amount  of  urea  falls,  whilst  that  of  am- 
monia increases  in  the  urine.  Ammonium  carbamate  is  believed  to  be 
an  important  step  in  urea  formation,  but  whether  oxidising  ferments 
play  any  important  part  in  urea  formation  is  left  an  open  question ; 
it,  however,  appears  evident  that  the  liver  is  not  the  sole  seat  of  the 
process.  Some  observations  on  pathological  cases  in  man  are  recorded 
which  bear  out  the  conclusions  arrived  at  by  experiments  on  animals. 

W.  D.  H. 

Changes  in  the  Blood  after  Removal  of  the  Thyroid.  By 
A.  G.  Levy  {J.  Pathol,  and  Bactei-ioL,  1898,5,  316— 330).— The  experi- 
ments were  made  on  dogs. 

There  is  reduction  in  the  number  of  red  corpuscles  and  of  hssmo- 
globin,  but  this  is  not  very  intense  or  constant ;  the  white  corpuscles, 
on  the  other  hand,  are  increased,  but  the  numbers  from  day  to  day  fluctu- 
ate considerably.  The  specific  gravity  of  the  blood  always  diminishes, 
and  the  percentage  of  fibrin  is  invariably  increased.  The  total  solids  are 
lessened,  and  there  appears  to  be  an  increase  in  some  non-proteid  con- 
stituent ;  the  proteids  and  total  nitrogen  are  diminished.       W.  D.  H. 

Absorption  of  Iron  in  Man.  By  G.  Honigmann  (Virchow's 
Archiv.,  1898,  152,  191 — 192). — Hoffmann's  experiments  on  animals 
prove  that  absorption  of  inorganic  preparations  of  iron  takes  place  in 
the  intestine.  The  present  observations  on  a  patient  with  a  fistula  in 
the  lower  ileum,  and  in  whom  the  large  intestine  was  thus  rendered 
fuuctionless,  show,  from  examination  of  the  intestinal  contents  during 
the  administration  of  ferrum  citricum  oxidatum,  that  Bunge's  hypo- 
thesis lias  no  foundation,  and  that  the  alimentary  canal,  as  far  as  the 
ileum  has  the  power  to  absorb  as  much,  is  0'33  gram  of  iron  in  two 
days.     The  urine  only  contained  traces  of  iron.  W.  D.  H. 

Iron  in  the  Liver  and  Spleen.  By  J.  Everett  Dutton  (./. 
Pathol,  and  JJacieriol.,  1898,  5,331 — 330). — Histo-chemical  and  macro- 
chemical  examination  of  museum  specimens  of  liver  and  spleen  from 
two  cases  of  malaria  shows  that  there  is  an  enoi'mous  increase  of  the 
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iron  in  these  organs  in  that  disease,  produced  by  blood  destruction. 
The  following  are  the  figures  obtained  compared  with  those  obtained 
by  Quincke  in  normal  cases. 

Milligrams  of  iron  per  100  grams  of  organs. 
Liver.  Spleen.     . 

Healthy  case,  1    30—40  253 

2    ...- 81  144 

Malarial  1    208  1135 

2    440  1325 

W.  D.  H. 

Phenylic  Phosphates  in  the  Animal  Body.  By  Wilhelm 
AuTENRiETH  and  ZoLTAN  VON  Vam6ssy  {2eit.  phj/siol.  Chem.,  1898,  25, 
440 — 448). — It  is  shown  that  the  normal  phenylic  and  chlorophenylic 
phosphates  are  so  decomposed  in  the  animal  body  that  a  decomposition 
product,  a  diphenylphosphoric  acid  of  the  common  formula  0P(0R)20H, 
is  formed.  W.  D.  H. 

The  Urea-forming  Ferment  of  the  Liver.  By  Otto  Loewi 
{Zeit.  physiol.  Chem.,  1898,  25,  511 — 522). — Richet  and  others  have 
stated  that  the  *  surviving '  liver  and  extracts  of  the  organ  are 
capable  of  transforming  amido-acids  into  urea.  It  is  difficult  to  con- 
sider that  sucli  an  action,  if  it  does  occur,  is  a  ferment  action  in  the 
usual  sense  of  that  term.  Attempts  to  repeat  the  experiments  with 
glycocine  failed,  no  urea  being  formed  ;  there  is,  however,  a  formation 
of  a  nitrogenous  substance,  the  nature  of  which  is  uncertain,  but 
which  resembles  urea  in  some  of  its  characters.  W.  D.  H. 

Formation  of  Animal  Fat.  By  W.  Lummert  {Pflilger's  Archiv., 
1898,  71,  176 — 208). — From  the  researches  of  others,  it  appears  pro- 
bable that  animals  are  not  capable  of  building  up  fatty  tissue  from 
proteids ;  the  following  experiments  were  made  to  determine  the 
quantity  and  nature  of  the  fat  elaborated  by  animals  from  carbo- 
hydrates when  fed  solely  on  the  latter  and  proteid  matter  deprived  of 
fat.  Each  animal  was  starved  until  it  had  lost  considerably  in  weight, 
in  order  to  deprive  the  fat-cells  of  their  contents,  and  was  then  fed  on 
flesh,  rice-starch,  casein,  and  meat-extract.  It  was  found  that,  although 
ducks  and  geese  increased  considerably  in  weight  on  this  diet,  hardly 
any  adipose  tissue  was  formed  ;  dogs,  on  the  other  hand,  produced 
large  quantities  of  fat,  which,  when  examined  according  to  the  direc- 
tions given  in  Benedikt's  "  Analyse  der  Fette  und  Wachsarten,"  3rd 
edition,  1897,  gave  values  showing  that  the  fats  formed  consist  of  the 
triglycerides  of  palmitic,  stearic,  and  oleic  acids,  mixed  in  similar  pro- 
portions to  those  characterising  other  natural  fats.  Of  special  interest 
is  the  fact  that  in  the  fats  elaborated  from  carbohydrates,  neither 
hydroxy-fatty  acids  nor  alcohols  of  the  fatty  series  are  present. 

In  the  liver,  no  fat  formation  appears  to  take  place  under  the  con- 
ditions of  diet  described  ;  the  amount  of  fat  corresponded  with  that 
present  in  dogs  after  long  periods  of  starvation.  The  substances 
extracted  by  light  petroleum  from  the  dried  liver  of  the  dogs  were 
found  to  constitute  from  4*9 — 8*7  per  cent,  of  its  weight,  and  to  con- 
tain from  23-3 — 34*9  per  cent,  of  cholesterol;  the  fat  formed  in  the 
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region  of  the  spleen  and  the  kidneys  also  contains  from  13 — 22  per 
cent,  of  cholesterol. 

The  blood  yielded  from  09 — 115  per  cent,  of  its  weight  of  solid  sub- 
stances soluble  in  light  petroleum,  and  judging  from  the  acetyl-number, 
these  apparently  contain  from  54*9 — 61  "3  per  cent,  of  cholesterol;  it 
would  appear  that  their  amount  is  increased  by  a  change  from  a  pro- 
teid  to  a  mixed  proteid  and  carbohydrate  diet,  fat  being  excluded. 

W.  A.  D. 

Formation  of  Uric  Acid.   By  J.  Weiss  [Zeit.phyaiol.  Chem.^  1898, 

25,  393—  397). — On  the  addition  of  certain  fruits  (cherries,  grapes,  ifec.) 
to  the  author's  diet,  the  amount  of  uric  acid  in  the  urine  diminishes, 
whilst  that  of  hippuric  acid  (which  normally  is  only  present  in  traces)  in- 
creases. Experiments  were  then  made  with  the  individual  constituents 
of  fruits,  namely,  potassium  hydrogen  tartrate,  tannic  acid,  sugar,  and 
quinic  acid,  but  the  last  named  substance  was  the  only  one  which 
produced  the  rise  of  hippuric  and  fall  of  uric  acid.  Glycerol  and  lactic 
acid  gave  a  negative  result ;  the  urine  throughout  was  acid. 

W.  D.  H. 

Oxidation  of  the  Stereoisomeric  Tartaric  Acids  in  the 
Animal  Organism.     By  Albert  Brion    {Zeit.  physiol.  Chem.,  1898, 

26,  283— 295).— Pohl  {Arch.  exp.  Path.  Pharm.,  37,  411)  has  shown 
that  tartaric  acid  is  only  partially  oxidised  in  the  organism  of  a  dog 
or  rabbit,  wliereas  substances  such  as  erythritol,  succinic  acid,  and 
malic  acid,  which  might  be  expected  to  give  tartaric  acid  under  the 
above  conditions,  are  completely  decomposed. 

The  author  has  made  a  number  of  experiments  on  the  oxidation  of 
the  isomeric  tartaric  acids  in  the  organism  of  a  dog,  and  finds  that 
^tartaric  and  mesotartaric  acids  are  most  completely  oxidised,  (/-tartaric 
acid  much  less,  and  lenst  of  all  racemic  acid.  It  follows,  therefore, 
that  racemic  acid  is  not  split  up  into  its  components  during  its  passage 
through  the  animal  organism.  A.  W.  C. 

Oxidation  Changes  produced  by  Animal  Tissues.  By 
WiLHELM  Spitzer  {PJlv^er's  Arckiv.,  1898,  71,  596— -603).— In  con- 
tinuation of  previous  work,  in  which  it  has  been  shown  that  the 
oxidation  changes  produced  by  animal  tissues  and  tissue  extracts 
depend  on  the  presence  of  nucleo-proteids  (this  vol.,  ii,  36),  it  is  now 
shown  that  this  is  also  true  for  the  conversion  of  arsenious  into  arsenic 
acid. 

Hofmeister  having  advanced  the  opinion  that  urea  can  be  formed 
by  oxidation  processes,  the  experiment  of  attempting  to  obtain  urea 
by  digestion  of  liver- extracts  with  various  ammonium  salts  was  made, 
but  with  negative  results.  W.  D.  H. 

Composition  of  Fish,  Crustacea,  and  Molluscs.  By  Balland 
(Compt.  rend.,  1898,  126,  1728— 1731).— The  author  has  determined 
the  moisture,  nitrogen,  fat,  ash,  and  extractives  in  the  uncooked  flesh 
of  38  kinds  of  fish,  &c.  ;  the  results  may  be  compared  with  those 
obtained  by  Miss  Williams  (Trans.,  1897,  649;  in  the  analysis  of  cooked 
fish.  It  appears  that  those  fish  which  contain  the  least  amount  of 
water  are  the  richest  in  fat,  whilst  those  containing  the  least  fat  are 
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the  richest  in  nitrogen.     Crustacea  and  molluscs  contain,  as  a  rule, 
both  less  nitrogen  and  less  fat  than  fish.  N.  L. 

Composition  of  Colostrum.  By  Hugo  Tiemann  {Zeit.  'physiol. 
Chem.,  1898,  25,  363— 392).— The  colostrum  of  different  cows  differs 
in  composition;  the  specific  gravity  varies  from  1*0299  to  1'0594, 
and  diminishes  with  each  milking  ;  the  amount  of  dry  residue  varies 
from  12 "83  to  32*93  per  cent.,  but  the  greatest  variation  is  in  the 
amount  of  fat  present.  The  nitrogenous  constituents  diminish,  but 
the  sugar  increases,  with  successive  milkings.  The  amount  of  true 
albumin  is  small ;  the  amount  of  caseinogen  is  about  the  same  as  in 
normal  milk,  or  higher.  The  amount  of  globulin  (probably  combined 
with  calcium)  is  from  two  to  four  times  as  much  as  that  of  caseinogen  ; 
this  globulin  is  not  in  solution  but  in  suspension,  and  it  coagulates  at 
72°.  It  has  the  percentage  composition,  C,  49 •83  ;  H,  7*77  ;  N, 
15-28;  S,  1-24;  0,  25*88.  Serum-globulin  contains  0,  52*71 ;  H,  7*01  ; 
N,  15*85  ;  S,  1*11  ;  O,  23*32.  W.  D.  H. 

Abnormal  Milk.  Byr  R,  Greig  Smith  {J.  Soc.  Gliem.  Ind.,  1894, 
13,  613 — 614). — Analyses  are  given  of  milk  from  two  different  cows, 
the  cream  of  which  could  be  converted  into  butter  by  simply  stirring 
with  a  stick,  without  the  use  of  a  churn.  In  both  samples,  the  quantity  of 
fat  was  slightly  less  than  that  calculated  by  Droop  Richmond's  formula, 
although  the  butter  produced  had  a  normal  composition.  In  the  ash, 
there  appeared  to  be  a  deficiency  of  potassium  and  an  excess  of  calcium 
salts.  The  fat  globules  of  both  samples  had  an  average  diameter 
nearly  double  that  of  the  globules  of  milk  obtained  from  the  Jersey 
cow,  the  maximum  diameter  being  as  great  as  0*001  inch.  The  ab- 
normal properties  of  the  milk  are  probably  to  be  attributed  to  the 
size  of  the  fat  globules.  W.  A.  D. 

Examination  of  Sheep's  Milk,  -with  Special  Regard  to  the 
East  Priesland  Breed.  By  Hermann  Hucho  {Bied.  Centr.,  1898, 
27,  391—392;  from  Landw.  Jahrh.,  1897,  26,  497).— Three  East 
Friesland  sheep,  five,  one,  and  two  years  old,  gave  about  205,  105, 
and  198  kilos,  of  milk  in  a  year.  The  average  percentage  composi- 
tion of  the  milk  of  the  three  sheep  was  as  follows. 

Dry  Milk- 

Sp.  gr.  matter.  Fat.  Proteids.  sugar.  Ash. 

I  ..    1*0357  17*47  6-90  5*41  4*35  0*81 

TI  1*0379  16-79  609  5-44  4-47  0-97 

III  1*0374  16*45  5-70  5*33  4*55  0*87 

j_jyy(  Lowest      1-0319  14*18  4*15  390  3-12  0*71 

(Highest    10440  23*45  1080  8*93  5*42  1*12 

The  fat  and  proteids  are  thus  higher,  the  milk-sugar  lower,  than  is 
the  case  with  cows'  milk.  The  colostrum  was  rich  in  fat  (7 — 9  per 
cent.)  and  proteids.  Although  Ihe  three  sheep  were  selected  as 
patterns,  the  yield  of  milk  was  much  less  than  the  amouiits  often 
stated  to  be  obtained.  After  lambing,  the  sheep  only  weighed 
51*5 — 56  kilograms,  and  gave  only  315 — 3-45  kilograms  of  wool, 
which,  however,  was  not  of  bad  quality. 

Merino,  Hampshire,  and  two  other  varieties  of  sheep,  the  milk  of 
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which  was  examined,  on  a  few  days  gave  40 — 80  kilos,  of  milk, 
reckoned  on  the  whole  period  of  lactation,  containing  3*0 — 4*5  per 
cent,  of  fat.  N.  H.  J.  M. 

Uric  Acid  Crystals.  By  BcnRK\BF.n{Vire/imc*8  Arclnv.,  1898,  153, 
147 — 151). — Ebstein  stated  that,  after  treating  crystals  of  uric  acid, 
or  urinary  gravel,  with  dilute  alkali,  the  pigment  is  removed,  and  the 
remaining  crystals  retain  their  original  form  and  power  of  double 
refraction.  They  give  no  proteid  reaction.  Moritz  and  Mendelssohn, 
on  the  other  hand,  allege  that  the  crystals  have  a  stroma  or  sub- 
stratum of  proteid  nature. 

The  present  research  to  reinvestigate  the  question,  undertaken 
under  Ebstein's  directions,  confirms  Moritz's  statement  that,  after 
dissolving  out  the  uric  acid  with  a  solution  of  lysidine  and  tannic 
acid,  a  '  shadow '  of  the  cry.stal  remains  behind,  which  is  optically 
inactive.  The  same  is  true  for  uric  acid  cry.stals  artificially  crystal- 
lised from  an  albuminous  liquid.  After  the  uric  acid  is  purified  by 
repeated  recrystallisations,  this  does  not  occur.  The  so-called  'shadow,' 
however,  gave  none  of  the  proteid  reactions.  W.  D.  H. 

Physiological  Action  of  Butyric  and  ^-Hydroxybutyric 
Acids.  By  Wiliielm  Sternberg  (Virchow's  Archiv.,  1898,  152, 
207 — 217).  —  Butyric  acid  injected  intravenously  in  animals  (cats) 
produces  coma,  but  synthetically  prepared  )8-hydroxybutyric  acid  does 
not  produce  this  effect.  This  acid  is  optically  inactive  ;  that  found  in 
diabetics  is  the  optically  active  acid.  This  consideration,  however,  is 
believed  not  to  militate  against  the  conclusion  drawn,  namely,  that 
diabetic  coma  is  not  due,  as  Minkowski  considers,  to  /3-hydroxybutyric 
acid  ;  the  cause  of  the  coma  is  stated  to  be  a  lessening  of  the  alka- 
linity of  the  blood.  W.  D.  H. 

The  Poisonous  Action  of  Urine.  By  Adolf  Beck  (PJliiger's 
Archiv.,  1898,71,560 — 595). — The  convulsions  which  follow  the  in- 
jection of  urine  into  the  circulation  are  not  due  to  its  action  on  the 
cerebral  cortex,  for  they  arise  also  in  animals  in  which  the  hemi- 
spheres have  been  removed.  They  are  probably  a  symptom  of 
dyspnoea,  which  is  produced  by  disordered  circulation  in  the  bulb. 

The  principal  action  of  urine  is  on  the  heart,  which  is  paralysed  ; 
the  effect  on  the  respiration  is  secondary  to  this. 

The  toxic  agents  in  the  urine  are  its  potassium  salts,  not  ptomaines, 
as  Bouchard  thought.  The  antagonism  between  the  urine  of  the  day 
and  night  on  which  Bouchard  lays  so  much  stress  in  his  theory  on 
sleep  does  not  exist.  The  toxic  action  of  both  varieties  of  urine  is 
the  same.  W.  D.  H. 

The  Experimental  Production  of  "  Amyloid  "  Disease.  By 
N.  Krawkoff  {Vii-c/iow's  Archiv.,  1898,  162,  397— 398).— The  failure 
of  Lubarsch  to  produce  amyloid  degeneration  artificially  in  animals  is 
attributed  to  certain  faults  in  the  method  he  adopted.         W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Progress  of  Fermentation  Chemistry  during  the  Last  De- 
cades. ■  By  Max  DelbkUck  {Ber.,  1898,  31,  1913— 1925).— An  his- 
torical lecture,  tracing  the  course  which  has  been  followed  by  the 
chemistry  of  fermentation  during  recent  years.  M.  O.  P. 

Alcoholic  Fermentation  without  Yeast  Cells.  By  Hans 
Abeles  {Ber.,  1898,  31,  2261—2267,  Compare  this  vol.,  ii,  127,  246, 
346,  and  396). — The  author  discusses  the  results  of  Buchner's  experi- 
ments on  the  action  of  antiseptics,  and  strong  solutions  of  sugar  and 
glycerol  on  yeast  extract,  and  the  apparent  differences  noticed  in  the 
case  of  living  yeast  cells. 

The  amount  of  extract  obtained  from  yeast,  and  the  microscopic 
examination  of  the  press  cakes,  indicate  that  not  only  the  liquid  por- 
tion, but  also  the  protoplasmic  contents  of  the  cell  are  present  in  the 
expressed  juice.  The  author  accordingly  compares  the  results  of 
experiments  on  living  yeast  cells  with  those  on  yeast  extract  contain- 
ing the  same  percentage  amount  of  cell-contents,  and  finds  that  the 
inhibiting  action  of  sodium  arsenite,  chloroform,  toluene,  and  ammo- 
nium fluoride  is  quite  similar  in  both  cases.  Experiments  made  with 
strong  solutions  of  cane-sugar  and  glycerol  also  indicate  that,  in  mix- 
tures containing  the  same  percentage  amount  of  cell-contents,  the 
effect  of  these  agents  on  the  activity  of  yeast  extract  is  the  same  as 
that  on  emulsions  of  living  yeast  cells.  The  author,  after  discussing 
other  arguments  which  are  supposed  to  tell  against  the  existence  of 
living  protoplasm  in  the  extract,  concludes  that  there  is  but  little 
difference  between  the  fermenting  agents  in  the  living  cell  and  in  the 
extract,  and  that  the  activity  of  the  latter  is  best  explained  by  assum- 
ing that  it  still  contains  living  protoplasm.  G.  T.  M. 

Production  of  Acid  by  Bacteria  in  Nutritive  Media.  By 
William  Hanna  {J.  Pathol,  and  Bacteriol,  1898,  5,  267— 273).— The 
production  of  acid  is  used  to  distinguish  between  Bacterium  coli  and 
B.  typhosus.  In  milk,  the  acid  doubtless  originates  from  lactose  ; 
both  the  bacteria  named  above,  however,  produce  acid.  Acid  produc- 
tion and  curdling  of  the  milk  are  not  necessarily  concomitants.  In 
diluted  serum  to  which  carbohydrate  is  added,  acid  production  may 
also  occur.  The  amount  of  acidity  may  be  determined  by  titration, 
and  observations  on  a  large  number  of  micro-organisms  are  recorded. 
Of  the  carbohydrates  used,  lactose  and  dextrose  appear  to  be  most 
readily  acted  on,  with  the  formation  of  acid.  W.  D.  H. 

Microbiology  of  the  Process  of  Nitrification.  By  Sergei 
Winogradsky  (6'e7i<?-.  Baht.  Par.,  1896,  2,  ii,  415—428,  and  449—458). 
— Burri  and  Stutzer  isolated  a  nitrate  organism  which  showed  rela- 
tively luxuriant  growth  on  broth  and  gelatin,  but  at  the  same  time  lost 
its  nitrifying  powei.  The  author's  experiments,  made  with  a  pure 
cultivation  obtained  from  Burri  and  Stutzer,  showed  that,  besides  the 
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nitrate  organism,  another,  morphologically  very  similar,  organism  was 
present,  which  develops  in  organic  solutions.  The  following  conclusions 
are  drawn. 

The  oxidation  of  nitrites  to  nitrates  must  at  present  be  considered 
as  a  strictly  specific  function,  incompatible  with  the  property  of  decom- 
posing organic,  especially  highly  nitrogt-nous,  matter.  This  function  is 
not  labile,  but  is  inseparable  from  the  vitality  of  the  microbe,  the 
development  of  which  is  only  possible  in  conjunction  with  the  oxidation 
of  nitrites.  The  divergent  results  of  Burri  and  Stutzcr  arose  from  an 
experimental  error,  and  a  nitrate  bacillus  which  thrives  on  gelatin  is 
at  present  unknown.  N.  H.  J.  M. 

Denitriflcation.  By  G.  Ampola  and  C.  Ulpiani  (Gazzetta,  1898, 
28,  i,  410—438). — The  authors  have  succeeded  in  isolating  two  new 
denitrifying  organisms  ;  one,  Bad.  denitrijicans  V,  is  obtained  from 
earth,  and  the  other,  B.  denitrijicans  VI,  infects  suitable  media  on 
exposure  to  the  air. 

From  the  results  obtained  on  cultivating  these  organisms  and  ex- 
amining the  products  of  their  action  on  the  medium,  the  authors 
conclude  that  the  process  of  denitritication  can  be  expressed  by  the 
equation,  OCjHi^Oj  -h  24KNO3  =  24KHCO3  -f-  GCOg  -|-  I8H2O  -I- 1 2N.^ 

The  Nitrate  Fungfxis.  By  Albert  Stutzer  and  R.  Hartleb  (Chem. 
Centr.,  1897,  ii,  622—623  ;  from  Cenlr.  Bakt.  Par.,  3,  ii,  351—354).— 
About  89 — 93  per  cent,  of  nitrogen  as  nitrites  is  converted  into  nitrate 
by  the  nitrate-bacteria ;  carbonates,  chlorides,  and  sulphates  are 
favourable,  but  calcium  chloride  is  unfavourable,  to  nitrification. 
Nitrates  are  not  produced  in  presence  of  ammonium  salt?,  but  only 
after  the  whole  of  the  ammonium  salts  within  reach  of  the  organisms 
have  been  converted  into  nitrites.  N.  H.  J.  M. 

The  Principal  Amide  of  the  Sugar-cane.  By  Ei-mund  C. 
Shorey  (/.  Amer.  Cfusm.  Soc,  1897,  19,  881— 889).— It  has  long  been 
known  that  in  many  plants  a  portion  of  the  nitrogen  present  exists  in 
the  form  of  amides,  the  amount  varying  with  the  life  and  condition  of 
the  plant.  Crystalline  specimens  of  an  amide,  obtained  from  cane-juice 
by  previous  observers,  have  been  assumed  to  be  asparagine,  but  the 
author  finds  that  the  principal  amide  of  the  sugar-cane  is  optically  in- 
active and  is  not  asparagine,  but  glycocine  ;  the  latter  compound  ha.s 
not  hitherto  been  known  to  occur  in  plants.  Fifteen  preparations  of 
glycocine,  made  from  samples  of  the  cane  during  various  stages  of 
growth,  indicate  that  this  amido-acid  is  a  normal  constituent  through- 
put the  life  of  the  plant.  Glycocine  is  most  easily  distinguished  from 
asparagine  by  the  reaction  with  hot  solutions  of  alkalis.  Even  with 
dilute  alkali,  asparagine  readily  evolves  ammonia  with  the  production 
of  aspartic  acid  ;  glycocine,  however,  gives  no  ammonia  unless  the 
solution  is  strongly  alkaline,  and  after  the  evolution  of  ammonia  has 
ceased  only  hydrocyanic  and  oxalic  acids  are  found  in  solution. 

Since  the  glycocine  of  sugar  cane  has  been  mistaken  for  asparagine, 
it  is  possible  that  its  presence  may  have  been  overlooked  in  other 
plants.    Should  it  occur  in  the  Gramince,  which  form  the  major  portion 
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of  the  food  of  herbivorous  animals,  this  would  help  to  account  for  the 
relatively  large  quantity  of  hippuric  acid  found  in  the  urine  of  these 
animals. 

Glycocine  is  probably  the  form  in  which  nitrogen  is  conveyed  to  the 
growing  parts  of  the  sugar-cane,  and,  as  maturity  is  reached,  it  is 
converted  into  proteids,  which  again  furnish  glycocine  when  a  fresh 
growth  takes  place.  There  appears  to  be  in  the  cane  a  gelatin,  or 
gelatin-yielding  proteid  which  gives  glycocine  as  a  product  of  decom- 
position. G.  T.  M. 

The  Sugar-cane  Amide.  By  Edmund  0.  Shorey  (/.  Amer.  Chem. 
Soc,  1898,  20,  133 — 137). — The  amido-substance  present  in  the  juice 
of  the  sugar-cane  is  glycocine,  as  with  benzoic  chloride  it  gives  rise  to 
hippuric  acid,  which  was  identified  by  its  analysis,  appearance,  and 
solubility.  The  melting  points  of  the  amido-substance  and  the  hippuric 
acid  obtained  from  it  are,  however,  not  given.  W.  A.  D. 

Lecithins  of  Sugar-cane.  By  Edmund  C.  Shorey  {J.  Amer.  Chem. 
Soc,  1898,  20,  113 — 118). — On  precipitating  the  proteids  of  raw  cane- 
juice  with  cupric  hydroxide  and  filtering,  a  solution  is  obtained  which 
yields  a  chocolate  coloured  precipitate  with  sodium  phosphotungstate 
dissolved  in  dilute  sulphuric  acid ;  on  triturating  the  dried  precipitate 
with  powdered  sodium  carbonate,  extracting  with  95  per  cent,  alcohol, 
evaporating  to  dryness,  dissolving  in  water,  and  extracting  with  ether, 
a  wax-like  substance  is  obtained,  which  appears  to  be  a  mixture  of 
several  lecithins.  On  digesting  it  with  barium  hydroxide,  and  de- 
composing the  salts  formed  with  sulphuric  acid,  oleic  acid  is  obtained, 
together  with  palmitic  and  stearic  acids  ;  betaine  and  choline  were 
also  isolated,  but  it  is  not  yet  certain  whether  they  existed  free  in  the 
original  juice,  or  were  wholly  produced  by  the  hydrolysis  of  the  leci- 
thins. It  appears  that  phosphotungstic  acid  precipitates  from  cane- 
juice,  together  with  the  lecithins,  a  colouring  matter,  which  contains 
no  nitrogen,  and  is  probably  a  glucoside. 

From  the  above  work,  it  follows  that  the  method  generally  adopted 
of  designating  as  "  amide-nitrogen  "  the  difference  between  the  total 
nitrogen  of  the  juice  and  the  "albuminoid"  nitrogen  present  in  the 
cupric  hydroxide  precipitate  is  one  liable  to  considerable  error ;  a  large 
proportion  of  the  so-called  amide-nitrogen  is  attributable  to  substances 
present  of  the  type  of  the  lecithins.  "W.  A.  D. 

-Lecithin  in  Plants.  By  Julius  Stoklasa  {Zeit.  physiol.  Chem., 
1898,  26,  398—405). — From  analyses  of  lupins  at  flowering  titne,  the 
conclusion  is  drawn  that  the  formation  of  lecithin  and  proteids  de- 
pends on  photosynthetic  assimilation,  the  chloroplasts  working  with 
the  energy  derived  from  the  sun's  rays.  The  chlorophyll-free  cells  of 
fungi  form  their  proteid  and  lecithin  molecules  by  other  processes, 
concerning  which  a  later  communication  is  promised.         W.  D.  H. 

Proteids  of  Lupin  Seeds.  By  Thomas  B.  Osborne  and  George 
F.  Campbell  {J.  Amer.  Chem.  Soc,  1897,  19,  454— 482).— Both  yellow 
lupin  {Lupinus  luteus)  and  blue  lupin  (L.  angustifolius)  seeds  contain 
very  little  proteid  matter  soluble  in  water.  In  the  case  of  yellow 
lupin,  the  amount  is  only  some  0*37  per  cent. ;  a  part  of  this  consists 
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of  proteose,  and  the  remainder  is  either  albumin  or  a  globulin 
readily  soluble  in  very  dilute  saline  solutions.  Peptone  is  not  con- 
tained in  the  freshly  ground  seed,  but  is  formed  in  small  quantity 
after  prolonged  contact  with  water.  Yellow  lupin  seeds  yield  as  miich 
as  26*2  per  cent,  of  proteid  matter  soluble  in  saline  solutions ;  this  is 
Ritthausen's  conglutin.  Preparations  from  blue  lupin  are  usually 
much  purer  than  those  from  the  yellow,  for  the  latter  contain  a  con- 
siderable amount  of  some  substance  containing  sulphur,  from  which 
conglutin  can  be  separated  by  fractional  precipitation  out  of  dilute 
salt  solutions.  This  explains  why  Ritthausen's  conglutin  from  the 
yellow  lupin  contained  twice  as  much  sulphiir  as  that  from  the  blue 
lupin.  When  purified,  no  difference  in  properties  and  reactions  can  bo 
detected  between  preparations  from  the  two  seeds.  The  results  of  a 
number  of  analyses  gives  the  following  percentage  composition.  Con- 
glutin from  yellow  lupin,  C- 50-91  ;  H  =  6-88;  N  =  17-93;  8  =  0-52; 
0  =  23-76.  Conglutin  from  blue  lupin,  C  =  5l-1 3;  H  =  6-86;  N=1811; 
S  — 0*32  ;  0=>  23*58.  Conglutin  is  readily  soluble  in  sodium  chloride 
solutions  containing  upwards  of  5  per  cent,  of  the  salt ;  on  sufficient 
dilution,  it  is  precipitated,  a  syrupy  liquid  separating  which  is  rendered 
opaque  and  solid  by  treatment  with  water.  When  dissolved  in  salt 
solution,  it  appears  not  to  be  affected  by  prolonged  heating  in  a  boiling 
water  bath,  but  solutions  thus  heated,  when  allowed  to  cool,  form  a 
solid,  opalescent  jelly,  which  becomes  clear  and  fluid  on  further 
heating.  Unlike  other  globulins,  conglutin  does  not  yield  insoluble 
(coagulated)  products  when  washed  with  alcohol,  or  when  dried. 

The  lupin  meal,  which  has  been  extracted  with  salt  solution,  yields 
a  small  quantity  of  proteid  when  exhausted  with  02  per  cent,  potas- 
sium hydroxide  solution.  This  proteid  can  be  precipitated  by  adding 
acetic  acid  in  slight  excess,  but  not  by  making  the  solution  neutral  to 
litmus.  Its  percentage  composition  is,  carbon  =  51-40  ;  hydrogen  = 
6-79  ;  nitrogen  =  1 6*43  ;  sulphur  =  1  -03  ;  and  oxygen  =  24-35  per  cent. 

J.  J.  S. 

Proteids  of  the  White  Podded  Adzuki  Bean  (Phaseolus 
radiatus).  By  Thomas  Burr  Osborne  and  George  F.  Campbell  (./. 
Amev.  C/iem.  Soc,  1897,  10,  509 — 513). — Phaseolus  radiatus  is  a  small, 
red  bean,  cultivated  in  Japan ;  its  chief  globulin  is  phaseolin,  iden- 
tical with  that  obtained  from  the  white  bean  (Abstr.,  1896,  i,  454). 
A  small  quantity  of  another  globulin  is  also  present ;  this  can  only 
be  partly  removed  from  its  solutions  by  dialysis  into  water,  but  is 
wholly  separated,  in  a  coagulated  form,  by  dialysis  into  alcohol.  The 
same  globulin  has  also  been  found  in  the  pea,  vetch,  and  cow  pea. 
Its  composition  is,  carbon  =  53-97;  hydrogen  =  7-01;  nitrogen  =  16-31; 
sulphur  =  0-88 ;  and  oxygen  =  21-83  per  cent.  J.  J.  S. 

Proteids  of  the  Pea.  By  Thomas  B,  Osborne  and  George  F. 
Campbell  (J.  Avier.  Chem.  Soc,  1898,  20,  348—362.  Compare  Abstr., 
1896,  i,  715). — It  has  been  found  that  the  legumin  of  the  pea  is 
always  contaminated  with  more  or  less  vicilin,  a  proteid  first  obtained 
from  the  horse-bean,  Vicia  faba.  When  the  vicilin  is  completely 
removed,  the  differences  previously  noted  between  the  legumin  of  the 
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pea  and  that  of  the  vetch  disappear,  and  preparations  from  these  two 
seeds  "are  identical  in  composition  and  reactions.  Legumin  is  not 
coagulated  when  its  solutions  are  heated  ;  vicilin,  on  the  other  hand, 
becomes  coagulated  when  its  solutions  are  heated  to  95 — 100°  ;  it  is 
also  soluble  in  a  more  dilute  brine  than  legumin.  Besides  these  two 
globulins,  two  other  proteids  are  present  in  the  pea,  namely,  proto- 
proteose,  which  is  precipitated  by  the  addition  of  acetic  acid  to  a  solu- 
tion saturated  with  salt,  and  deuteroproteose,  which  is  not  precipitated 
by  acetic  acid. 

The  combined  amount  of  legumin  and  vicilin  obtained  by  dialysing 
extracts  of  the  pea  is  about  10  per  cent.  J.  J.  S. 

Proteids  of  the  Lentil.  By  Thomas  B.  Osborne  and  George  F. 
Campbell  {J.  Amer.  Chem.  Soc,  1898,20,  362 — 375). — Coarsely  ground 
lentils  which  had  been  freed  from  the  outer  seed  coats  by  a  current 
of  air,  were  ground  to  fine  flour,  and  the  proteids  extracted  by  a 
10  per  cent,  solution  of  sodium  chloride  ;  the  clarified  and  filtered 
extract  being  then  subjected  to  fractional  dialysis,  and  precipitation  with 
ammonium  sulphate.  The  products  thus  obtained  were  then  subjected 
to  careful  fractional  precipitation  from  dilute  saline  solutions,  and  by 
this  means  the  same  proteids  as  had  been  found  in  the  pea  (Abstr., 
1896,  i,  715,  and  preceding  abstract)  were  obtained,  namely,  legumin, 
vicilin,  legunielin,  and  proteose.  The  amount  of  the  globulins  extracted 
by  water  is  much  greater  in  the  case  of  the  lentil  than  in  that  of  the 
pea,  especially  if  the  acid  of  the  seed  is  first  neutralised  by  barium 
hydroxide.  J.  J.  S. 

Proteids  of  the  Horse-bean  (Vicia  faba).  By  Thomas  B.  Osborne 
and  George  F.  Campbell  (J.  Amer.  Chem.  Soc,  1898,  20,  393 — 405. 
Compare  Ritthausen,  Abstr.,  1883,  675  ;  1884,  1405). — In  order  to 
avoid  contaminating  the  proteids  with  tannin,  which  Ritthausen  found 
to  be  present  in  considerable  quantity  in  the  skin  of  the  beans,  the 
greater  part  of  the  outer  coating  was  removed  from  the  coarsely 
broken  seeds  by  a  current  of  air,  and  the  remainder  by  hand  picking. 
The  subsequent  treatment  was  the  same  as  in  the  case  of  the  lentil 
(preceding  abstract).  The  pi-oteids  isolated  were  the  same  as  in  the 
case  of  the  pea  and  lentil,  namely,  legumin,  vicilin,  legumelin,  and 
proteose. 

The  amount  of  these  proteids  extracted  from  the  seed  by  water  is 
about  16 — 18  per  cent.,  the  yield  being  slightly  higher  when  the  acid 
contained  in  the  seed  was  neutralised  with  barium  hydroxide  before 
extraction  ;  the  unneutralised  extract,  unlike  the  neutralised,  and  un- 
like other  extracts  of  legumes,  gave  a  heavy  precipitate  with  pure  sodium 
chloride.  The  addition  of  acetic  acid  gave  a  large  precipitate  soluble 
in  dilute  brine ;  so  also  did  calcium  chloride  and  calcium  sulphate. 

J.  J.  S. 

Proteids  of  the  Vetch.  By  Thomas  B.  Osborne  and  George  F. 
Campbell  {J.  Aimr.  Chem.  Soc,  1898,  20,  406—410.  Compare  Abstr., 
1896,  i,  715). — The  globulin,  previously  described,  has  been  further 
fractionated,  and  the  results  indicate  that  the  saline  extracts  of  the 
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vetch  coDtain  no  other  proteids  than  legumio,  legunielin,  and  a  very 
small  proportion  of  proteose.  Vicilin,  which  occurs  in  the  pea,  horse- 
bean,  and  lentil,  is  not  present  in  detectable  quantity  in  the  vetch. 

J.  J.  S. 

Proteids  of  the  Pea,  Lentil,  Horse-bean,  and  Vetch.  By 
Thomas  B.  Osborne  and  Gboroe  F.  Campbell  {J.  Amer.  Chem.  Soc, 
1898,  20,  410—419.  Compare  Abstr.,  1896,  i,  715,  and  preceding 
abstracts). — The  seeds  of  the  pea,  lentil,  horse-bean,  and  vetch  contain 
legumin,  legiuuelin,  and  proteose;  the  pea,  lentil,  and  horse-bean  also 
contain  vicilin.  Full  analytical  numbers  and  descriptions  of  the  pro- 
perties and  r&ictions  of  these  proteids  are  given.  The  authors  think 
that  legumelin  is  to  be  classed  with  the  albumins  rather  than  with  the 
globulins ;  the  amount  of  legumelin  present  in  the  pea  is  2  per  cent., 
in  the  vetch  1*5,  and  in  the  lentil  and  horse-bean  1*25  per  cent. 

J.  J.  S. 

Proteids  of  the  Soy-bean— Glycine  Hispida.  By  Thomas  B. 
OsBOBNE  and  Oeoboe  F.  Campbell  {J.  Anier.  Chem.  Soc,  1898,  20, 
419 — 428). — Two  varieties  of  soy-bean  have  been  examined,  namely, 
yellow  soy-bean  and  the  variety  known  in  Japan  as  Kiyusuki  diadzu. 
The  seeds  were  treated  as  in  previous  cases  (preceding  abstracts). 
The  chief  proteid  is  *  a  globulin  somewhat  similar  to  legumin,  but 
of  different  composition,  containing  nearly  twice  as  much  sulphur, 
04  per  cent,  more  carbon,  and  05  per  cent,  less  nitrogen.  The 
authors  term  this  proteid  glycinin;  its  composition  is  :  carbon  =  52*12  ; 
hydrogen  =693;  nitrogen  =  1763  ;  sulphur  =0-79;  and  oxygen  = 
22 '63  per  cent.  It  is  readily  soluble  in  sodium  chloride  solutions, 
and  is  precipitated  by  dialysis,  by  dilution,  or  by  cooling.  Solutions 
containing  more  than  2  per  cent,  of  sodium  chloride  dissolve  glycinin 
freely,  whilst  the  solvent  power  of  those  containing  less  salt  diminishes 
more  rapidly  than  the  percentage  of  salt  decreases.  Dissolved  in 
sodium  chloride  solution,  the  globulin  is  not  precipitated  by  saturating 
with  magnesium  sulphate  or  sodium  chloride,  but  is  completely  pre- 
cipitated by  saturating  with  sodium  sulphate  at  34°.  When  prepared 
from  carefully  neutralised  extracts,  glycinin  is  not  soluble  in  pure 
water  ;  if  soy-bean  meal  is  treated  with  water,  upwards  of  16  per  cent, 
of  the  globulin  is  dissolved,  but  here  the  solution  is  due  to  the 
potassium  phosphates  contained  in  the  seed.  Its  solution  in  10  per 
cent,  sodium  chloride  is  not  coagulated  by  prolonged  heating  in  a 
boiling  water  bath,  Dilute  acetic  acid  yields  a  precipitate  which  is 
insoluble  in  excess  of  sodium  chloride  solution.  The  insoluble,  so-called 
albuminate,  form  of  this  globulin,  like  that  of  legumin,  when  treated 
with  salt  solution,  becomes  gelatinous,  and  it  is  impossible  to  filter 
solutions  containing  even  a  small  quantity  of  it.  In  absence  of  salts, 
glycinin  is  readily  soluble  in  very  dilute  acetic  acid,  and  is  precipitated 
from  such  solution  by  sodium  carbonate,  even  before  the  acid  is  com- 
pletely neutralised. 

The  soy-bean  contains  a  more  soluble  globulin,  which  is  probably 
identical  with  phaseolin.  It  also  contains  about  1*5  per  cent,  of 
legumelin  and  a  small  quantity  of  proteose.  J.  J-  S. 
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Proteids  of  the  Sunflower  Seed.  By  Thomas  B.  Osborne  and 
George  F.  Campbell  {J.  Amer.  Chem.  Soc,  1897,  19,  487-494, 
Compai'e  Ritthausen,  Abstr,,  1880,  677;  Vines,  J.  Physiol.,  3,  93). — 
The  meal  of  the  seeds  was  freed  from  oil  and  then  extracted  with 
10  per  cent,  sodium  chloride  solution;  a  quantity  of  proteid  was 
obtained  from  this  extract  by  dilution,  by  dialysis,  and  also  by 
saturation  with  sodium  chloride.  In  composition  and  reactions,  this 
proteid  agrees  with  the  globulin  edestin,  except  that  a  part  of  it  is 
precipitated  by  saturating  its  solutions  in  brine  with  sodium  chloride ; 
in  composition,  the  part  precipitated  by  saturating  with  salt  and  that 
remaining  in  solution  are  alike.  As  obtained  by  extraction  from  the 
seed,  it  is  probable  that  the  globulin  is  mixed  with  some  2  or  more 
per  cent,  of  helianthotannic  acid,  from  which  it  cannot  be  com- 
pletely separated.  The  authors  cannot  confirm  Vine's  statement  that, 
if  the  seeds  are  treated  with  alcohol  instead  of  ether,  the  globulin 
contained  in  them  becomes  soluble  in  concentrated  salt  solution. 

J.  J.  S. 

Proteids  of  the  Cow  Pea  (Vigna  Catjang),  By  Thomas  B. 
Osborne  and  George  F.  Campbell  (/.  Amer.  Chem.  Soc,  1897,  19, 
494—500). — The  chief  proteid  of  the  cow  pea  is  a  globulin  which  the 
authors  term  vignin ;  it  much  resembles  the  legumin  of  the  pea  and 
vetch,  but  differs  in  composition  and  properties.  Its  composition 
is:  carbon  =  52*64,  hydrogen  =  6*95,  nitrogen  =  17'25,  sulphur  =  0*5, 
and  oxygen  =  22"66  per  cent.  It  dissolves  in  cold  or  warm  water 
free  from  dissolved  salts,  and  may  be  precipitated  from  such  solutions 
by  the  addition  of  a  very  little  sodium  chloride.  It  is  readily  soluble 
in  saline  solutions  containing  upwards  of  5  per  cent,  of  sodium  chloride, 
but  very  little  dissolves  in  a  1  per  cent,  solution.  It  is  readily  and 
completely  soluble  in  dilute  acids  or  alkalis  in  the  absence  of  salts  ;  but 
solutions  in  very  dilute  nitric  or  hydrochloric  acid  are  precipitated  by 
salt  or  by  excess  of  these  acids.  It  is  much  less  readily  soluble  in 
dilute  sulphxiric  acid,  and  is  not  precipitated  by  an  excess  of  the  acid. 
Dissolved  in  0*5  per  cent,  sodium  carbonate  solution,  the  proteid  is 
precipitated  by  neutralisation.  When  dissolved  in  10  per  cent,  sodium 
chloride  solution,  it  is  precipitated  on  the  addition  of  a  considerable 
quantity  of  hydrochloric  or  acetic  acid  ;  the  saline  solution  deposits 
the  globulin  on  dilution  more  readily  than  do  similar  solutions  of 
legumin  ;  saturation  with  sodium  chloride  does  not  precipitate  vignin, 
but  saturation  with  sodium  sulphate  at  34°  causes  complete  precipita- 
tion. Solutions  in  10  per  cent,  brine  become  turbid  when  heated  to 
98°,  and  after  continued  heating  set  to  a  jelly. 

In  addition  to  vignin,  the  cow  pea  contains  a  small  quantity  of  a 
globulin,  probably  phaseolin,  and  a  third  globulin  can  also  be  extracted  ; 
this  is  very  readily  soluble  in  very  dilute  salt  solutions,  and  is  partly 
precipitated  by  dialysis  into  water,  and  completely  into  alcohol.  Its  per- 
centage composition  is:  carbon  =  53  25,  hydrogen  =  7*07,  nitrogen 
=  16-36,  sulphur  =  1-11,  and  oxygen  =  22-21.  J,  J.  S. 

Proteids  of  Bean  Flour  and  Wheaten  Flour.  By  Emilk 
Fleurent  {Compt.  rend.,  1898,  126,  1374— 1377).— A  specimen  of 
bean   flour  was  found  to  contain  31  04  per  cent,  of  nitrogenous  con- 
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stitueots,  comprising  legumin,  18-92  percent. ;  vegetable  albumin,  0*20 
per  cent. ;  glutenin,  9  52  per  cent.  ;  and  gliadin,  2  40  per  cent.  The 
value  of  wheaten  flour  is  closely  connected  with  the  composition  of  the 
gluten,  which  should  consist  of  glutenin  and  gliadin  in  the  proportion 
of  1  to  3,  and  it  is  a  common  practice  to  improve  certain  varieties  of 
wheaten  flour  by  adding  2  or  3  per  cent,  of  bean  flour.  The  effect  of 
this  admixture  is  to  maintain  the  proper  ratio  of  glutenin  to  gliadin, 
bean  flour  being  especially  rich  in  glutenin,  whilst  wheaten  flour  is 
sometimes  deficient  in  this  substance.  N.  L. 

Decomposition  of  Proteids  in  Living  Plants.  By  Ernst 
^Qiwhzv.  {Zeit.  physiol.  Chem.,  181)7,24,  18—114). — During  germina- 
tion, a  mixture  of  nitrogenous  compounds,  in  which  aromatic  and  fatty 
amido-acids  and  arginine  are  probably  invariably  present,  are  produced 
in  the  decomposition  of  the  proteids,  and  of  the  albumoses  and  peptones 
formed  by  the  hydrolysis  of  the  proteids.  It  may  be  questioned 
whether  asparagine  and  glutamine  are  directi}'  produced  to  any  great 
extent,  but  this  is  by  no  means  improbable.  These  products  are  to  a 
great  extent  further  decomposed,  a  portion  of  the  nitrogenous  residue 
(1  ammonia)  being  utilised  in  the  synthesis  of  asparagine  and  glutamine 
and  possibly  other  compounds.  The  object  of  this  process  is  to  con- 
vert the  products  which  are  not  suitable  for  producing  proteids  into 
material  available  ^for  this  purpose.  Whether  similar  changes  take 
place  in  plants  subsequent  to  germination  remains  to  be  proved. 
At  the  same  time,  there  is  no  evidence  against  such  a  f?upposition. 

An  examination  of  alcoholic  extracts  of  etiolated  lupin  seedlings  for 
amido-acids  gave  the  following  results.  Seedlings  of  Lujnnv^  anyusti- 
foliua  (6  days)  yielded  mainly  leucine.  Eight-day  old  seedlings  fur- 
nished about  1  per  cent,  of  amido-acids  containing,  besides  leucine,  a 
certain  amount  of  tyrosine,  and  probably  a  little  phenylalanine.  Seed- 
lings of  LujnniLS  luteus  (6  days)  gave  results  similar,  both  qualitatively 
and  quantitatively  (as  regards  total  yield),  to  8-day  old  seedlings  of 
L.  angustifolius,  but  they  probably  contained  arginine  as  well. 

Estimation  of  Asjmragine. — Finely  ground  seedlings,  mixed  with  a 
little  calcium  carbonate,  are  extracted  with  hot  water,  and  the  filtrate 
evaporated  to  a  thin  syrup,  being  filtered  a  second  time  during  the 
evaporation.  The  crystals  of  asparagine  which  separate  after  1 — 2 
days  are  washed  with  cold  water  and  dilute  alcohol,  dried  at  lOS'^  and 
weighed  ;  the  mother  liquor,  &c.,  are  evaporated  to  a  syrup,  and  the  crys- 
tals which  separate  placed  on  a  porous  plate,  and  afterwards  crystal- 
lised from  water.  The  whole  of  the  crystals  are  weighed,  the  weight 
of  the  small  amount  of  ash  they  contain  being  deducted. 

N.  H.  J.  M. 

Solution  of  the  Reserve  Substances  of  Grain  and  Bulbs.  By 
KoxsTANTiN  A.PuBiEWiTSCii  (Aim.  Agro?i., 1898, 24,288,  ivom Ber.  deut. 
hot.  Ges.,  14). — When  wheat  and  maize,  from  which  the  embryos  and 
scutella  have  been  removed,  are  kept  in  contact  with  distilled  water 
(complete  immersion  being  avoided),  the  reserve  matter  of  the  endo- 
sperm is  dissolved  out  and  the  cells  become  empty  as  during  ger- 
mination.    When  saline  or  organic  solutions  are  employed  instead  of 
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water,  the  emptying  of  the  endosperm  is  greatly  hindered,  whilst  it  is 
completely  stopped  by  treatment  with  ether  or  chloroform. 

Lupins,  haricots,  and  bulbs  from  which  the  embryos  were  removed 
gave  similar  results.  The  embryo  is,  therefore,  not  essential  for  the 
solution  of  the  reserve  substances,  although  it  does  undoubtedly 
secrete  diastases,  which  penetrate  to  the  albumen  and  accelerate  its 
digestion. 

Bulbs  and  cotyledons  thus  exhausted  can  be  refilled  by  means  of 
appropriate  solutions.  This  was  observed  in  the  case  of  Allium  cepa, 
which,  after  being  kept  6  days  in  contact  with  a  5  per  cent,  solution 
of  saccharose,  was  found  to  contain  a  considerable  amount  of  glucose. 
With  the  endosperm  of  wheat  and  maize,  however,  negative  results 
were  obtained.  N.  E.  J.  M. 

Cascara  Sagrada.  By  Alfred  R.  L.  Dohme  and  Hermann  Enqel- 
HARDT  {J.  Amer.Chem.  Soc,  1898,  20,  534 — 546). — The  air-dried  powder 
of  Casca»'asa^racZabark,after  drying  at  110°  to  constant  weight,  is  shown 
to  contain  8*3  percent,  of  moisture.  The  ash  (about  7  per  cent.) con- 
tains sodium,  potassium,  aluminium  with  traces  of  calcium  and  iron, 
together  with  silicic  acid  and  traces  of  hydrochloric  and  sulphuric  acids. 

On  extracting  with  chloroform  in  a  specially  devised  apparatus,  it 
gives  7 "5  per  cent,  of  a  dark  greenish-brown  oil,  a  portion  of  which  is 
volatile  with  steam.  It  has  a  yellowish-green  colour  and  to  a  marked 
degree  the  characteristic  odour  of  the  bark. 

The  residual  oil  contains  neither  alkaloid  nor  glucoside,  but  on  saponi- 
fication with  potassium  hydroxide  yields  a  substance  crystallising  in 
white  leaflets  melting  at  24 — 26°  and  having  the  composition 
Ci2H2gO.  It  is  probably  normal  dodecyclic  alcohol,  which  melts  at  24° 
and  is  present  in  combination  with  palmiti'j  and  stearic  acids. 

The  residue  from  the  chloroform  extract,  when  treated  with  alcohol, 
gives  a  glucoside  crystallising  from  acetone  and  ethylic  acetate  in  dark 
brown-red  needles  melting  at  237°.  The  authors  propose  to  call  this 
substance  purshianin.  On  heating  it  with  alcoholic  hydrochloric  acid, 
it  yields  a  sugar  and  emodin.  A.  W.  C. 

Investigation  of  Soil  for  the  purpose  of  Judging  its 
Mechanical  and  Chemical  Properties.  By  Kurt  Bieler  {Jahrh. 
agrik.-cliem.  Versuchs.  Stat.-Halle  a.-S.,  1896,  2,  146 — 155). — The  soils 
examined  were  in  part  those  of  the  experimental  station  itself,  but 
mostly  from  elsewhere. 

In  estimating  lime  and  phosphoric  acid,  for  instance,  in  samples  which 
have  not  been  subjected  to  mechanical  analysis,  the  air-dried  soil  (250 
grams)  is  heated  for  half  an  hour  on  a  water  bath  with  500  c.c.  of 
water,  being  frequently  stirred.  The  whole  is  then  removed  to  a 
0-2  mm.  sieve  and  washed  through  with  a  brush;  it  is  afterwards  washed 
through  gauze,  and  the  dust  thus  obtained  analysed.  The  results  are 
calculated  on  the  weight  of  air-dried  fine  sand,  the  weight  of  which,  as 
well  as  of  the  dust,  must  be  ascertained. 

In  judging  the  quality  of  a  soil,  the  following  numbers  (per  cent.), 
are  used  as  a  basis. 
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N  and  FjOj.  K,0.  CaO  in  loam.  OaO  in  sand. 

Poor below  0-05  below  0*05  below  0-10  0-05 

Moderate...  005— 010  005— 016  0-10— 0'25  010 

Normal     ...       010  015— 0-26  0-25- 050  01— 0'2 

Good    010—015  0-50  — 100  above  0-2 

Rich above  016  aboveO-25  above  100 

As  regards  mechanical  analysis,  the  amounts  of  soil  are  determined 
which  are  retained  by  6,  3,  2,  1,  0*5,  and  0'2  mm.  sieve,  the  tine  sand, 
and  the  dust.  The  dust  is  further  separated  by  water  into  dust-sand 
and  mud. 

A  large  number  of  analyses  are  given  in  tables.  N.  H.  J.  M. 

Beduotion  of  Nitrates  in  Arable  Soil.  By  Pierre  P.  Dkh^rain 
(Ann.  Agron.,  1808,  24,  130—134). — As  bearing  on  the  results  of 
Schneidewind,  who  found  that  the  pentosans  present  in  straw  may 
serve  as  food  for  denitrifying  bacteria,  an  experiment  is  dehcribed 
in  which  the  effect  of  adding  starch  and  straw  respectively  to  soil 
containing  nitrates  was  observed.  Whilst  the  addition  of  starch  caused 
practically  the  whole  of  the  nitrates  to  disappear,  only  about  a  third 
of  the  nitric  nitrogen  was  lost  under  the  influence  of  straw.  The 
amount  of  straw  was  1  per  cent,  of  the  weight  of  the  soil,  a  quantity 
greatly  in  excess  of  the  weights  usually  applied  in  practice.  The 
injurious  effect  of  great  quantities  of  farmyard  manure  is  perhaps  due 
rather  to  nitrification  being  checked  than  to  actual  loss  of  nitrates. 

It  is  agreed  that  fresh  farmyard  manure,  like  straw  itself, contains  deni- 
trifying organisms,  but  inasmuch  as  their  action  is  only  evident  when 
excestiive  amounts  of  manure  are  applied,  it  is  unnecessary  to  incur 
the  expense  of  treating  stable-manure  with  sulphuric  acid  or  super- 
phosphate, either  to  prevent  denitrificaiion  in  the  soil,  or  to  prevent 
loss  of  nitrates  in  the  manure  itself,  since  nitrates  do  not  seem  to 
occur  in  farmyard  manure.  Application  of  acid  to  prevfut  los3  of 
ammoniti  is,  of  course,  quite  another  matter.  N.  H.  J.  M. 

Changes  -which  the  Phosphoric  Acid  of  Superphosphates 
and  of  Basic  Slag  Undergoes  in  the  Soil.  By  St.  Smorawski  and 
H.  Jacobson  {Ann.  Agron.,  1898,  24,  292—293  ;  from  Blatt.  f.  Zucker- 
rubenbau,  1897,  232.  Compare  Abstr.,  1897,  ii,  120).— Phosphoric 
acid  (1  and  05  per  cent.),  in  the  form  of  superphosphate  and  basic  slag 
respectively,  was  mixed  with  soil  poor  in  phosphates,  and  extracted 
during  24  hours  with  water  saturated  with  carbonic  anhydride.  The 
two  manures  behaved  in  exactly  the  same  way  as  in  the  previous  ex- 
periments. N.  H.  J.  M. 

Alkali  Chlorides  in  the  Grapes  and  Wines  of  the  Province  of 
Oran.  By  Edmond  Bonjean  (Compt.rend.,  1898, 126,  1275—1277).— 
Twenty-eight  samples  of  wine  were  collected  by  the  author  in  different 
parts  of  the  province  of  Oran,  especially  in  the  neighbourhood  of  the 
salt  lakes,  and  only  3  were  found  to  contain  less  than  060  gram 
of  chlorine  per  litre;  15  contained  from  060  to  1*2  gram,  and  10 
contained  more  than  1*2  gram  per  litre.  The  maximum  amount 
found  was  4 "5  gram  per  litre.     There  seems  to  be  no  general  law  as 
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to  the  distribution  of  the  chlorine  between  sodivim  and  potassium,  but 
both  metals  were  present  in  each  case. 

It  is  evident  that  great  care  is  needed  in  forming  an  opinion  as  to 
the  purity  of  a  wine  from  the  proportion  of  chlorine  that  it  contains. 

C.  H.  B. 

Mangel-wurzel.  By  G.  Paturel  {Ann.  Agron.,  1898, 24,  97 — 123). 
— Comparative  experiments  with  different  varieties  of  roots  showed 
that  the  French  roots,  probably  owing  to  their  greater  leaf  develop- 
ment, contain  a  greater  percentage  of  dry  matter  than  other  varieties ; 
they  also  contain  the  most  sugar  and  proteids. 

The  relation  between  the  dry  matter  and  the  density  of  the  juice  is 
nearly  constant  (dry  matter  -r-  density  =  2  "S),  so  that  the  amount  of 
dry  matter,  and  hence  the  value  of  a  crop,  may  be  estimated  by  deter- 
mining the  sp.  gr.  of  the  expressed  juice. 

Roots  which  contain  the  lowest  percentage  of  dry  matter  contain 
the  largest  amount  of  potassium  nitrate  ;  the  French  roots  are  poorest 
in  nitrate,  the  German  roots  the  richest. 

As  regards  the  yield  per  acre,  the  German  varieties  gave  the 
heaviest  crops  but  the  smallest  amount  of  dry  matter.  As  a  rule, 
the  yield  of  sugar  and  proteids  follow  the  yield  of  dry  matter.  The 
relation  (sugar  +  nitrogenous  matter)  H-  dry  matter  is  highest  in 
the  French  varieties.  The  relation  nitric  nitrogen  -r  total  nitrogen  is 
very  variable,  from  8  to  17  in  French  to  35  and  40  in  German  roots. 
Six  varieties  of  English  roots  held  an  intermediate  position  in  value 
between  the  French  and  German  varieties.  N.  H.  J.  M. 

Sesame.  By  August  Hebebrand  {Landw.  Ver sucks- Stat.,  1898,51, 
45 — 81). — The  following  analyses  of  sesame  seed,  (1)  white  and  (2) 
black  East  Indian,  (3)  Levantine,  are  given. 

Free 


Total 

Proteid 

Amide 

Crude 

fatty 

N-free 

Pento- 

Crude 

Water. 

nitrogen. 

nitrogen. 

nitrogen 

fat. 

acids. 

extract. 

sans. 

fibre. 

Ash. 

1. 

5-42 

3-63 

3-46 

0-17 

52-75 

1-64 

6-30 

4-69 

2-88 

5-27 

2. 

6-50 

3-48 

2-93 

0-55 

51-40 

1-69 

8-44 

4-74 

1-70 

5-45 

3. 

5-25 

3  11 

3-04 

0-07 

56-75 

1-58 

6-04 

4-69 

3*71 

4-07 

The  free  fatty  acids  are  calculated  as  oleic  acid.  The  digestible 
nitrogen  is  (1)  335,  (2)  3-13,  and  (3)  2-86  per  cent.;  the  iodine  number 
(1)  105-5,  (3)  1021. 

The  free  oxalic  acid  and  soluble  oxalates  were  determined  by  extract- 
ing the  acids,  freed  from  fat,  with  water,  adding  acetic  acid,  and  pre- 
cipitating with  calcium  chloride.  The  phosphoric  acid  was  determined 
in  the  ignited  precipitate,  and  the  corresponding  amount  of  calcium 
phosphate  deducted. 

Insoluble  oxalates  were  determined  by  digesting  the  powdered 
seeds  (free  from  fat),  first  with  a  little  dilute  hydrogen  chloride,  and 
then  for  an  hour  on  a  water  bath  with  strong  iiqueous  sodium 
hydroxide.  The  filti'ate  was  treated  with  excess  of  acetic  acid  and 
precipitated  with  calcium  acetate.  The  precipitate  was  boiled  with 
dilute  acetic  acid,  ignited,  and  weighed.  A  correction  was  made  after 
determining  the  phosphoric  acid.     The  following  percentage  results 

46—2 
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were  obtained.     Soluble  oxalic  acid   (1)0-131,  (2)0-256,  (3)  0-080. 
Calcium  oxalate  (1)  1-821,  (2)  1-229,  (3)  0-210. 

The  white  seeds  contained  0-7635   per  cent,  of  lecithin,  and  the 
following  amounts  of  ash  constituents  (per  cent,  in  the  pure  ash). 


Fe,0,  and 

K,0. 

N«,0. 

CaO. 

MgO. 

A1,0^ 

P,0^ 

SO,. 

SiOj. 

01."' 

11-85 

1-79 

3514 

12-88 

304 

30-82 

0-89 

304 

0-16 

Analyses  of  sesame  oil  and  cake  are  also  given.  The  amount  of 
fatty  acids  in  the  cake  varies  with  the  age  of  the  samples.  Cako  which 
had  been  kept  about  2  months  contained  on  the  average  80-9  per  cent, 
of  acids  (in  the  fat),  whilst  samples  kept  for  1  month  contained 
66 '9  per  cent.  The  amount  of  acid  is  thus  no  criterion  of  the  quality 
of  a  cake,  and  a  high  percentage  does  not  indicate  that  the  cake  is  old. 
Cake  should  not  be  broken  or  ground  until  just  before  it  is  used  for 
feeding. 

A  list  of  references  to  other  work  on  the  subject  is  given. 

N.  H.  J.  M. 

Nitrogen  in  the  Vegetation  of  Forests.  By  Ed.  Henry  {Ann. 
Agron.,  1898,  24,  138 — 140;  from  Co.npt.  rend.  So«.  Sci.  Nancy). — In 
agricultural  soils,  there  is  loss  of  nitrogen,  in  the  form  of  nitrates, 
through  removal  in  crops  and  in  drainage.  In  the  case  of  forests,  there 
is  presumably  no  loss  of  nitrates  in  drainage,  since  Boussingault, 
Ebermayer,  Brt^al,  and  the  author  failed  to  detect  nitrates  in  forest 
soils.  It  is  probable,  however,  that  nitrification  does  take  place  in 
such  soils,  but  that,  as  nitrates  are  produced,  they  are  at  once  de> 
nitrified. 

The  gain  of  nitrogen  which  is  known  to  take  place  in  forest  soil  is 
attributed,  on  the  one  hand,  to  fixation  of  free  nitrogen  by  leguminous 
plants  (broom,  gorse,  tSrc),  and,  on  the  other,  to  fixation  by  dead  leaves. 

It  was  found  that  when  dead  oak  leaves  were  kept  for  a  year  in 
boxes  exposed  to  air,  the  percentage  of  nitrogen  in  the  dry  matter 
rose  from  1-108  to  1-923.  Taking  into  account  that  theie  was  at  the 
same  time  a  loss  of  21-62  per  cent,  of  dry  matter,  the  percentage  of 
nitrogen  at  the  end  of  the  year  would  have  been  1-508,  supposing  the 
loss  to  have  been  entirely  due  to  decomposition  of  non-nitrogenous 
matter.  On  the  assumption  that  3300  kilos,  of  dead  leaves  fall  on  a 
hectare,  there  would  be  a  gain  of  22  kilos,  of  nitrogen. 

Deherain  calls  attention  to  the  results  obtained  by  KostychefiE 
(Abstr.,  1891,  611),  indicating  that  the  gain  of  nitrogen  is  only  relative, 
being  due  to  disappearance  of  carbonaceous  matter.         N.  H.  J.  M. 

Results  of  Vegetation  Experiments  for  ascertaining  the 
Manurial  Requirements  of  Soils.  By  Max  Maercker  {Jahrb. 
agrik.-chem.  Versuchs-lStat.  Halle  a.-S.,  1896,  2,  169 — 173). — In  order 
to  ascertain  by  direct  experiment  what  manures  were  wanted,  white 
mustard  was  grown  in  the  soil,  in  pots,  without  manure,  with  nitrogen 
and  phosphoric  acid,  separately,  together,  and  in  conjunction  with 
potash,  and  with  potash  and  calcium  carbonate.  The  following 
results,  obtained  with  three  samples  of  soil  from  a  farm  which  had 
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been  much  exhausted  by  the  growth  of  fodder  crops,  are  of  interest, 
as  giving  clear  indication  of  deficiency  of  phosphoric  acid.  The 
amounts  of  manure  applied  were  :  N,  3"0  ;  ^2^5'  ^'^  f  ^^0>  3*0  grams. 
The  numbers  indicate  the  amount  of  produce. 

N.  N  +  PA-  N  +  CaO.  N  +  PaOs  +  CaO. 

1.  Heavy  loam 18-8  54'3  21-5  556 

2.  Mild        „     35-0  67-6  41-0  63-1 

3.  Sandy      „     65-6  58-8  60-4  60-4 

De6ciency  of  nitrogen  was  not  expected,  as  plenty  of  cattle  were 
kept.  Making  allowance  for  the  fact  that  in  pot  experiments  much 
greater  crops  and,  in  consequence,  much  greater  differences  in  amounts 
of  produce  are  obtained  than  in  the  field,  it  may  be  safely  assumed 
that  in  the  case  of  soils  1  and  2  an  abundant  application  of  phosphates 
would  have  a  very  decided  effect.  In  the  case  of  soil  No.  3,  there  was 
no  indication  of  a  deficiency  of  phosphates. 

Analyses  of  the  three  soils  showed  high  percentages  of  phosphoric 
acid  (0"230,  0'264,  and  0'253),  which,  in  the  case  of  the  first  two,  were 
not  at  all  in  accordance  with  the  results  of  the  vegetation  experiments. 
The  fact  that  soil  No.  3  contained  only  about  the  same  amount  of 
phosphoric  acid  as  1  and  2,  whilst,  unlike  these,  it  did  not  show  a 
deficiency  in  the  pot  experiments,  accords  with  the  author's  observa- 
tion that  the  phosphoric  acid  of  sandy  soils  is  much  more  readily 
available  than  in  loam  or  clay  soils. 

Estimation  of  total  phosphoric  acid  in  soil  is,  therefore,  of  very 
limited  value;  whilst  a  low  percentage  indicates  a  deficiency,  a  high 
percentage  is  no  conclusive  evidence  that  available  phosphoric  acid  is 
not  deficient.  At  present,  vegetation  experiments  cannot  be  dispensed 
with.  N.  H.  J.  M. 

Loss  of  Ammonia  in  the  Production  of  Farmyard  Manure. 
By  Pierre  P.  DEHiRAiN  {Compt.  rend.,  1898,  126,  1305— 1310).— It 
has  been  shown  by  Bertheiot  and  Andre  that  ammonium  carbonate 
dissociates  in  aqueous  solution,  the  escape  of  the  ammonia  being 
determined  and  regulated  by  that  of  the  carbonic  anhydride.  These 
results  are  found  to  be  applicable  to  the  loss  of  ammonia  in  the 
formation  of  manure,  a  loss  amounting  usually  to  one-third,  sometimes 
to  one- half,  of  the  total  nitrogen  contained  in  the  excreta.  Conditions 
favouring  the  escape  into  the  atmosphere  of  the  carbonic  anhydride 
formed  by  the  fermentation  are  accompanied  by  loss  of  ammonia, 
whilst  when  fermentation  takes  place  in  an  atmosphere  of  carbonic 
anhydride,  no  loss  of  ammonia  occurs.  The  author  deduces  from  his 
observations  the  following  practical  rules.  The  soiled  litter  should  be 
transferred  to  the  dung-heap  as  frequently  as  possible,  and  the  stable 
gutters  flushed  with  water  to  carry  the  liquid  excreta  into  a  tank, 
which  also  receives  the  drainings  of  the  dung-heap.  The  latter  should 
be  well  heaped  up  and  often  watered  with  the  liquid  from  the  tank ; 
an  active  fermentation  is  thus  maintained,  and  the  constant  produc- 
tion of  carbonic  anhydride  prevents  the  escape  of  ammonia. 

N.  L, 
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Wiborgh  Phosphate,  a  Manure  prepared  from  Qellivara 
Apatite.  By  Laiis  F.  Nilson  {Bied.  Centr.,  1898, 27,  385—390  ;  from 
Koiufl.  laiidibruktaJcad.  handl.  tidskr.,  1898,  1 — 17). — The  magnetite 
found  at  Orangesberg  and  Gelliviira  is,  in  part,  mixed  with  considerable 
amounts  of  apatite.  To  separate  the  two  substances,  the  mineral  is 
crushed  until  grains  of  about  1  mm.  are  obtained,  and  the  iron  com- 
pounds are  then  separated  magnetically.  The  iron  ore  then  contains 
about  71  per  cent,  of  iron  with  very  little  phosphate,  and  is  very 
suitable  for  the  Martin  process.  The  refuse  contains  ab^ut  80  per 
cent,  of  apatite,  the  rest  being  mainly  felspar,  with  some  (juartz,  mica 
and  non-magnetic  ferric  oxides. 

As,  at  the  present  time,  there  is  little  'prospect  of  this  substance 
being  utilised  as  basic  slag,  a  process,  suitable  for  all  crude  phosphates, 
has  been  proposed  by  Professor  Wiborgh  for  converting  it  into 
manure,  which  consists  in  heating  the  product  with  sodium  carbonate 
at  about  900 — 1000°.  A  sample  of  Wiborgh  phosphate  thus 
prepared  conUined:  K^O,  154  ;  Na,0,  1469  ;  CaO,  3812;  MgO,  288  ; 
Fe,Oj,  and  AljOg,  450;  P^O^,  2701;  SiOj,  999;  SO3,  0  27; 
F  and  loss  on  ignition,  100  per  cent.  It  dissolves  completely 
in  hydrochloric  acid,  but  only  very  slightly  in  water.  The 
citrate-solubility  of  the  phosphoric  acid  is  readily  brought  up 
to  95  per  cent.  In  preparing  the  phosphate,  the  best  results 
are  obtained  with  30  parts  of  soilium  carbonate  to  100  parts  of 
apatite,  when  the  latter  contains  17  per  cent,  of  felspar.  Without 
felspar,  the  apatite  is  much  less  readily  attacked  and  the  product 
contains  much  less  citrate-soluble  phosphoric  acid. 

A  number  of  pot  experiments  were  made  with  oats,  peas,  and  sugar 
beet,  in  wliich  different  amounts  of  the  new  phosphate  were  compared 
with  corresponding  amounts  of  citrate-soluble  phosphoric  acid  in  the 
form  of  basic  slag  and  superphosphate  respectively.  In  the  case  of 
oats,  Wiborgh  phosphate  and  basic  slag  were  about  equal,  and  better 
than  superphosphate.  With  peas,  all  three  phosphates  gave  about  the 
same  amount  of  grain,  but  basic  slag  produced  the  most  straw.  As 
regards  sugar  beet,  the  percentage  of  sugar  in  the  roots  was  about  the 
same  with  Wiborgh  phosphate  as  with  basic  slag,  when  large  amounts 
were  applied.  N.  H.  J.  M. 

Decomposition  of  Milk-Pat  during  the  Ripening  of  Cheese. 
By  H.  Weiomann  and  A.  Baoke  (Landtv.  Versuchs-Stat.,  1898,  51, 
1 — 14). — Previous  results  obtained  by  Henzold  and  Weigmann 
showed  that,  in  the  ripening  of  cheese,  the  greater  portion  of  the  milk 
fat  remains  unchanged,  whilst  according  to  Weidmann  (Abstr.,  1882, 
692)  the  fat  is  either  not  altered  at  all  or  only  very  slightly  (compare 
also  Manetti  and  Musso,  Landw.  Versuchs-Stat.,  1878,  21,  218).  Duclaux 
concluded  that  the  fat  undergoes  only  a  slight  change  at  first,  but  that 
subsequently  the  change  is  very  great,  and  that  whilst  at  first  the 
change  is  limited  to  the  glycerides  of  the  soluble  fatty  acids,  the  oleic 
acid  glyceride  is  afterwards  attacked  {Principes  de  laiterie). 

The  examination  of  a  number  of  different  kinds  of  cheese  showed 
that,  in  the  process  of  ripening,  a  portion  of  the  fat  is  decomposed.  In 
cheeses  of  ordinary  ripeness,  1 — 7  per  cent,  of  the  fat  consists  of  non- 
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volatile  fatty  acids.  Of  the  hard  cheeses,  the  newest  (2|  months) 
contained  the  smallest  amount  of  fatty  acids,  whilst  a  soft  cheese 
(3  months)  was  found  to  contain  nearly  7  per  cent.,  indicating  that 
the  decomposition  depends  more  on  the  intensity  of  the  ripening  than 
on  the  age.  There  is  also  an  indication  that  even  after  2|  months 
the  decomposition  may  extend  to  the  glycerides  of  the  non-volatile 
fatty  acids. 

The  following  is  the  method  employed.  The  cheese,  mixed  with 
sand,  was  extracted  with  ether,  the  dry  extract  purified  by  dissolving 
in  light  petroleum,  and  again  dried  at  100°  to  105°.  The  free  fatty 
acids  were  obtained  by  exactly  neutralising  the  light  petroleum  ex- 
tract, dissolved  in  ether  and  alcohol,  with  N/10  caustic  soda,  after 
titrating  a  portion  in  order  to  ascertain  the  amount  of  alkali  required. 
Any  unchanged  fat  was  then  removed  by  extracting  with  light  petrol- 
eum as  long  as  anything  dissolved ;  finally,  the  alcohol  was  evapo- 
rated, the  residue  treated  with  dilute  sulphuric  acid,  and  the  liquid 
fatty  acids  removed  from  the  surface.  The  acids  were  weighed,  the 
melting  point  determined,  and  in  some  cases  they  were  titrated  with 
caustic  soda.  N.  H.  J.  M. 
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Volumetric  Analysis :  Correction  to  be  applied  when  an 
Aliquot  Part  of  a  Filtrate  is  Titrated.  By  Ruoss  {Zeit.  anal. 
Chem.,  1898,  37,  422 — 426). — In  cases  where  a  substance  is  estimated 
by  adding  a  known  excess  of  a  precipitant,  making  up  to  a  known 
volume,  filtering  through  a  dry  filter,  and  titrating  the  excess  of  pre- 
cipitant in  a  portion  of  the  filtrate,   the  error  {X-x)  arising  from 

neglecting  the  volume  of  the  precipitate  amounts  to  

lOUO  sm  —  ar 

where  X  is  the  true  amount  of  the  precipitate  obtained,  x  =  a{C  -  r), 

the      amount      calculated      without       applying       the      correction, 

equivalent  of  precipitate  -  •   •,   x  i 

a  =  — i— : — ; s-^E — r-^ ,  s  =  sp.  gr.   of  precipitate,  m,  volume  to 

equivalent  or  precipitant 

which  the  mixture  is  made  up,  C,  the  amount  of  precipitant  used,  and 

r,  the  excess  found,  calculated  on  the  total  volume  m.    Since,  however, 

ar  is  small  compared  with   1000  sm,   it  may  be  omitted  from  the 


arx 


denominator  without  appreciable  error,   and  x-\ is  the  cor- 

1000  sm 
rected  result.     By  making  m  =  50  c.c,  and  using  25  c.c.  of  filtrate  for 
titration,  any  error  in  this  operation  is  only  multiplied  by  2,  and  by 
keeping   the   excess  of   the    precipitant  small,   the  correction  often 
amounts  to  only  a  few  tenths  of  a  milligram.  M.  J.  S. 

Spectrum  Analysis  of  Minerals.  By  Arnaud  db  Gramont 
{Compt.  rend.,  1898,  126,  1513— 1515).— The  author  has  applied  to  a 
large  number  of  compounds  his  method  of  allowing  a  condensed  spark 
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to  impinge  on  a  bead  of  a  mineral  or  precipitate  previously  powdered 
and  fused  with  sodium  carbonate.  Lithium  is  very  readily  recognised 
by  means  of  the  red  line  6708  and  the  orange  line  6104.  Sodium  is 
recognised  by  the  red  doublet  and  the  less  refrangible  green  doublet, 
but  potassium  is  difficult  to  recognise,  the  green  group  Ka  and  the 
violet  line  4046  being  the  most  distinct.  Rubidium  is  easily 
recognised  by  means  of  the  violet  lines  4216  and  4202,  and  ceesium 
by  its  blue  lines  4593  and  4556. 

Barium,  calcium,  and  strontium  are  particularly  easily  detected  by 
this  method  ;  the  6rst  by  the  red  and  orange  lines  6497  and  6142,  the 
green  5778,  5636,  and  4934,  and  the  blue  4554  ;  the  second  by  the 
blue  lines  4455,  4435,  4426,  and  especially  by  the  violet  4227  as  well 
as  the  ultra-violet  3969  and  3934  ;  the  last  by  the  blue  line  4608,  the 
indigo  4306,  and  the  violet  4216.  Magnesium  under  these  conditions 
is  characterised  by  the  green  triplet  Mga,  beryllium  by  the  blue  liiie 
4573,  the  reaction  being  less  sensitive  than  with  magnesium,  mangan- 
ese by  the  group  of  five  blue  linei  Mna,  chromium  by  the  green 
triplet  5209,  5206,  and  5205.  Iron  and  nickel  should  not  be  sought 
for  by  this  method.  Aluminium,  however,  is  readily  detected  by 
means  of  the  red  doublet  6245,  6235,  provided  that  lithium  carlK)nate 
is  uaed  instead  of  sodium  carbonate.  Vanadium  shows  the  strong 
indigo  lines,  especially  4408,  and  zirconium  shows  five  lines  in  the 
blue  between  4816  and  4690,  the  line  4740  being  the  strongest  and 
most  persistent. 

The  author  gives  the  results  of  the  examination  of  a  large  number 
of  minerals  by  this  method.  C.  H.  B. 

Sterelectrolysis  of  Minerals.  By  Fran(;ois  Mayen<;on  {C.R. 
Assoc.  FniHf.  Adv.  6'ci.,  1898  [1897],  26,  [ii],  347— 348).— The  name 
sterelectrolysis  is  given  to  the  following  method  of  analysing  minerals. 
The  fine  powder  is  made  into  a  paste  with  water,  placed  between  two 
pieces  of  filter  paper,  and  electrolysed  between  platinum  electrodes 
with  six  dichromate  cells.  Metals  or  their  oxides  appear  at  the 
cathode,  and  acid  radicles  at  the  anode.  For  example,  with  galena, 
metallic  lead  and  sulphuric  acid  are  obtained,  and  with  barytes, 
baryta  and  sulphuric  acid.  The  separated  constituents  are  then 
identified  by  ordinary  analysis.  L.  J.  S. 

Detection  of  Perchlorate  in  Chili  Saltpetre.  By  Heinrich 
Fresenius,  and  H.  Bayerlein  {Zeit.  anal.  Chem.,  1898,37,  501 — 504). 
— The  authors  describe  their  method  of  carrying  out  Behren's  test 
(this  vol.,  ii,  482),  and  claim  that  as  small  a  proportion  as  02  per 
cent,  of  perchlorate  can  be  directly  detected,  thus  avoiding  the 
somewhat  troublesome  concentration  by  means  of  alcohol  recommended 
by  Breukeleveen.  Four  to  six  drops  of  a  concentrated,  filtered  solu- 
tion of  the  substance  are  placed  on  a  microscopic  slide,  a  few  crystals 
of  rubidium  chloride  are  added,  and  the  solution  is  coloured 
distinctly  pink  with  permanganate.  It  is  then  evaporated  over  a 
small  flame  until  a  crystalline  crust  about  4  mm.  broad  forms  round 
the  edge  of  the  liquid,  when  it  is  transferred  to  the  stage  of  a 
microscope  with  a  magnifying  power  of  150.  Should  the  proportion  of 
perchlorate    be    very   small,    further   evaporation  will  be   necessary 
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before  the  violet-red  crystals  make  their  appearance.     The   paper  is 
illustrated  with  drawings  of  the  appearance  under  the  microscope. 

M.  J.  S. 

Detection  of  Bromine  in  Urine.  By  Adolf  Jolles  {Zeit.  anal. 
Chenu,  1898,  37,  439— 440).— The  urine  (10  c.c.)  is  mixed  with 
sulphuric  acid  and  excess  of  permanganate  in  a  narrow-necked  flask. 
A  piece  of  filter  paper  soaked  in  a  0"1  per  cent,  solution  of  para- 
dimethylphenylenediamine  is  placed  in  the  neck,  and  the  flask  is 
warmed  on  the  water  bath.  If  bromine  is  present,  the  paper  acquires 
a  violet  colour,  passing  at  the  edges  through  blue  into  grey  and  brown. 
As  little  as  01  milligram  is  easily  detected.  Neither  chlorine  nor 
iodine  (unless  in  enormous  excess)  interferes  with  the  reaction. 

M.  J.  S. 

Special  Cases  of  the  Estimation  of  Sulphur  and  of  Iodine. 
By  Antonio  Longi  and  L.  Bonavia  (Gazzetta,  1898,  28,  i,  336 — 341). 
— The  authors  propose  the  following  methods  for  estimating,  in  the 
same  solution,  sulphur,  in  the  form  of  sulphites,  thiosulphates, 
trithionates,  tetrathionates,  sulphides  or  polysulphides,  and  iodine,  in 
the  form  of  iodide  or  iodate. 

A.  The  solution  containing  sulphur  and  iodine  is  made  alkaline 
with  potassium  carbonate,  oxidised  with  potassium  permanganate  (the 
excess  of  the  latter  being  destroyed  by  alcohol)  acidified  with  acetic 
acid,  and  filtered  ;  one  proportional  part  of  the  filtrate  is  precipitated 
with  barium  chloride  and  the  barium  sulphate  weighed,  whilst  another 
is  treated  with  potassium  iodide  and  the  iodine  titrated  with  thio- 
sulphate,  after  acidification  with  hydrochloric  acid.  If  the  solution 
contains  no  chlorides,  it  is  treated,  after  oxidation  and  filtration,  with 
nitric  acid  free  from  nitrous  acid  at  50 — 60°,  and  precipitated  with 
barium  nitrate ;  after  filtering  off  the  barium  sulphate,  the  iodine  is 
determined  in  the  filtrate  as  before. 

B.  The  solution  of  sulphur  and  iodine  compounds  is  oxidised  with 
sodium  peroxide,  the  excess  of  the  latter  decomposed,  and  the  iodic 
acid  reduced  with  zinc  diist ;  the  filtrate  may  be  treated  in  two  ways. 
a.  It  is  acidified  with  acetic  acid,  precipitated  with  barium  acetate, 
and  the  barium  sulphate  filtered  off  after  several  hours  repose  at  40° ; 
the  iodine  is  precipitated  in  the  filtrate  with  silver  nitrate,  b.  It  is 
neutralised  with  nitric  acid,  precipitated  with  silver  nitrate,  and 
strongly  acidified  with  nitric  acid  ;  the  filtrate  from  the  silver  iodide 
is  precipitated  with  barium  nitrate. 

The  several  methods  described  all  gave  satisfactory  test  results. 

W.  J.  P. 

Separation  of  Dithionic  Acid  from  the  other  Acids  of 
Sulphur.  By  Antonio  Longi  and  L.  Bonavia  {Gazzetta,  1898, 
28,  i,  341 — 344). — Salts  of  sulphur  acids  of  a  lower  degree  of 
oxidation  than  sulphuric  acid  are,  with  the  exception  of  dithionic 
acid,  oxidised  to  sulphuric  acid  in  alkaline  solution  by  potassium 
permanganate  or  hypobromite ;  after  the  oxidation,  the  solution  is 
precipitated  with  barium  acetate,  and  the  barium  sulphate  filtered  off 
and  weighed.   The  dithionic  acid  in  the  filtrate  is  oxidised  to  sulphuric 
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acid  by  digestion  for  several  hours  with  nitrohydrochloric  aoid  or 
potassium  chlorate  and  hydrochloric  acid  in  presence  of  barium 
chloride ;  the  separated  barium  sulphate  is  then  collected  and  weighed. 

The  test  analyses  are  very  satisfactory.  W.  J.  P. 

Selenium  and  Tellurium.  By  Edward  Keller  {J.  Anter.  Ckem. 
Soc,  1897,  19,  771 — 778). — The  precipitation  of  selenium  and  tellu- 
rium from  solutions  of  the  corresponding  selenous  and  tellurous 
acids  by  sulphurous  anhydride  is  only  complete  in  the  presence  of 
hydrochloric  acid.  Selenium  appears  to  be  completely  precipitated 
only  when  the  solution  contains  30  per  cent,  or  more  of  strong  hydro- 
chloric acid  of  sp.  gr.  =  1*175,  whereas  tellurium  is  completely  thrown 
down  from  solutions  containing  10  per  cent,  of  this  acid,  but  is  not 
completely  removed  when  the  percentage  of  this  acid  present  rises 
above  60. 

The  two  elements  are  both  precipitated  when  a  ferric  salt  is  added 
to  solutions  of  selenous  and  tellurous  acids  and  the  iron  precipitated 
with  ammonia,  but  precipitation  is  only  complete  when  a  considerable 
excess  of  iron  is  present. 

Selenium  may  be  separated  from  tellurium  by  means  of  ferrous 
sulphate,  which  reduces  selenous  acid  completely  in  acid  solution,  but 
has  no  action  on  tellurous  acid.  Selenium  cannot  be  separated  from 
copper  by  treatment  of  the  mixed  sulphides  of  these  elements  with 
sodium  sulphide,  since  the  residue  left  invariably  contains  some  sele- 
nium. Quantitative  experiments  lend  some  probability  to  the  idea 
that  this  precipitate  contains  copper  selenide  formed  by  the  action  of 
selenium  sulphide  on  cupric  chloride  in  the  presence  of  hydrogen 
sulphide,  which  simply  acts  as  a  reducing  agent : 

aCuClo  +  SeS.,  +  3H2S  -  2CuS  +  CuSe  -f-  6HC1  +  3S. 

A.  H. 

Modified  Form  of  Nitrometer  for  Use  in  Nitrogen  Estima- 
tions by  the  Absolute  Method.  By  Hooper  A.  D.  Jowett  and 
Francis  H.  Carr  {Chem.  News,  1898,  78,  97). — In  this  nitrometer 
the  two  limbs  are  continuous  below,  as  in  the  Schwarz  apparatus,  but 
with  a  three-way  cock  between  them,  which  can  put  the  measuring  tube 
in  connection  either  with  a  nozzle  or  with  the  pressure  tube ;  the 
latter  when  taking  readings,  the  former  during  a  combustion,  so  that 
the  unabsorbed  gas  expels  potash  by  the  nozzle,  which  then  dips 
under  potash  in  a  dish.  The  measuring  tube  is  fitted  with  a  side 
tube  for  admitting  gas  at  the  lower  end,  and  with  a  two-way  cock 
above  for  connecting  with  an  outlet  for  the  withdrawal  of  gas  for 
analysis,  or  with  a  funnel  for  the  admission  of  potash,  a  gentle  stream 
of  which  is  allowed  to  flow  through  the  apparatus  during  a  combustion. 

D.  A.  L. 

New  Method  of  Estimating  Nitric  Acid.  By  E.  Bohlio  {Zeit. 
anal.  C/iem.,  1898,  37,  498— 501).— The  proposed  method  is  very  suit- 
able for  the  estimation  of  nitrates  in  natural  waters.  The  dry  residue 
from  100  c.c.  of  the  water  evaporated  in  a  conical  flask,  is  treated 
with  a  few  c.c.  of  concentrated  sulphuric  acid,  and  the  neck  of  the 
flask  immediately  closed  by  a  caoutchouc  stopper,  through  which  pass 
two  short  glass  tubes  of  equal  length.     The  other  ends  of  these  tubes 
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are  similarly  fitted  into  another  caoutchouc  stopper,  which  is  pushed 
loosely  into  the  neck  of  a  second  conical  flask  containing  a  known 
excess  of  potassium  ferrocyanide  in  80 — 100  c.c.  of  water,  the  position 
of  the  two  flasks  being  horizontal.  The  sulphuric  acid  is  then  caused 
to  moisten  the  whole  of  the  water-residue,  and  as  soon  as  evolution 
of  gas  ceases,  the  stopper  is  tightened  in  the  neck  of  the  second  flask, 
and  the  apparatus  placed  vertically.  The  liberated  nitric  and  hydro- 
chloric acids  (the  presence  of  a  sufficient  amount  of  chloride  being 
presupposed  or  provided  for)  react  with  the  ferrocyanide  thus,  2HNO3  + 
6HC1  +  GK^FeCy,  =  3KeFe2Cyi2  +  4:JI.fi  +  6KC1  +  NgO^.  The  contents 
of  the  flasks  are  thoroughly  mixed  by  repeatedly  inverting  the  appa- 
ratus, so  as  to  allow  the  liquid  in  the  upper  flask  to  run  into  the  lower 
one,  and  when  the  free  chlorine  is  completely  absorbed,  the  unoxidised 
ferrocyanide  is  titrated  by  permanganate.  The  organic  matter  usually 
present  in  a  water  residue  reduces  permanganate  so  much  more  slowly 
than  does  hydroferrocyanic  acid  that  it  does  not  interfere  with  the 
recognition  of  the  end  point.  M.  J.  S. 

Laboratory  Notes.  By  W.  F.  Keating  Stock  {J.  Soc.  Chem.  Ind., 
1897,  16,  107 — 108). — Extraction  of  soluble  lyliosplmtes  from  artificial 
fertilisers. — The  following  method  is  recommended  for  the  analysis. 
From  20  to  30  grams  of  the  fertiliser  is  thoroughly  shaken,  after 
the  addition  of  20  to  30  ordinary  glass  marbles,  with  from  2  to  3 
litres  of  water  in  a  closed  bottle  during  3  hours  ;  the  liquid  is  then 
allowed  to  clear  by  subsidence,  or  if  this  takes  place  slowly,  is  filtered, 
and  an  aliquot  portion  withdrawn  for  analysis. 

Estimation  of  nitric  nitrogen  in  loater  analysis. — The  following 
method  gives  good  results,  and  has  the  advantage  that  the  copper- 
zinc  couple  can  be  used  repeatedly  during  several  months.  A  7  oz. 
wide-mouthed  stoppered  bottle  is  nearly  filled  with  copper-zinc 
prepared  in  the  usual  manner,  and  100  c.c.  of  the  water  to  be  analysed 
added  ;  the  stopper  is  then  inserted,  and  the  mixture  left  at  20 — 25° 
during  48  hours  ;  after  thoroughly  shaking  the  bottle,  50  c.c.  of  its 
contents  is  withdrawn,  200  c.c,  of  water  free  from  ammonia  is  added, 
and  the  mixture  distilled  with  sodium  carbonate  according  to  the 
oi-dinary  method. 

Extraction  apparatus. — In  this  apparatus,  the  substance  to  be 
exhausted  is  contained  in  a  tube  surrounded  by  the  vapours  of  the 
boiling  solvent ;  the  latter  thus  acts  at  its  boiling  temperature,  and 
consequently,  very  economical  results  are  obtained.  W.  A.  D. 

Estimation  of  Phosphoric  Acid  in  Superphosphates.  By 
Leo  Vignon  {Compt.  rend.,  1898,  126,  1522— 1523).— In  the  analysis 
of  superphosphates,  it  is  customary  to  estimate  separately  and  directly 
the  quantities  of  phosphoric  acid  .uluble  in  water  and  ammonium 
citrate  solution  respectively.  The  author  finds,  however,  that  when 
the  quantity  of  phosphoric  acid  soluble  in  the  citrate  solution  is  small, 
the  results  are  almost  invariably  too  low,  even  when  the  precipitation 
is  allowed  to  go  on  for  several  hours.  If,  however,  the  aqueous 
solution  and  the  ammonium  citrate  solution  are  mixed,  the  estimation 
of  the  total  phosphoric  acid  in  them  is  accurate.  It  is  therefore 
recommended  to  estimate  separately  the  phosphoric  acid   soluble  in 
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water,  and  the  phosphoric  acid  in  the  mixed  aqueous  and  ammonium 
citrate  solutions,  and  to  determine  by  difference  the  quantity  of  phos- 
phoric acid  soluble  in  the  ammonium  citrate  solution.  C.  H.  B. 

Analysis  of  Bone  Superphosphate.  By  F.  Poquillon  {Chem. 
Ne%D8,  1898,  78,  3 — 4). — The  usual  determinations  of  the  soluble 
phosphoric  acid  and  the  nitrogen  are  not  considered  adequate  for 
ascertaining  whether  the  sample  is  an  admixture  of  ordinary  super- 
phosphate and  nitrogenous  matter,  or  a  genuine  bone  superphosphate. 
It  is  suggested  that  the  amount  of  fatty  matter  soluble  in  carbon  bi- 
sulphide or  in  benzene  should  also  be  estimated,  inasmuch  as  the 
proportional  relation  of  that  factor  to  the  phosphoric  acid  is  practically 
constant  in  bone  superphosphates,  being  10  to  12  of  fat  to  100  of 
phosphoric  acid  in  superphosphates  from  green  bones  or  degelatinised 
bones,  with  fat  previously  removed  by  water,  and  6  5  to  100  in  super- 
phosphates from  bones  from  which  the  fat  has  been  extracted  by 
benzene,  proportions  that  cannot  conveniently  be  obtained  by 
admixture  with  ordinary  superphosphate  when  the  nitrogen  is  also 
taken  into  consideration.  D.  A.  L. 

Estimation  of  Boric  Acid,  By  Clemente  Montemartini  {Gazzetta, 
1898,28,  i,  344— 348).— The  author  has  shown  {Iieal.Accad.Linc.,\9>%^, 
[iv],  6),  that  Gooch's  method  (Abstr.,  1887,  299)  is  the  best  for  the 
estimation  of  boric  acid ;  Thaddceff  (Abstr.,  1897,  ii,  597)  does  not 
quote  this  paper,  and  gives  a  method  for  determining  boric  acid  which 
is  inconvenient  and  complicated.  Gooch's  method  is  the  only  direct 
and  convenient  one  for  determining  boric  acid.  W.  J.  F. 

Action  of  Carbonic  Anhydride  on  Soluble  Borates.  By  Louis 
C.  Jones  [Amer.  J.  Sci.,  1898,  5,  442 — 446). — Morse  and  Burton  have 
worked  out  a  process  for  estimating  boric  acid  based  upon  the  assumption 
that  when  a  solution  of  this  acid,  mixed  with  excess  of  barium  hydroxide 
is  treated  with  carbonic  anhydride,  the  excess  of  barium  only  is  precipi 
tated  as  carbonate.  The  author,  having  made  several  experiments,  finds 
the  process  quite  untrustworthy,  as  the  barium  borate  is  also  partially 
decomposed. 

Carbonic  anhydride  is  capable  of  entirely  displacing  the  boric  acid, 
even  from  borax,  if  the  acid  is  removed  as  fast  as  it  is  liberated.  If  a 
borate  is  boiled  with  methylic  alcohol  in  a  suitable  apparatus  through 
which  a  current  of  carbonic  anhydride  is  being  passed,  the  residue  will, 
after  some  time,  give  no  reaction  for  boric  acid,  the  whole  of  it 
having  volatilised  with  the  alcohol.  L.  de  K. 

Detection  and  Estimation  of  Carbonic  Oxide  in  Air  in 
presence  of  traces  of  Gaseous  Hydrocarbons.  By  Armand 
Gautier  {Comjit.  rend.,  1898,  126,  1299—1305.  Compare  this  vol.,  ii, 
535 — 538). — The  air,  previously  filtered  through  glass  wool  and  freed 
from  carbonic  anhydride  and  aqueous  vapour  by  means  of  caustic 
potash,  barium  hydroxide,  and  phosphoric  anhydride,  is  passed 
successively  through  two  tubes  heated  in  an  air  bath  at  100 — 105°, 
and  containing  respectively  iodic  anhydride  and  finely  divided  metallic 
copper.  The  carbonic  oxide  is  oxidised  by  the  iodic  anhydride  with 
liberation  of   iodine,   the  latter   being   completely  absorbed  by  the 
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copper,  which  is  weighed  before  and  after  the  experiment.  Each 
milligram  of  iodine  corresponds  with  0'441  c.c.  of  carbonic  oxide.  In 
the  presence  of  hydrocarbons  of  the  ethylene  and  acetylene  series, 
which  also  reduce  iodic  anhydride  to  some  extent,  the  air,  after 
passing  over  the  heated  copper,  is  passed  through  weighed  tubes  of 
phosphoric  anhydride  and  barium  hydroxide  to  absorb  the  water  and 
carbonic  anhydride  formed  by  the  oxidation  of  the  carbonic  oxide 
and  hydrocarbons.  The  tube  containing  iodic  anhydride  is  'also 
weighed  before  and  after  the  experiment.  The  loss  in  weight  of  the 
latter,  less  the  iodine  absorbed  by  the  copper,  gives  the  oxygen  supplied 
by  the  iodic  anhydride,  and  the  difference  between  this  and  the  amount 
of  oxygen  corresponding  with  the  water  and  carbonic  anhydride 
produced,  gives  the  weight  of  oxygen  contained  in  the  carbonic  oxide 
originally  present  in  the  air.  N.  L. 

Sources  of  Inaccuracy  in  the  Estimation  of  Carbonic  An- 
hydride and  Aqueous  Vapour  in  Large  Volumes  of  Air.  By 
Armand  Gavtier  {Co7npt.  rend.,  1898, 126, 1387— 1393).— The  author's 
researches  on  the  estimation  of  minute  quantities  of  carbonic  oxide 
and  hydrocarbons  in  the  atmosphere  (this  vol.,  ii,  536)  have  led  him 
to  reconsider  the  question  of  the  preliminary  purification  of  the  air 
from  carbonic  anhydride  and  aqueous  vapour,  and  the  relative  effici- 
ency of  caustic  potash,  barium  hydroxide,  sulphuric  acid,  and  phos- 
phoric anhydride  is  discussed  in  detail.  Even  after  the  most  careful 
purification  by  means  of  caustic  potash,  air  still  retains  carbonic 
anhydride  to  the  extent  of  about  O'l  c.c.  per  100  litres,  but  this  is 
easily  removed  by  passing  the  gas  through  baryta  water,  or  through 
a  tube  containing  crystals  of  barium  hydroxide  slightly  moistened  with 
water.  Experiment  shows  that  the  traces  of  carbonic  anhydride 
which  escape  the  action  of  caustic  potash  are  not  to  be  attributed  to 
oxidation  of  the  rubber  connections  of  the  apparatus,  or  to  diffusion, 
through  the  latter,  of  the  external  air. 

The  removal  of  aqueous  vapour  may  be  effected,  with  sufficient 
accuracy  for  most  purposes,  by  means  of  sulphuric  acid  ;  100  litres  of 
air,  carefully  dried  by  this  reagent,  were  found  to  retain  only  0*3  to 
0*353  milligram  of  water,  as  estimated  by  absorption  by  phosphoric 
anhydride.  Since,  however,  sulphuric  acid  dissolves  carbonic  anhydride 
and  other  gases,  it  is  preferable,  in  the  most  exact  analyses,  to  use 
phosphoric  anhydride.  Experiments  were  made  with  a  view  of  ascer- 
taining whether  the  volatility  of  sulphuric  acid  is  an  appreciable 
source  of  inaccuracy.  One  hundred  and  ninety-two  litres  of  air,  after 
being  dried  with  sulphuric  acid,  and  subsequently  filtered  through 
glass  wool,  produced  no  sensible  turbidity  in  baryta  water,  but  the 
latter,  on  evaporating  with  hydrochloric  acid  and  taking  up  the  residue 
with  water,  left  0*1  milligram  of  barium  sulphate,  corresponding  to 
0*00022  milligram  of  sulphuric  acid  per  litre  of  air,  a  quite  insignifi- 
cant proportion.  It  is  calculated,  from  this  result,  that  the  vapour 
pressure  of  sulphuric  acid  at  13 — 14°  does  not  exceed  one  twenty- 
millionth  of  an  atmosphere.  N.  L. 

Table  for  Calculating  Potassium  Platinochloride  into  Po- 
tassium Oxide.  By  Goltschke  {Zeit.  anal.  Chem.,  1898,  supp.). 
— This   table   gives   the   weight   of    potassium   oxide    equivalent   to 
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potassium  platinochloride  for  every  half  milligram  of  the  latter  up  to 
1  gram.     The  coefficient  019308  was  used  in  the  calculation. 

M.  J.  S. 

Estimation  of  Calcium.  By  Max  Passon  {Zeit.  angtc.  Chem., 
1898,  776 — 777). — The  advantage  of  this  process  is  that  it  may  be 
used  in  the  presence  of  iron,  alumina,  magnesia,  and  phosphoric  acid 
without  their  previous  removal. 

The  sample  is  boiled  with  dilute  nitro-hydrochloric  acid  in  a  half-litre 
flask  until  everything  but  the  sand  is  dissolved.  When  cold,  the  liquid 
is  made  up  to  the  mark,  and  an  aliquot  part  is  slightly  over-neutralised 
with  dilute  ammonia,  using  phenol phthalein  as  indicator;  a  10  per 
cent,  solution  of  citric  acid  is  then  added  until  the  precipitate  has 
completely  redissolved,  and  after  that  another  10  c.c.  of  the  citric  acid 
solution.  The  liquid,  diluted  to  about  200  c.c,  is  heated  to  boiling, 
precipitated  with  ammonium  oxalate,  and  the  precipitate,  which  is 
crystalline,  is  collected,  washed,  ignited,  and  weighed  as  calcium  oxide. 
The  test  analyses  show  the  great  accuracy  of  the  process.    L.  de  K. 

Oyanometric  Estimation  of  some  Metals.  By  Harry  Breabley 
and  Horace  Jervis  (Chem.  News,  1878,  78,  177—179,  190—191. 
Compare  this  vol.,  ii,  258). — In  adopting  this  method,  to  ensure  uni- 
formity, either  direct  titration,  or  adding  excess  of  cyanide  and 
titrating  back  with  silver  nitrate  should  be  exclusively  adopted,  more- 
over, the  quantity  of  potassium  iodide  present  affects  the  changes,  and 
should  be  regulated  ;  2  c.c.  of  a  2  per  cent,  solution  for  each  500  c.c. 
of  solution  titrated  gives  the  deepest  desirable  cloudiness. 

Nickel  and  copper  present  contrasts  in  their  behaviour  in  this  process; 
nitrates,  acetates,  tartrates,  and  sulphates  in  alkaline  solution  inter- 
fere in  the  case  of  copper,  but  not  in  that  of  nickel ;  with  the  latter 
metal,  too,  the  reaction  is  complete  with  the  theoretical  quantity  of 
cyanide,  whilst  with  the  former  metal  a  great  excess  is  required.  In 
titrating  nickel,  an  error  may  arise  by  the  formation  of  a  silky,  crys- 
talline compound,  which  is,  however,  prevented  by  the  use  of  ammo- 
nium sulphate.  Various  experiments  show  that  chromic  oxide, 
aluminium,  zinc,  and  iron  interfere  to  a  noticeable  extent  with  the 
estimation  of  nickel  by  this  method,  zinc  raising,  the  others  lowering, 
the  result,  whereas  calcium,  barium,  strontium,  magnesium,  cadmium, 
manganese,  chromic  acid,  tin,  molybdenum,  arsenic,  antimony,  bismuth, 
lead,  uranium,  and  tungsten  do  not  interfere.  This  is  true  when  the 
amount  of  nickel  is  0*1  gram,  the  amount  of  interfering  metal  005 
and  0*1  gram,  and  the  excess  of  ammonia  10  c.c.  of  2N  solution, 
the  foreign  element  being  generally  added  as  chloride,  and  ammonium 
chloride  replacing  the  .sulphate  where  insoluble  sulphates  would  be 
formed.  The  interference  of  zinc  decreases  with  increased  excess  of 
ammonia,  and  may  be  obviated  by  adding  the  cyanide  to  a  faintly  acid 
or  neutral  solution,  and  using  sodium  carbonate  instead  of  ammonia  • 
then  filtering,  adding  silver  nitrate  to  the  filtrate  until  only  traces  of 
free  potassium  cyanide  remain,  then  repassing  through  thesamefilterand 
completing  the  filtration ;  if  cadmium  is  present  in  quantity  sufficient 
to  interfere,  the  same  method  should  be  used.     Whilst  recognising  the 
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utility  of  sodium  pyrophosphate  as  a  corrective  in  the  case  of  zinc,  the 
authors  consider  that  the  benefit  observed  is  due  to  the  low  results 
arising  from  this  corrective  compensating  the  high  result  due  to 
the  zinc  (Moore,  Abstr,,  1889,  1033)  and,  as  Moore  found  with 
iron,  the  authors  find  with  aluminium,  that  sodium  pyrophosphate  is 
not  a  good  reagent  to  use  for  preventing  precipitation  ;  it  is,  however, 
useful  for  the  purpose  in  the  case  of  copper  titrations.  Tartaric  acid 
maybe  used  to  keep  aluminium  in  solution,  0"1  gram  of  this  metal 
requiring  1  gram  of  the  acid,  a  large  quantity  of  which,  however, 
delays  the  reaction.  In  the  presence  of  aluminium,  the  titration  of 
nickel  may  be  accurately  effected  by  proceeding  as  in  the  presence  of 
zinc,  but  adding  the  usual  excess  of  ammonia,  and  not  sodium  car- 
bonate, filtering  an  aliquot  portion  of  the  liquid,  and  going  back  with 
silver  nitrate ;  a  preliminary  quantitative  test,  or  some  knowledge  of  the 
amount  of  nickel  present,  is  necessary.  In  the  case  of  iron,  the  low 
result  is  due  to  mechanical  retention  of  the  nickel  by  the  precipitate, 
and  is  overcome  by  adding  the  cyanide  before  rendering  the  solution 
alkaline,  or  by  using  an  alkali  carbonate  instead  of  ammonia  for 
precipitation.  If  any  interference  is  anticipated  on  account  of  man- 
ganese, the  treatment  as  in  the  case  of  zinc  may  be  followed,  using 
ammonium  carbonate,  or  ammonium  chloride  may  be  used  to  keep  the 
manganese  in  solution,  but,  as  a  matter  of  fact,  the  precipitatod  man- 
ganese hydroxides  are  harmless.  In  the  presence  of  chromium,  the  direct 
titration  of  nickel  is  inadmissible ;  but  with  a  knowledge  of  the 
approximate  amount  of  nickel  present,  adding  excess  of  cyanide,  allow- 
ing some  time  to  elapse  and  then  titrating  back,  it  yields  fairly 
accurate  results ;  better  still,  the  excess  of  cyanide  may  be  added 
before  making  the  solution  alkaline.  The  mixed  solution  of  chrom- 
ium and  nickel  salts,  when  neutralised,  changes  from  greenish- 
blue  to  full  green,  the  blue  is  restored  by  a  drop  of  hydrochloric  acid 
and  the  titration  proceeded  with;  sometimes  a  precipitate  forms  before 
all  the  cyanide  is  added,  if  small  it  does  not  interfere.  Chromic 
oxide  salts  may  be  rendered  harmless  by  transforming  them  into 
chromates,  and  using  ammonium  sulphate  to  retain  any  basic  nickel 
chromate  in  solution.  Tin  should  be  in  the  stannic  form.  In  the 
presence  of  sodium  molyhdate,  the  titration  should  not  be  delayed,  inas- 
much as  a  nickel  molybdenum  precipitate  forms  very  slowly;  its  forma- 
tion may  be  further  retarded  by  using  ammonium  sulphate.  For  similar 
reasons,  the  titration  should  not  be  delayed  in  the  presence  of  arsenic ; 
sodium  arsenite  lowers  the  results,  but  only  by  less  than  1  per  cent.;  with 
the  arsenate,  however,  the  results  are  accurate.  Antimony  and  bismuth 
oxychlorides  do  not  interfere,  but  their  precipitation  may  be  prevented 
by  means  of  a  small  amount  of  tartaric  acid.  Lead  acetate  does  not 
interfere,  and  precipitation  may  be  avoided  by  using  nitrates  instead 
of  sulphates  to  heighten  the  iodine  turbidity.  Uranium  forms  a  pre- 
cipitate with  ammonia,  so  that  the  carbonate  should  be  used.  Citric  acid 
causes  low  results,  and  cannot  be  used  to  replace  tart  iric  acid.  It  is 
noted  that  adding  the  cyanide  to  the  slightly  acid  solution  does  not 
occasion  any  serious  loss ;  moreover,  experiments  indicate  that  the 
interference  in  the  cases  of  chromium,  aluminium,  and  iron  appears  to 
be  due  to  mechanical  retention.  The  case  of  manganese  and  copper  is 
to  be  investigated.  D.  A.  L. 
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Volumetric  Estimation  of  Lead,  Copper,  Iron,  Potassium 
Ferrocyanide,  Dextrose,  and  Sulphuric  Acid  (in  Sulphates).  By 
Ruoss  {Zeit.  anal.  Chein.,  1898,  37,  426—436). — The  operations  are 
best  performed  in  test-tubes  of  about  120  e.c.  capacity.  The  lead 
to  be  estimated  is  thrown  down  as  sulphate,  or  ferrocyanide,  by  an 
excess  of  sodium  sulphate  or  potassium  ferrocyanide.  After  boiling 
and  cooling,  phenolphthalein  is  added,  and  the  liquid  is  accurately 
neutralised  in  the  cold.  It  is  then  heated  to  boiling,  and  standard 
barium  hydroxide  solution  is  run  in  from  a  bui'ette  until  the  red  colour 
of  the  upper  liquor  does  not  disappear  on  boiling  and  is  not  increased 
in  intensity  by  further  additions.  The  red  colour  becomes  permanent 
when  half  of  the  lead  salt  is  converted  into  oxide,  but  it  is  better  to 
add  a  few  c.c.  in  excess  and  titrate  back  with  N/5  acid,  Conversely, 
sulphates  and  feirocyanides  are  estimated  by  precipitating  with  lead 
nitrate  and  titrating  the  precipitate  with  baryta  as  above,  after  filter- 
ing and  washing,  if  any  metals  precipitable  by  baryta  are  present. 

Chromic  acid  may  be  estimated  by  precipitating  with  an  excess  of 
lead  and  titrating  the  lead  in  an  aliquot  part  of  the  filtrate,  correcting 
if  necessary  for  the  volume  of  the  lead  chromate  (see  this  vol ,  ii,  635). 
For  the  estimation  of  copper,  sodium  oxalate  is  added  until  the  copper 
oxalate  first  precipitated  is  redissolved,  and  then  phenolphthalein  and 
baryta.  As  soon  as  the  free  acid  is  neutralised,  the  solution  acquires 
the  colour  of  methyl-violet  6B.  By  adding  calcium  chloride,  the 
double  oxalate  is  decompo.sed,  and  now  the  red  colour  of  the  indicator 
does  not  appear  until  the  copper  is  precipitated.  A  small  excess  of 
baryta  is  employed  as  in  the  case  of  lead,  and  the  excess  of  alkali  is 
titrated  back  with  acid,  but  in  this  instance  at  the  boiling  point. 
Small  quantities  of  copper  can  be  estimated  by  precipitating  as  ferro- 
cyanide, and  titrating  with  baryta ;  the  red  colour  appears  when  half 
the  copper  ferrocyanide  is  converted  into  oxide.  The  subsidence  of  all 
the  ferrocyanide  precipitates  is  greatly  promoted  by  adding  solid  potas- 
sium nitrate  and  boiling. 

A  modification  of  the  above  method  serves  well  for  ascertaining 
the  amount  of  cuprous  oxide  obtained  in  a  sugar  estimation.  After 
proceeding  as  prescribed  by  AUihn,  but  with  the  sugar  solution 
diluted  2J-fold,  the  precipitate  with  its  filter  is  thrown  into  a 
test-tube,  dissolved  in  the  smallest  possible  quantity  of  nitric  acid, 
and  the  solution  boiled  for  3  minutes.  Soda  solution  (free  from 
carbonate)  is  then  added  until  (with  phenolphthalein)  there  is  a  decided 
excess  of  alkali,  which  excess  is  then  exactly  removed  by  dilute  sul- 
phuric acid.  To  the  still  hot  solution,  15  c.c.  of  N/25  sulphuric  acid 
is  added,  together  with  methyl-orange,  and  after  cooling,  the  excess  of 
free  acid  is  measured  with  N/5  soda.  The  greenish-yellow  colour  which 
indicates  the  termination  of  the  titration  can  be  very  sharply  recognised. 

Ferric  ferrocyanide,  which  has  been  washed  with  potassium  nitrate 
solution  until  free  from  acid,  can  be  titrated  with  baryta  and  phenol- 
phthalein, the  red  colour  appearing  when  all  the  iron  is  as  hydroxide. 

M.  J.  S. 

Separations  of  Aluminium  [from  other  Metals]  by  Hydro- 
chloric Acid.  By  Franke  S.  Havens  {Amer.  J.  Sci.,  1898, 6,  45 — 48). 
— The  author  (Abstr.,  1897,  ii,  232)  has  published  a  very  good  process 
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for  separating  aluminium  from  iron  and  beryllium,  based  on  the  fact 
that  its  chloride  is  insoluble  in  a  mixture  of  hydrochloric  acid  with  its 
own  volume  of  ether  previously  saturated  with  hydrogen  chloride. 

He  now  states  that  this  process  works  equally  well  with  mixtures 
of  chloride  of  aluminium  with  chlorides  of  zinc,  copper,  mercury,  and 
bismuth.  L.  de  K. 

Condition  of  Oxidation  of  Manganese  Precipitated  by  the 
Chlorate  Process.    By  Frank  A.  Gooch  and  Martha  Austin  {Amer. 
J.  Scl,   1898,  [iv],  5,  260— 268).— The   authors'  experiments  show 
that  if  due  attention  be  paid  to  details,  the  precipitation  of  manganese 
nitrate  by  sodium  chlorate  in  presence  of  concentrated  nitric  acid  is 
practically  complete,  the  manganese  escaping  precipitation  being  found 
in  no  case  to  exceed  00001  gram.     The  use  of  sodium  chlorate  is  to  be 
preferred  to  that  of  the  potassium  salt,  since  the  latter,  owing  to  its 
sparing  solubility,  is  apt  to  be  mechanically  carried  down  with  the 
precipitated  oxide ;  sodium  chlorate  also  has  the  advantage  of  being 
more  easily  decomposed.     The  "  oxygen  value "   of   the  precipitated 
oxide  is  best  determined  by  dissolving  it  in  sulphuric  acid  and  potas- 
sium iodide  solution,  and  titrating  the  liberated  iodine  with  standard 
sodium  thiosulphate  solution  ;    or  by  reducing  the  oxide  with  N/10 
arsenious  acid  solution  in  presence  of  sulphuric  acid,  neutralising  the 
solution  with  potassium  hydrogen  carbonate,  and  titrating  the  excess 
of  arsenious  acid  with  standard  iodine  solution.     In  the  latter  process, 
sufficient  tartaric  acid  or  alkali  tartrate  should  be  added  to  the  acid 
solution  to  prevent  the  precipitation  of  manganese  during  the  subse- 
quent neutralisation.     If  this  precaution  is  not  taken,  errors  may  be 
introduced  owing  to  the  reoxidation  of  the  precipitated  manganous  car- 
bonate by  the  iodine.     A  series  of  analyses  made  by  the  methods  just 
described  showed  that  the  precipitate  obtained  in  the  chlorate  process 
contains  less  oxygen  than  corresponds  with  the  degree  of  oxidation 
of  manganese  dioxide,  and  that  the  average  error  thus  introduced  into 
analyses  based  upon  the  assumption  that  MnOg  is  precipitated  amounts 
to  more  than  2  per  cent.     The  oxide  may,  however,  be  obtained  of  a 
definite  and  constant  composition  by  a  modification  of  the  process, 
based  upon  the  observation  of  Wright  and  Menke  that  by  the  action 
of  a  dilute  solution  of  potassium  permanganate,  in  presence  of  zinc 
sulphate,  on    manganous  sulphate  at  80°,  an    oxide  is  precipitated 
which,  although  combined  with  alkali,  contains  oxygen  exactly  in  the 
proportion    corresponding   with   the    dioxide.       Three-fifths    of    the 
manganese  in  the  precipitate  represents  the  amount  originally  present 
in  the  manganous  sulphate.     The  following  method  of  procedure  is 
recommended. 

The  solution  of  the  manganous  salt  is  evaporated  to  dryness,  heated 
with  nitric  acid  until  oxides  of  nitrogen  are  no  longer  evolved,  and 
concentrated  nitric  acid  then  added  until  the  volume  of  the  liquid  is 
85  CO.  Sodium  chlorate  (5  grams^  is  added,  the  liquid  boiled  for 
6  minutes,  more  nitric  acid  (15  c.c.)  and  a  few  crystals  of  the  chlorate 
introduced,  and  the  solution  again  boiled.  After  cooling,  the  pre- 
cipitate is  collected  on  an  asbestos  filter,  washed  with  water,  dissolved 
in  2  c.c.  of  hydrochloric  acid,  and  the  solution  evaporated  with  5  c.c. 
VOL.  Lxxiv.  ii.  47 
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of  coucentrated  sulphuric  acid  until  the  hydrochloric  acid  is  completely 
exjielled.  The  fcolution  of  the  manganous  sulphate  (containing  not 
more  than  05  gram  of  the  salt)  is  nearly  neutralised  with  potassium 
carbonate,  mixed  with  solutions  of  zinc  sulphate  (2  grams)  and  potas- 
sium permanganate  (1*5  grams),  and  the  liquid,  amounting  to  about 
500  c.c,  heated  to  80°,  and  potassium  hydrogen  carbonate  added  in 
quantity  rather  more  than  sufficient  to  neutralise  the  acid  still  remain- 
ing. The  precipitate  is  collected,  washed  with  water,  and  its  oxygen 
value  determined  by  one  or  other  of  the  methods  described  above. 
The  results  obtained  by  this  process  are  very  satisfactory.         N.  L. 

Estimation  of  Manganese  as  the  Sulphate  and  as  the  Oxide. 
By  Fhank  a.  Gooch  and  Martha  Austin  {Avier.  J.  iSci.,  1898,  5, 
209 — 214). — The  authors  state  that  the  best  way  of  estimating 
manganese  is  to  weigh  it  in  the  form  of  anhydrous  sulphate,  provided 
it  is  not  heated  to  too  high  a  temperature.  ' 

In  their  experiments,  the  solution  of  the  manganous  chloride  was 
introduced  into  a  weighed  platinum  crucible,  and  after  adding  a  slight 
excess  of  sulphuric  acid,  the  water  was  removed  by  heating  on  the 
water  bath.  The  crucible,  supported  by  a  porcelain  ring,  was  then 
inserted  in  a  porcelain  crucible  in  such  a  manner  that  there  was  a 
space  of  about  1  cm.  between  the  platinum  crucible  and  the  outer 
crucible,  the  latter  being  heated  over  a  strong  bunsen  flame  until  the 
contents  of  the  inner  crucible  were  quite  dry.  The  results  quoted 
prove  the  accuracy  of  the  process. 

If  it  is  desired  to  weigh  the  manganese  as  manganosomanganic 
oxide,  the  residue  should  be  treated  with  nitric  acid,  and  the  crucible 
heated  in  the  upper  part  of  the  flame  of  a  strong  bunsen  burner,  in 
such  a  manner  that  an  oxidising  flame  covers  nearly  the  entire  wall 
6i  the  crucible.  For  accurate  work,  the  weighing  as  sulphate  is, 
however,  preferable.  L.  de  K. 

Estimation  of  Manganese  separated  as  Carbonate.  By 
Martha  Austin  {Amer.  J.  Sci.,  1898,  5,  382— 384).— The  author 
confirms  the  statement  of  Guyard,  that  manganese  may  be  completely 
precipitated  by  ammonium  carbonate  even  in  the  presence  of  excess 
of  ammonium  chloride.  Precipitated  in  this  manner,  the  solution 
being  heated  to  boiling,  the  precipitate  is,  of  course,  quite  free  from 
alkali  salts,  and  may  be  converted  by  ignition  into  oxide,  or,  better 
still,  weighed  as  sulphate  (see  preceding  abstract).  Attempts  to  weigh 
the  carbonate  as  such  were  unsuccesful.  L.  de  K. 

Volumetric  Estimation  of  Iron  in  Hydrochloric  Acid  Solution 
by  means  of  Potassium  Permanganate.  By  M.  Hauffe  (Chem. 
Zeit.,  1897,  21,  894 — 895). — The  following  reagents  are  required.  A 
solution  of  potassium  permanganate  repi-esenting  about  0'005  gram  of 
iron  per  c.c. ;  an  acid  solution  of  manganous  sulphate,  made  by  dis- 
solving 100  grams  of  the  crystallised  salt  in  1300  c.c.  of  water  and 
adding  200  c.c.  of  sulphuric  acid  ;  a  cold  saturated  solution  of  mercuric 
chloride,  and  a  dilute  solution  of  stannous  chloride. 

The  substance  is  dissolved  in  hydrochloric  acid ;  any  insoluble 
matter  is,  if  necessary,   fused  with  potassium  sodium  carbonate,  and 
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the  melt  is  then  again  boiled  with  hydrochloric  acid.  To  completely 
destroy  organic  matter,  the  liquid  is  mixed  with  potassium  per- 
manganate and  thoroughly  boiled.  When  cold,  the  whole  is  made  up 
to  a  definite  bulk,  and  an  aliquot  part  is  taken  for  the  titration. 
This  is  diluted  to  about  200  c.c,  boiled,  and  stannous  chloride  added 
until  the  iron  is  completely  reduced,  any  great  excess  being  avoided ; 
100  c.c.  of  the  mercury  solution  is  now  added,  which  should  give  a 
small  but  decided  precipitate  of  calomel,  and  then  60 — 100  c.c.  of  the 
manganese  solution.  The  liquid  is  rapidly  cooled  and  titrated  with 
the  permanganate  ;  the  latter  should  be  standardised  in  the  same 
way,  using  pure  iron  wire  for  that  purpose.  L.  de  K. 

Determination  of  the  Reducibility  of  Iron  Ores.  By  Johan 
G.  WiBORGH  {Chem.  News,  1898,  78,  4 — 6).  Compact  ores  are  less 
readily  reduced  by  the  carbon  and  carbonic  oxide  in  the  blast  furnace 
than  other  ores,  and  the  peroxide  of  iron  is  more  easily  reduced  than  less 
oxidised  ores.  A.s  ordinary  chemical  analysis  does  not  indicate  how 
an  ore  will  behave  in  the  blast  furnace,  the  author  has  devised  an 
apparatus  to  test  this  factor.  In  it  a  vertical  reduction  tube,  1*6 
metres  long  and  50  mm.  in  diameter,  with  a  portion  35  mm.  in  diameter 
at  the  bottom,  is  suspended,  0*25  metre  from  the  hearth,  in  a  circular 
producer  in  which  charcoal  is  burnt  in  a  grate  without  forced  draught. 
The  temperature  in  this  tube  varies  from  400°  at  0'5  metre  to  880°  at 
1"5  metres  from  the  top,  whilst  the  gas  produced  contains  from  3 '2  to 
3 '6  per  cent,  of  carbonic  anhydride  and  30  to  32  per  cent,  of  carbonic 
oxide,  but  when  the  tube  is  raised  by  0  "35  metre  from  the  furnace  there 
is  1 7  per  cent,  of  carbonic  anhydride.  In  this  apparatus,  reduction  tests 
maybe  made  byexposing  samples  of  pulverised  ore  to  high  temperatures, 
gradually  or  suddenly,  and  in  any  quantities,  but  conveniently  8  to  10 
grams  in  a  wire  gauze  boat ;  one  or  many  at  a  time  may  be  tested.  The 
author's  practice  is  to  suspend  the  boat  in  the  400°  zone,  the  zone  of  dis- 
sociation of  the  reducing  gas,  for  an  hour,  then  to  lower  it  directly  into 
the  hottest  part  of  the  tube,  and  after  an  hour  to  cool  it  in  a  current 
of  carbonic  oxide.  In  the  product,  the  carbon,  total  iron,  and  metallic 
iron  are  determined,  and  also  the  proportion  (in  units  per  cent.)  that  the 
oxygen  found  after  reduction  bears  to  the  amount  of  oxygen  that 
would  be  found  if  the  whole  of  the  iron  was  present  as  peroxide,  the 
last  factor  being  called  the  degree  of  oxidation.  The  carbon  is  deter- 
mined in  Sarnstrbm's  apparatus  by  oxidising  with  chromic  solution 
and  absorbing  the  carbonic  anhydride  ;  the  metallic  iron  by  treatment 
with  sulphuric  acid  and  measuring  the  hydrogen  evolved  ;  the  total 
iron  by  dissolving  0*25  gram  in  hydrochloric  acid,  filtering,  evaporat- 
ing with  sulphuric  acid,  dissolving  in  water,  reducing  with  zinc,  and 
titrating  ;  the  degree  of  oxidation  by  treating  0*4  gram  of  the  sample 
with  5  c.c.  of  10  per  cent,  sulphuric  acid  with  agitation  until  the 
evolution  of  gas  ceases,  then  warming  with  about  5  c.c.  of  sulphuric 
acid,  sp.  gr.  =  1"23,  until  all  the  iron  is  dissolved,  and  titrating  the 
solution  with  permanganate.  In  the  case  of  refractory  ores,  the  first 
solution  is  separated  and  the  undissolved  residue  alone  treated  with  a 
more  concentrated  acid,  the  solutions  being  mixed  for  the  titration. 
The  numbers  obtained  by  these  various  iron  determinations  furnish 
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data  for  the  calculation  of  the  degree  of  oxidation,  which  for  iron  per- 
oxides is  100 ;  for  the  magnetic  oxide,  88*9  ;  and  for  the  suboxide, 
66-7.  D.  A.  L. 

Separations  with  Alkali  Chromates.  By  Harry  Brkarley 
(Chem.  News,  1898,  78,  14 — 16.  Compare  this  vol.,  ii,  460). — Separa- 
tion of  Iron  ami  Aluminium. — In  solutions  saturated  with  dissolved 
hydroxide,  or  in  hot  solutions  containing  free  acetic  acid,  0*5  gram  of 
iron  is  precipitated  by  10  c.c.  of  a  solution  containing  12*5  grams  of 
potassium  ohromate  per  litre,  whereas  in  the  first  case  aluminium  is 
only  partially  precipitated  by  50  c.c.  of  the  chromate  solution,  and  in 
the  second  case  it  is  not  precipitated  at  all ;  when,  however,  both 
metals  are  present  in  a  solution,  the  iron  is  only  precipitated  by  a 
much  larger  quantity  of  chromate  and  carries  aluminium  with  it,  so 
that  the  reaction  cannot  be  adopted  as  a  means  of  separation  ;  this 
appears  to  be  due  to  the  fact  that  ferric  chloride  dissolves  freshly 
precipitated  basic  alumiDium  carbonate,  and  aluminium  chloride  dis- 
solves freshly  precipitated  ferric  hydroxide.  In  solutions  where  only 
the  free  acid  of  a  solution  of  iron  and  aluminium  salts  has  been 
neutralised  without  forming  dissolved  hydroxide,  the  aluminium  is  not 
precipitated  at  all  by  the  chromate,  whilst  the  iron  is  only  imperfectly 
precipitated.  The  separation  qf  iron  and  chromium  can  also  not  be 
(effected  in  solutions  saturated  with  hydroxide.  The  separation  of  iron 
and  nickel  in  such  solutions  by  means  of  potassium  chromate  is  good 
in  the  absence  of  acid,  and  practically  perfect  in  the  presence  of  1  per 
cent,  of  acetic  acid,  and  inasmuch  as  a  large  excess  of  the  precipitant 
may  be  used  without  injurious  effect,  the  separation  is  good  even  in 
the  presence  of  aluminium,  which  latter  may  be  retained  in  solution 
by  tartaric  acid  in  the  subsequent  cyanometric  estimation  of  the 
nickel,  a  point,  however,  to  be  considered  later  by  the  author  ;  but  in 
preparing  the  solution  for  this  estimation  it  is  necessary  in  the  pre- 
sence of  chromic  acid  to  add  ammonium  sulphate  first,  and  then  to 
render  alkaline  with  ammonia.  The  ammonium  sulphate  prevents  the 
formation  of  a  basic  nickel  chromate  and  also  heightens  the  silver 
iodide  turbidity.  The  separation  of  iron  and  copper  by  the  chromate 
is  even  better  than  in  the  case  of  the  nickel,  and  in  both  instances  the 
chromate  surpasses  the  acetate  separation.  The  .'teparated  copper 
may  be  easily  estimated  by  the  soda-cyanide  process  (this  vol.,  ii,  140, 
258).  D.  A.  L. 

The  lodometrio  Estimation  of  Molybdenum.  By  Frank  A. 
GoocH  and  John  T.  Norton,  jun.  (Amer.J.  Sci.,  1898,6,  168 — 175). — 
Friedheim  and  Euler  having  taken  exception  to  the  criticisms  passed 
on  their  process  by  Gooch  and  Fairbanks  (Abstr.,  1897,  ii,  76),  the 
authors  state  that,  unless  precautions  are  taken  to  exclude  air,  the 
results  cannot  be  trustworthy.  The  apparatus  is  made  by  sealing 
a  separating  funnel  on  to  a  100  c.c.  Voit  distilling  flask  ;  this  is  in  turn 
connected  with  a  Drexel  wash-bottle,  placed  in  cold  water  and 
containing  solution  of  potassium  iodide.  To  prevent  even  the  slightest 
escape  of  iodine,  it  is  fitted  with  a  bulbed  trap.  About  0-3  gram  of 
the  molybdic  acid  and  075  gram  of  potassium  iodide  having  been 
introduced  into  the  distilling  flask,  the  air  is  expelled  by  means  of  a 
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current  of  carbonic  anhydride,  generated  in  a  Kipp's  apparatus  from 
marble  and  hydrochloric  acid  containing  some  cuprous  chloride. 
Forty  c.c.  of  hydrochloric  acid  of  1  '12  sp.gr.is  then  introduced  by  means 
of  the  separating  funnel,  and  the  whole  is  gently  boiled  in  a  current  of 
the  gas  until  exactly  10  c.c.  of  liquid  is  left  in  the  distilling  flask, 
when  it  may  be  assumed  that  the  last  traces  of  iodine  have  been 
expelled.  The  liberated  iodine  is  then  titrated  with  standard  solution 
of  sodium  thiosulphate  as  usual.  L.  de  K. 

Estimation  of  Technically  Available  Molybdenum  in  Molyb- 
denite. By  Hugo  Borntrager  {Zeit.  anal.  Chem.,  1898,  37,  438). — 
About  a  gram  of  the  mineral  is  digested  (in  a  conical  flask),  for  about  2 
hours,  with  25  c.c.  of  concentrated  nitric  acid  :  ammonia  is  then  added, 
and  the  liquid  filtered.  The  undissolved  portion  is  treated  with  acid 
asecond  time,  and  the  united  filtrates  evaporated  to  dryness  with  excess 
of  nitric  acid;  the  residue,  consisting  of  molybdic  acid  and  ammonium 
nitrate,  is  then  treated  with  50  per  cent,  alcohol,  in  which  the  latter  alone 
dissolves.  The  molybdic  acid  may  be  collected  and  weighed,  or  better, 
dissolved  in  50  c.c.  of  normal  ammonia,  and  the  excess  of  ammonia 
titrated  back  with  normal  sulphuric  acid.  The  metallic  molybdates  in 
the  ore,  which  are  technically  useless,  escape  estimation.       M.  J.  S. 

Patera's  Method  of  Estimating  Uranium.  By  Hugo  Born- 
trager {Zeit.  anal.  Chem.,  1898,  37,  436—437). — The  method,  as 
given  in  Fresenius's  Anleitung  zur  quantitativen  Analyse,  consists  in 
dissolving  the  ore  in  nitric  acid,  adding  an  excess  of  sodium  carbonate, 
boiling,  and  filtering,  by  which  means  the  uranium  passes  into  the 
filtrate  with  only  traces  of  other  metals,  and  can  be  thrown  down  by 
sodium  hydroxide  as  sodium  uranate.  This  method  gives  fairly 
accurate  results  with  rich  ores,  such  as  pitch  blende,  but  when  applied 
to  poor  ores  the  precipitate  is  liable  to  be  seriously  contaminated  with 
silica.  It  is  therefore  advisable  to  dissolve  it  in  hydrochloric  acid 
(after  igniting)  and  to  precipitate  the  uranium  by  ammonia  from  the 
filtrate.  This  precipitate  is  more  easily  washed  than  that  with  soda, 
and  after  ignition  is  weighed  as  UrgO^.  M.  J.  S. 

Estimation  of  Tin  in  Tin  Salts.  By  A.  Froenkel  and  J.  Fasal 
{Chem.  News,  1898,  78,  100— 101).— The  solution  of  the  tin  salt  con- 
taining 0*2  to  0"4  gram  of  metal  is  treated  in  a  flask  with  a  few  drops 
of  hydrochloric  acid  along  with  from  0*5  to  1  gram  of  aluminium 
wire  and  gently  heated.  In  about  half  an  hour,  when  the  tin  is  all 
precipitated,  both  metals  are  completely  dissolved  by  heating  with 
10  c.c.  of  concentrated  hydrochloric  acid  ;  the  solution  is  rendered 
alkaline  by  sodium  hydrogen  carbonate  and  Rochelle  salt,  and  then 
titrated  with  iodine.     The  results  are  low.  T>.  A.  L. 

Detection  of  Bismuth.  By  Egidio  Pollacci  {Gazzetta,  1898, 
28,  i,  391 — 394). — Bismuth  compounds  containing  bromine  or  chlorine 
colour  the  bunsen  flame  bright  green;  the  iodide,  oxide,  or  other 
bismuth  compounds  do  not  give  this  colour,  W.  J.  P. 
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Analysis  of  Soils.  By  Max  Fasson  (Zeit.  aiigw.  Chem.,  1898, 
777 — 781).— The  author  has  slightly  modiBed  the  process  recommended 
by  Dyer  (Trars,,  1894.  115),  and  operates  as  follows  :  120  grams  of 
the  dry  soil  is  introduced  into  a  litre  flask  containing  600  c.c.  of  a  2 
per  cent,  solution  of  citric  acid,  and  after  the  lapse  of  half  an  hour  it 
is  shaken  for  half  an  hour  in  a  Wagner's  apparatus.  The  liquid  is 
then  filtered  and  100  c.c.  is  taken  for  the  estimation  of  the  potassium. 
This,  after  adding  a  few  drops  of  phenolphthalein,  is  mixed  with  a 
slight  excess  of  barium  hydroxide,  which  precipitates  the  greater  part 
of  the  citric  acid  ;  basic  lead  acetate  may  also  be  used,  but  baryta  is 
better.  The  excess  of  barium,  or  lead,  is  precipitated  by  ammonium 
carbonate,  and  the  liquid  is  then  made  up  to  250  c.c.  ;  100  c.c.  of  the 
filtrate,  representing  8  (^rams  of  the  soil,  is  evaporated  in  a  platinum 
dish,  the  residue  incinerated  until  the  carbon  is  almost  entirely  burned 
away,  and  then  powdered  and  boiled  with  dilute  hydrochloric  acid,  the 
whole  being  evaporated  to  dryness.  After  gently  igniting  the  residue, 
it  is  dissolved  in  water,  filtered,  and  precipitated  as  usual  with  platinic 
chloride. 

Lime  is  best  estimated  by  treating  the  earth  in  a  litre-shaking  flask 
for  half  an  hour  with  500  c.c.  of  standardised  hydrochloric  acid  con- 
taining about  half  a  per  cent,  of  hydrogen  chloride,  and  titrating  an 
aliquot  part  with  soda,  using  phenolphthalein  as  indicator. 

L.  DE  E. 

Contributions  to  Forensic  Chemistry.  [Detection  of  Phenol, 
Benzaldehyde,  Carbon  Bisulphide,  Picrotoxin,  Coniine  and 
Nicotine].  By  H.  Meltzeb  (Zeit.  anal.  C/iem.,  1898,  37,  345—358). 
— Detection  of  Phenol  and  Benzaldehyde. — On  heating  to  boiling  an 
aqueous  solution  containing  both  phenol  and  benzaldehyde  mixed  with 
twice  its  volume  of  concentrated  sulphuric  acid,  it  becomes  deep  red, 
and  (if  not  too  dilute)  gives  a  red,  resinous  deposit.  On  adding  potash 
(after  cooling)  to  alkaline  reaction,  the  resinous  substances  dissolve 
with  fine  violet-blue  colour,  and  if  the  liquid,  after  acidifying,  is 
shaken  with  ether,  the  colouring  matter  dissolves  in  it ;  on  evaporation, 
a  residue  is  left  which  dissolves  in  dilute  alcohol  and  is  coloured  blue 
by  alkalis,  but  is  colourless  in  presence  of  free  acids.  Half  a  milligram 
of  phenol  and  one  drop  of  benzaldehyde  suffices  for  the  reaction. 

Detection  of  Carbon  Bisvlphide. — Carbon  bisulphide,  treated  with 
alcoholic  potash,  is  converted  into  potassium  xanthate,  which,  when 
boiled  for  a  short  time  with  ethylic  iodide,  yields  diethylic  thiocarbon- 
ate ;  as  this,  when  boiled  with  ammonia,  splits  up  into  ethylic 
thiocarbamate  and  mercaptan,  the  latter  by  its  odour  affords  a 
means  of  recognising  carbon  bisulphide,  even  when  no  more  than  two 
milligrams  is  present.  The  ethylic  thiocarbamate  can  also  be  recog- 
nised, since  on  boiling  with  alcoholic  potash  it  is  converted  into  potas- 
sium thiocyanate  which  can  be  detected  by  its  reaction  with  ferric 
salts. 

Another  method  consists  in  passing  the  vapour  of  carbon  bisulphide 
along  with  carbonic  anhydride  over  fused  potassium  cyanide,  which  is 
thereby  converted  into  thiocyanate.     A  tube  containing  lead  acetate 
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should  be  inserted  in  the  series  to  arrest  any  hydrogen  sulphide.  Five 
milligrams  of  carbon  bisulphide  can  be  detected  in  this  way,  but  the 
method  is,  of  course,  open  to  the  objection  that  all  volatile  sulphur  com- 
pounds produce  the  same  result. 

Detection  of  Picrotoxin. — A  trace  of  picro toxin  treated  with  benz- 
aldehyde  (diluted  with  its  own  volume  of  alcohol  to  diminish  the  yellow 
colour  which  it  gives  with  the  sulphuric  acid)  and  a  drop  of  concen- 
trated sulphuric  acid  acquires  a  red  colour,  which,  on  gentle  stirring, 
forms  red  streaks  through  the  liquid. 

Detection  of  Goniine  and  Nicotine. — An  alcoholic  solution  of  coniine 
mixed  with  carbon  bisulphide  acquires  a  yellow  colour,  nicotine  gives 
no  coloration.  On  adding  to  the  yellow  solution  a  few  drops  of  a 
dilute  solution  of  copper  sulphate  (1  :  200)  or  ferric  chloride,  charac- 
teristic yellow  to  brown  precipitates  are  produced  ;  nicotine  gives  no 
such  precipitate,  although  with  larger  quantities  of  the  metallic  salts 
it  yields  feeble  yellow  colorations.  The  brown  copper  precipitate  is 
completely  removed  by  ether  (after  adding  water).  Lobeliine,  aniline, 
and  methylamine  give  feeble  yellow  colours  with  carbon  bisulphide, 
but  whereas  these  colours  are  no  longer  visible  at  dilutions  of  1  :  500, 
coniine  gives  a  distinct  reaction  at  a  dilution  of  1  :  10,000.  On  dis- 
solving a  trace  of  nicotine  in  epichlorhydrin  and  heating  to  boiling,  a 
deep  red  coloration  is  produced,  whereas  coniine  gives  no  coloration  ; 
about  0*00025  gram  of  nicotine  can  be  thus  detected.  Strong  solu- 
tions of  lobeliine  give  a  similar  colour,  but  dilute  solutions  give  only  a 
feeble  yellow.  Aniline,  dimethylamine,  cadaverine,  and  ammonia  do 
not  produce  any  coloration.  M.  J.  S. 

f  Characteristic  Reaction  of  Cane-sugar.  By  G.  Popasogli  {Ann. 
Agron.,  1898,24,  141  ;  irom  Bull.  Assoc.  Chim.  Sucr.  Dist.,  13,  No.l), 
— When  0"5  c.c.  of  a  5  per  cent,  solution  of  a  cobalt  salt  and  5  c.c.  of 
50  per  cent,  soda  solution  are  added  to  a  10  or  20  per  cent,  solution  of 
saccharose,  a  stable  amethyst  coloration  is  produced.  In  the  case  of 
glucose,  a  blue  colour  is  obtained,  which  soon  becomes  greenish.  The 
two  sugars  are  readily  distinguished,  and  it  is  possible  to  recognise 
the  presence  of  a  tenth  of  saccharose  in  glucose,  and  to  detect 
addition  of  cane-sugar  to  wine,  condensed  milk,  &c.  Honey  gives  a 
blue  colour  which  changes  to  pale  green ;  lactose  gives  an  unstable 
blue.  Substances  to  be  examined  should  be  freed  from  dextrin  and 
gum  by  means  of  baryta  and  lead  subacetate. 

According  to  Beeson,  a  slight  quantity  of  saccharose,  in  presence  of 
much  glucose,  gives  the  blue  coloration  of  glucose  in  reflected  light, 
whilst  in  transmitted  light,  at  a  distance  of  about  80  cm.  from  the  eye, 
the  violet  colour  of  saccharose  can  be  seen  (Exp.  Stat.  Record,  7, 
740).  K  H.  J.  M. 

Estimation  of  Starch  in  Cereals.  By  Carl  J.  Lintnee  {Zeit. 
angw.  Chem.,  1898,  725—729). — This  is  an  investigation  as  to  the 
best  methods  of  estimating  starch  in  cereals.  The  final  conclusions 
are:  1.  The  various  methods  in  use  all  give  different  results,  and  an 
analyst  should,  therefor-e,  state  what  process  he  has  employed.  2.  The 
substances  which  interfere  are  the  pentosans.  3.  When  these  are 
duljr  allowed  for,  the  results  obtained  by  various  operators  agree  inov§ 
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closely.  4.  The  best  process  will  be,  no  doubt,  the  method  proposed 
by  Sachsse : — dissolving  and  inverting  the  starch  in  one  single  opera- 
tion, making  due  allowances  for  the  dissolved  pentosans. 

L.  DB  K. 

Detection  of  Sawdust  in  Meal.  I3y  G.  A.  Le  Roy  (Cornjd. 
rend.,  1898,  126, 1047— 1048).— When  an  alcoholic  solution  of  phloro- 
glucinol  strongly  acidified  with  phosphoric  acid  is  added  to  meal  and 
gently  heated,  any  particles  of  sawdust  that  may  be  present  acquire 
an  intense  carmine-red  colour,  whilst  fragments  of  grain  are  but 
slightly  affected  and  starch  remains  colourless.  A  hydrochloric  acid 
solution  of  phloroglucinol  acts  too  energetically,  and  the  difference 
between  the  wood  cellulose  and  the  grain  cellulose  is  not  sufficiently 
distinct.  C.  H.  B. 

Estimation  of  the  Acidity  of  Urine.  By  Charles  Lepiebre 
{Compt.retui.,lS98, 126, 1534 — 1536). — The  author  discusses  the  various 
methods  that  have  been  proposed  for  the  estimation  of  the  acidity  of 
urine.  He  considers  that  the  only  exact  method  is  that  of  Gautier, 
in  which  the  liquid  is  made  alkaline  by  means  of  standard  sodium 
hydroxide  solution,  the  phosphates  and  other  salts  precipitated  by 
barium  chloride,  and  the  residual  alkalinity  determined  in  an  aliquot 
part  of  the  filtered  liquid,  using  phenolphthalein  as  an  indicator. 

If  this  method  is  combined  with  the  determination  of  the  acidity 
by  means  of  sodium  hydroxide  in  presence  of  barium  chloride  and 
phenolphthalein  without  previous  filtration,  it  is  possible  to  determine 
the  respective  quantities  of  monometallic  and  bimetallic  phosphates 
present.  C.  H.  B. 

Estimation  of  Tartaric  Acid  in  Presence  of  Citric  Acid.  By 
Arthur  Borntraoer  {Zeit.  anal.  Chem.,  1898,  37,  477— 485).— To 
ascertain  how  far  the  process  worked  out  by  Warington  and  Grosjean 
(this  Journ.,  1875,  973  ;  and  Trans.,  1879,  341)  and  investigated  by 
the  author  (Abstr.,  1886,  1082  ;  1887,  341),  is  suitable  for  the  estima- 
tion of  tartaric  acid  when  citric  acid  is  also  present,  mixtures  contain- 
ing  0*5   to  4    grams  of   hydrogen    potassium  tartrate  with   0*5    to 

5  grams  of  citric  acid  and  5  grams  of  potassium  chloride  were 
neutralised   whilst   hot  by  potash,  cooled,  made  up  to  50  c.c,  and 

6  c.c.  of  a  50  per  cent,  solution  of  citric  acid  added,  stirred  until 
a  precipitate  appeared,  and  left  until  the  next  day  before  filtering. 
The  precipitates  were  washed  with  a  10  per  cent,  solution  of  potassium 
chloride  saturated  with  hydrogen  potassium  tartrate,  and  finally 
twice  with  potassium  chloride  alone  before  titrating. 

It  was  found  that  the  mixture  of  0*5  gram  of  tartrate  and  5  grams 
of  citric  acid  gave,  under  these  conditions,  no  precipitate,  but  that  a 
precipitate  appeared  when  an  additional  gram  of  citric  acid  was  added. 
In  the  cases  where  the  citric  acid  originally  present  did  not  amount  to 
more  than  twice  as  much  as  the  tartrate,  the  use  of  5  grams  of  citric 
acid  as  the  precipitating  agent  gave  fairly  close  quantitative  results, 
but  when  the  amounts  of  tartrate  and  (original)  citric  acid  were  about 
equal,  3  grams  of  citric  acid  sufficed  for  the  precipitation. 

The  following  rule  is  therefore  laid  down ;  such  a  quantity  of  the 
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mixture  is  to  be  taken  as  corresponds  in  total  acidity  with  3  grams  of 
citric  acid.  It  is  neutralised,  &c.,  as  above,  and  precipitated  with 
3  grams  of  citric  acid.  Should  the  amount  of  tartrate  found  be  more 
than  double  that  of  the  citric  acid  found,  the  operation  must  be 
repeated  with  the  addition  (to  the  original  mixture)  of  enough  citric 
acid  to  restore  approximate  equality.  Should,  on  the  other  hand,  the 
amount  of  tartrate  found  be  less  than  half  the  citric  acid  found, 
equality  must  be  restored  by  adding  a  weighed  quantity  of  tartrate. 

M.  J.  S. 

Polarimetric  Estimation  of  Gallotannic  Acid.  By  R.  F.  Wood- 
Smith  and  Cecil  Revis  {Analyst,  1898,  23,  33 — 35). — The  process, 
which  is  intended  for  the  estimation  of  gallotannic  acid  only,  but 
which  may,  perhaps,  be  also  extended  to  other  kinds  of  tannin,  is 
based  on  the  fact  that,  under  certain  conditions,  gelatin  forms  with 
tannin  a  precipitate  of  definite  composition.  Consequently,  if  a  solu- 
tion of  gelatin  be  polarised  before  and  after  treatment  with  tannic  acid, 
the  difference  in  the  two  rotations  will  serve  as  an  indication  of  the 
amount  of  tannin. 

The  details  of  the  process  are  as  follows  :  25  c.c.  of  a  9  per  cent, 
solution  of  gold  label  gelatin  in  water  at  45°  is  put  into  a  100  c.c. 
evaporating  dish  and  heated  on  the  boiling  water  bath  to  60°;  1  c.c. 
of  soluble  albumin  is  then  added,  and  the  whole  heated  for  10  minutes 
with  constant  stirring.  After  cooling  to  50°,  it  is  again  heated  to 
100°  and  filtered;  the  precipitate  is  washed  with  boiling  water  and 
the  filtrate  made  up  to  50  c.c.  at  45°.  The  liquid,  which  must  be 
perfectly  transparent,  is  now  examined  in  a  Schmidt  and  Haensch 
polarimeter  at  45°. 

Twenty-five  c.c.  of  the  same  gelatin  solution  is  now  heated  with 
tannin  solution  containing  about  0"6  gram  of  gallotannic  acid,  and  the 
liquid  poured  off  into  another  dish,  the  precipitate  being  washed  with 
boiling  water.  The  turbid  liquid  is  clarified  as  before  with  fresh 
white  of  egg,  and  then  again  polarised.  Each  degree  difference  in 
polarisation  (sugar  units)  represents  0"0673  gram  of  tannin. 

L.  DE  K. 

Detection  of  Cotton-seed  Oil,  Sesam6  Oil,  and  Earth-nut 
Oil  in  Olive  Oils.  By  Massimo  Tortelli  and  R.  Euggeri  {Zeit. 
angw.  Chem.,  1898,  850 — 853). — The  authors  (this  vol.,  ii,  465)  have 
devised  a  process  for  the  detection  of  cotton-seed  oil  in  edible  oils  ;  and 
they  now  extend  this  method  to  the  detection  also  of  sesame  or  earth-nut 
oil.  To  detect  sesame  oil,  5 — 6  c.c.  of  the  liquid  fatty  acids  is  shaken 
with  an  equal  bulk  of  strong  hydrochloric  acid  and  2  drops  of  a  1  per 
cent,  alcoholic  solution  of  furf uraldehyde.  Even  if  only  1  per  cent,  of 
the  adulterant  is  present,  it  gives  a  characteristic  carmine-red  colour 
to  the  acid. 

To  test  for  earth-nut  oil,  the  insoluble  lead  soap  is  first  thoroughly 
exhausted  with  ether,  and  then  shaken  with  this  solvent  in  the  presence 
of  dilute  hydrochloric  acid.  The  ether  is  distilled  off,  and  the  residue 
of  fatty  acids  is  dissolved  in  100  c.c.  of  90  per  cent,  alcohol  containing 
a  drop  of  dilute  hydrochloric  acid,  and  the  whole  is  heated  to  60°. 
After  cooling  to  10 — 20"  for  about  3  hours,  the  crystalline  precipitate 
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of  lignoceric  and  arachidic  acids  is  filtered  off  and  washed,  first  three 
times  with  10  c.c,  of  90  per  cent,  alcohol,  and  then  several  times  with 
alcohol  of  70  per  cent.  ;  it  is  then  dissolved  off  the  filter  by  boiling 
absolute  alcohol,  and  to  the  filtrate  is  added  100  c.c.  of  90  per  cent, 
alcohol  and  a  drop  of  weak  hydrochloric  acid ;  after  heating  to  60°, 
the  whole  is  allowed  to  cool  for  3  hours.  The  crystals  are  washed  as 
before,  and,  finally,  redissolved  in  boiling  absolute  alcohol.  After 
evaporating  the  solvent,  and  drying  the  fatty  acids  at  100°,  the  melt- 
ing point  is  taken ;  if  this  is  between  74°  and  75*5°,  it  indicates  the 
presence  of  earth-nut  oil.  The  percentage  divided  by  0048  represents 
the  amount  of  the  adulteration.  L.  de  K. 

Oxidised  Cotton-seed  Oil,  and  a  General  Method  for  the 
Analysis  of  Oxidised  Oils.  By  Wiliiklm  Faiirion  {Zeit.  angio. 
Chem.y  1898,  781— 785).— This  is  a  study  of  the  changes  which  take 
place  in  the  constitution  of  cotton-seed  oil  when  exposed  to  the  air. 

The  experiments  were  made  by  saturating  with  cotton  oil  two 
pieces  of  wash-leather,  previously  exhausted  with  light  petroleum, 
and  then  exposing  them  for  8  and  12  days  respectively  to  the  air. 
The  first  piece  was  exhausted  with  light  petroleum,  which  was  then 
evaporated ;  the  second  one  was  similarly  treated,  but  yielded  a 
further  supply  of  fatty  matter  when  again  exhausted  with  ether.  The 
throe  products  thus  obtained,  on  evaporation  of  the  solvents,  were 
then  analysed,  together  with  the  original  oil.  The  method  employed  was 
as  follows.  After  taking  the  iodine,  saponification,  and  acidity  numbers 
as  usual,  2  or  3  grams  of  the  sample  was  saponified  with  10  c.c.  of 
2N  alcoholic  soda,  the  alcohol  evaporated,  and  the  soap  dissolved  in 
hot  water.  It  was  then  placed  in  a  separating  funnel,  and  decomposed 
with  hydrochloric  acid,  25  c.c.  of  light  petroleum  added,  and,  after 
thoroughly  shaking,  the  whole  was  left  over-night,  when  the  clear 
aqueous  liquid  was  drawn  off,  and  the  petroleum  poured  off  from  the 
undissolved  sticky,  oxidised  fatty  acids,  the  latter  being  slightly 
washed  with  more  light  petroleum.  The  residue  left  on  evaporating 
the  petroleum  was  weighed,  dissolved  in  25  c.c.  of  strong  alcohol, 
titrated  with  N/2  soda,  using  phenolphthalein  as  indicator,  and  then 
shaken  with  light  petroleum  to  dissolve  the  unsaponifiable  matters. 
The  oxidised  acids  are  dissolved  in  hot  alcohol,  which  is  then  evapo- 
porated  in  a  weighed  dish,  allowance  being  made  for  any  mineral 
matter  which  may  be  present.  By  deducting  from  the  petroleum 
residue  the  weight  of  the  unsaponifiable  matter,  the  proportion  of 
non-volatile  acids  is  obtained,  the  molecular  weight  of  which  can  be 
calculated  from  the  amouut  of  soda  used.  The  weight  of  the  total 
petroleum  residue,  pliMS  that  of  the  oxidised  fatty  acids,  represents  the 
Hehner  number.  It  appears  that,  as  the  oxidation  proceeds,  the 
iodine  figure  gets  very  low,  being  108"8  in  the  original  sample,  and 
only  55-4,  46'3,  and  29-1  in  the  others;  the  Hehner  figure  also  fell 
from  94-22  to  85-34,  83*62,  and  74-20,  and  the  non-volatile  acids  from 
92-85  to  63-53,  62-91,  and  35-76.  The  inner  saponification  figure  fell 
from  1869  to  128-8,  128-9,  and  74-4.  The  amount  of  unsaponifiable 
matter  fell  from  Tl  to  0-72  in  the  last  sample,  but  showed  a  slight 
apparent  increase  in  the  others.     The  molecular  weight  of  the  non- 
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volatile  acids  fell  from  278-1  to  2762,  273  2,  and  269-1.  On  the 
other  hand,  the  acidity  figure  rose  from  2-2  to  133,  13  8,  and  33-4; 
the  total  saponification  figure  from  190-4  to  223-1,  227-5,  and  271-3; 
and  the  oxidised  fatty  acids  from  0-27  to  20-70,  19-43,  and  37-72. 
The  melting  points  of  the  non-volatile  acids  rose  from  35 — 36°  to 
45_46°,  46°,  and  51°. 

When  cotton-seed  oil  is  oxidised  by  means  of  alkaline  potassium 
permanganate,  a  large  quantity  of  volatile  acids,  chiefly  butyric,  is 
obtained.  L.  de  K. 

A  New  Method  of  Estimating  Fat  in  Pood,  Flesh,  Faeces, 
&c.  By  Leo  Liebermann  and  Salomon  Sz^kely  (PJlilger's  Archiv., 
1898,  72,  360—366). — The  substance  to  be  investigated  is  boiled  with 
potassium  hydroxide  ;  alcohol  is  added,  and  then  sulphuric  acid  care- 
fully. After  cooling,  the  mixture  is  extracted  with  light  petroleum, 
the  soap  dissolved  in  the  light  petroleum  is  determined,  and  the  fatty 
acids  estimated  by  titration  with  decinormal  alcoholic  potash.  Full 
details  of  quantities  used  and  formulae  for  calculating  the  fat  are 
given.  The  method  is  rapid,  can  be  used  with  various  forms  of 
food-stuff,  and  gives  results  which  closely  approximate  to  the  amounts 
found  by  the  older  method  of  ether  extraction  W.  D.  H. 

Fat  Estimation  by  Liebermann's  Saponification  Method. 
By  Ferencz  Tangl  and  J.  Weiser  {Ffliiger's  Archiv.,  1898,  72, 
367 — 369). — The  method,  the  principle  of  which  is  given  in  the  preced- 
ing abstract,  was  compared  with  Dormeyer's  gastric  digestion  method  ; 
flesh  and  faeces  were  examined.  The  numbers  came  out  approximately 
the  same;  on  the  average,  the  new  method  gives  slightly  higher  results. 
The  main  advantage  of  the  new  method  is  its  rapidity.        W.  D.  H. 

Official  Instructions  for  the  Examination  of  Fats  and 
Cheese  {Zeit.  anal.  Cheni.,  1898,  suppt.  7 — 30).- — These  official  in- 
structions, published  on  April  1st,  1898,  by  the  Imperial  Chancellor, 
prescribe  in  minute  detail  the  mode  of  sampling  and  of  carrying  out 
the  following  analytical  operations.  Estimation  in  butter,  margarine, 
lard,  and  other  fats  and  oils,  of  the  amounts  of  water,  casein,  milk- 
sugar,  total  ash,  chlorine,  &c.;  detection  of  boric  and  salicylic  acids, 
formaldehyde,  artificial  colouring  matters,  sesame,  cotton  seed,  and 
other  vegetable  oils  (by  the  phytosterol  reaction) ;  determination  of 
the  melting  and  solidifying  temperatures  of  the  fats  and  fatty  acids, 
of  the  refractive  index  with  the  Zeiss  refractometer,  of  the  acid 
number,  Keichert,  Meissl,  Kottstorfer,  Hehner,  and  Hiibl  values,  the 
non-saponifiable  constituents,  &c.  In  the  case  of  cheese,  the  estimations 
of  water,  fat,  total  and  soluble  nitrogenous  constituents,  free  acids 
and  mineral  constituents,  and  the  procedure  for  ascertaining  the  origin 
of  the  fats  present  are  described.  The  method  of  using  the  refracto- 
meter is  very  fully  described,  but  it  does  not  admit  of  serviceable 
abstraction  apart  from  the  illustrations  given.  M.  J.  S. 

Testing  Colophony.  By  Karl  Dieterich  (Zeit.  angw.  Chem., 
1898,  915 — 919). — The  author  considers  a  sample  to  be  com- 
mercially pure  if  it  conforms  to  the  following  tests.  It  should  be 
transparent,  and  when  boiled  with  water  should  only  give  the  faintest 
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reaction  with  ferric  chloride,  lit  should  leave  practically  no  ash, 
and  be  entirely  soluble  in  alcohol,  oil  of  turpentine,  ethereal  oils, 
acetone,  ether,  chloroform,  methylic  alcohol,  amylic  alcohol,  ethylic 
acetate,  benzene,  and  carbon  bisulphide;  partially  soluble  in  petroleum, 
the  portion  insoluble  in  light  petroleum  of  low  boiling  point  not  to 
exceed  7  per  cent.  The  acidity  figure  should  vary  from  145  to  185  ; 
the  sp.  gr.  from  1045  to  1-085. 

The  acidity  is  determined  by  dissolving  1  gram  of  the  powdered 
sample  in  25  c.c.  N/2  alcoholic  potash,  allowing  it  to  act  for  2  hours  in 
the  cold ;  the  excess  of  alkali  is  then  titrated  with  N/2  sulphuric 
acid  ;  no  water  should  be  added.  The  sp.  gr.  is  conveniently  deter- 
mined by  means  of  weak  brines  of  sp.  gr.  varying  from  1070  to  1085. 

L.  DE  K. 

Detection  of  Colophony  in  Dammar  Resin.  By  Eduabd 
HuisrusoHN  {Zeit.  anal.  C/ietn.,  1898,  37,  456—457  ;  from  Phartn.  Zeit. 
Ru88.,  31,  609). — The  estimation  of  the  acid  number  does  not  give 
trustworthy  results  in  this  case.  Colophony  is  readily  dissolved  by 
aqueous  ammonia  (0*96),  and  is  reprecipitated  by  acids ;  dammar 
resin  yields  a  yellowish  or  reddish  extract,  which  gives  a  feeble  opal- 
escence with  acids.  The  resin  is  digested  with  the  ammonia  for  half 
an  hour,  and  the  filtered  extract  acidified  with  acetic  acid.  Five  per 
cent,  of  colophony  can  be  detected.  M.  J.  S. 

Detection  of  Colophony  in  Guaiacum  Resin.  By  Eduard 
HiKSCHSoiiN  {Zeit.  anal.  Chem.,  1898,37,  459  ;  from  Pharm.  Zeit.  Jiuss., 
34,  513). — The  method  prescribed  by  the  Russian  Pharmacopoeia 
consists  in  precipitating  the  resin  by  water  from  its  alcoholic  solution 
and  shaking  the  precipitate  with  potash,  when  the  guaiacum  dissolves 
to  a  clear  solution,  whilst  colophony  gives  a  turbid  solution  and  a  pre- 
cipitate of  resin  soap.  The  method  may  be  applied  directly  to  the 
original  resin.  The  powdered  substance  is  shaken  with  potash  solu- 
tion of  about  15  per  cent. ;  a  stronger  solution  would  precipitate  the 
potassium  salt  of  the  guaiacum  resin,  whilst  a  weaker  one  fails  to  pre- 
cipitate the  colophony  soaps.  The  presence  of  soda  must  be  avoided. 
Another  method  is  to  shake  the  finely  powdered  resin  with  4  or  5 
parts  of  light  petroleum,  and  mix  the  colourless  filtrate  with  an  equal 
volume  of  a  0*1  per  cent,  aqueous  solution  of  cupric  acetate.  The 
presence  of  colophony  is  revealed  by  a  blue  or  bluish-green  colour. 
Should  less  than  10  per  cent,  be  present,  the  petroleum  solution  would 
need  concentrating.  M.  J,  S. 

Detection  of  Pyramidone  in  Urine.  By  Adolf  Jolles  {Zeit. 
anal.  Chem.,  1898,  37,  441 — 442). — Dimethylamidophenyldimethyl- 
pyrazolone,  or  pyramidone,  prepared  by  Filehne  and  Spiro,  and  recom- 
mended by  them  as  a  substitute  for  antipyrin  {Berlin.  Klin.  Wochcnshr., 
1896,  No.  48),  yields  bluish-violet  colours  when  oxidised  by  ferric 
chloride,  nitric  and  nitrous  acids,  and  the  halogens.  Most  of  these 
colours  rapidly  fade  and  disappear,  but  the  blue  colour  obtained  with 
alcoholic  iodine  solution  passes,  after  some  time,  into  red.  Hydrogen 
peroxide  gives  a  blue  colour  only  on  warming ;  acidified  permanganate 
acts  too  energetically,  producing  only  colourless  compounds.  Of  these 
reactions,  that  with  iodine  is  alone  suitable  for  detecting  pyramidone 
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in  urine.  A  1  per  cent,  iodine  solution  floated  on  the  urine  (after 
0*2  gram  of  pyrazolone  had  been  taken  twice  a  day)  gave  a  sharp, 
violet-red  ring,  which,  on  standing,  passed  into  reddish-brown. 

M.  J.  S. 

Detection  of  Quinine.  By  Egidio  Pollacci  {Gazzetta,  1898, 
28,  i,  391 — 394). — The  author  detects  quinine  by  the  formation  of 
thalleoquinine  as  follows.  A  centigram  of  the  quinine  compound  is 
dissolved  in  1  c.c.  of  water  and  2  drops  of  sulphuric  acid.  A  small 
piece  of  lead  peroxide  is  then  put  in,  and  the  liquid  gradually  heated 
to  boiling  ;  after  adding  3 — 4  c.c.  of  water  and  allowing  to  stand,  a 
layer  of  ammonium  hydroxide  is  poured  in,  when  an  emerald  green 
disc  or  ring  is  produced.  W.  J.  P. 

Detection  of  Atropine  and  Hyoscyamine  in  Urine.  By  S. 
Vreven  {GJiem.  Centr.,  1898,  i,  225  ;  ixomrharm.  Centr.-H.,  1897,  38, 
867). — Three  hundred  c.c.  of  the  urine,after  standing  for  8  days, is  made 
alkaline  with  ammonia,  and  after  shaking  with  chloroform,  the  emulsion 
is  drawn  off  and  mixed  with  a  little  alcohol,  which  will  cause  the  chloro- 
form to  separate  ;  this  is  then  shaken  with  acidified  water,  and  the 
aqueous  liquid  is  again  made  alkaline  with  ammonia  and  agitated  with 
chloroform.  Finally,  the  chloroform  extract  is  evaporated,  and  the  resi- 
due, dissolved  in  a  drop  of  acidified  water,  is  treated  on  a  microscopic 
slide  with  a  minute  drop  of  a  solution  of  10  grams  of  potassium  iodide, 
and  5  grams  of  cadmium  iodide,  in  100  c.c.  of  water  (Marme's  reagent), 
and  stirred  until  the  milky  liquid  has  become  clear  again.  Crystals 
soon  begin  to  form  which,  under  the  microscope,  show  very  charac- 
teristic forms  for  either  of  the  alkaloids.  L.  de  K. 

Application  of  the  Digitonine  Test.  By  C.  0.  Keller  [Chem. 
Centr.,  1898,  i,  222  ;  from  Ber.  Deutsch.  PJmrm.  Ges.,  7,  470—471).— 
Kiliani  having  stated  that  digitonine  does  not  occur  in  digitalis  leaves, 
the  author  has  repeated  these  experiments,  and  has  come  to  the  con- 
clusion that  Kiliani's  digitaline  was  in  reality  digitonine. 

If  O'Ol  gi'am  of  this  alkaloid,  dissolved  in  5  c.c.  of  hydrochloric  acid 
of  sp.  gr.  =  1*19,  is  heated  on  the  water  bath,  the  liquid  turns  first 
yellow,  then  deep  red,  and  finally  dark  blue.  If,  when  cold,  20  c.c.  of 
water  is  added,  a  blue  liquid  with  a  red  fluorescence  is  obtained  which 
soon  diminishes.  Of  the  other  digitalis  akaloids,  digitaline  alone  gives 
a  somewhat  similar  reaction.  L.  de  K. 

Oubebs.  By  C.  Hartwich  {Arch.  Pharm.,  1898,  236,  172—199). 
— The  author  considers  in  detail  the  morphological  characteristics  of 
cubebs,  and  of  fruits  which  are  employed  for  their  adulteration.  It 
is  pointed  out  that  amongst  the  latter  are  fruits  which  contain  no 
cubebin,  and  yet  cannot  be  distinguished,  either  in  appearance  or 
microscopically,  from  true  cubebs ;  as,  however,  they  fail  to  yield  a 
red  coloration  with  sulphuric  acid,  owing  to  the  absence  of  cubebin, 
an  easy  means  is  afforded  for  their  detection.  W.  A.  D. 

Detection  of  Albumoses  in  Urine.  By  Ivar  Bawg  {Zeit.  anal. 
Chem.,  1898,  37,  410—411);  from  Bent.  med.  Woch.,  1898,  17).— 
To  avoid  the  disturbing  effect  of  urobilin  in  testing  for  peptones 
with  phosphomolybdic  acid,  10  c.c.  of  the  urine,  to  which,  in  a  test 
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tube,  8  grams  of  finely  powdered  ammonium  sulphate  is  added,  is 
heated  for  a  moment  to  boiling  ;  the  peptone  adheres  to  the  walls  of 
the  tube, and  its  separation  is  best  promoted  by  centrifugalising  for  ^ — 1 
minute.  The  upper  liquid  is  decanted,  the  sediment  washed  with 
alcohol,  which  also  is  poured  off  and  can  be  tested  for  urobilin,  and 
the  residue  is  dissolved  in  a  little  water,  and,  after  filtration,  tested 
for  the  biuret  reaction.  Other  colouring  matters  in  urine  are  without 
influence.  Should  the  alcoholic  extract  be  red  and  show  the  spectrum 
of  hsematoporphyrin,  the  urine  may  be  first  precipitated  by  barium 
chloride  in  order  to  remove  that  substance.  M.  J.  S. 

Estimation  of  Proteids.  By  N.  C.  Henbik  Schjernino 
{Zeit.  anal.  Chem.,  1898,  37,  413— 422).— This  communication  is 
mainly  a  summing  up  of  the  author's  earlier  papers  on  the  same 
subject  (Abstr.,  1894,  ii,  371;  1895,  ii,  428;  1896,  ii,  631;  this 
vol.,  ii,  271,  416).  The  reagents  used  are  those  described  in  Abstr., 
1896,  ii,  631,  with  the  addition  of  a  5  per  cent,  mercuric  chloride 
solution,  which  is  used  instead  of  lead  acetate  when  that  reagent  does 
not  give  satisfactory  results.  In  all  cases,  the  proteid  solution  should 
be  so  far  diluted  that  10  c.c.  of  it  contains  nitrogen  corresponding 
with  5  c.c.  of  N/10  acid.  If  a  quantity  of  the  solution  suflBcient  to 
require  10  c.c.  of  N/10  acid  fails  to  precipitate  all  the  iron  from 
0*8  gram  of  ferric  acetate  (Abstr.,  1896,  ii,  631),  the  substance  is 
regarded  as  poor  in  ash,  and  calcium  chloride  or  sodium  phosphate  is 
added  prior  to  the  precipitation  with  tin,  lead,  and  iron  respectively. 
In  all  cases,  the  precipitation  takes  place  in  an  acid  solution.  The 
criterion  of  a  satisfactory  precipitation  is  that  a  clear  filtrate  contain- 
ing (except  in  the  case  of  ferric  acetate)  an  excess  of  the  reagent  is 
obtained.  After  collecting  the  precipitates  on  an  11  cm.  extracted 
filter,  it  suffices  to  fill  the  filter  twice  with  the  appropriate  washing 
liquid ;  the  iron  precipitate  alone  requires  3 — 4  washings.  The 
analytical  numbers  are  finally  worked  out  as  follows  :  the  stannous 
chloride  precipitate  (a)  contains  albumin  I  ;  the  lead  acetate  or 
mercuric  chloride  precipitate  (b)  contains  albumins  I  and  II,  and 
denuclein  ;  the  ferric  acetate  precipitate  (c)  contains  the  above  with 
propeptones ;  the  uranium  acetate  precipitate  (d)  contains  peptone  in 
addition  to  the  others;  and  the  magnesium  sulphate  precipitate  (e) 
contains  the  two  albumins  and  the  propeptones.  Thence  a  =  albumin  I ; 
b  -[a  +  {c-  e)]  =  albumin  II ;  c  -  e  =  denuclein ;  c-b  =  propeptones  ; 
d-  c  =  peptones.  M.  J.  S. 

Estimation  of  Gelatin.  By  P.  Carles  {Ghem.  Centr.,  1898,  i,  226  ; 
from  Rev.  Intei-n.  Fals\f.,  10,  203). — Jean  has  published  a  process  for 
the  estimation  of  gelatin  in  meat  extracts  based  upon  its  precipitation 
by  tannin  and  the  estimation  of  the  excess  of  the  latter  by  titration 
with  iodine. 

The  author  points  out  that  various  kinds  of  gelatin  combine  with 
various  quantities  of  tannin  ;  for  instance,  1  gram  of  tannin  precipi- 
tates 1  gram  of  isinglass,  0*91  gram  of  gelatin,  0'87  gram  of  so-called 
Bordeaux-gelatin,  and  0'80  gram  of  glue;  also  31  grams  of  white  of 
^^^,  25  grams  of  blood-serum,  and  310  grams  of  commercial  albumin. 

L.  DE  K. 


ANALYTICAL  CHEMISTRY.  659 

Estimation  of  Indican  in  Urine.  By  Amann  [Chem.  Centr., 
1898,  i,  152  ;  from  Rejx  Pharm.,  1897,  437).— Twenty  c.c.  of  urine 
is  gently  shaken  with  a  few  drops  of  sulphuric  acid,  5  c.c.  of  chloro- 
form and  5  c.c.  of  a  10  per  cent,  solution  of  sodium  persulphate;  the 
indigo  thus  generated  dissolves  in  the  chloroform,  colouring  it  a  more 
or  less  deep  blue.  This  reaction  is  more  delicate  than  the  oxidation 
by  means  of  a  hypochlorite,  hypobromite,  or  permanganate,  and  is  not 
interfered  with  by  the  presence  of  albumin.  Scatole  gives  a  reddish- 
violet  coloration  with  the  reagent,  but  the  colouring  matter  does  not 
pass  into  solution  in  the  chloroform;  the  intensity  of  the  colour 
corresponds  with  the  amount  of  scatole.  L.  de  K. 

Estimation  of  Urinary  Indican.  By  Eyvin  Wang  {Zeit.  pkysiol. 
Chem.,  1898,  25,  406 — 410). — The  following  method  is  recommended. 
The  urine  is  precipitated  with  20  per  cent,  solution  of  lead  acetate, 
and  the  clear  filtrate  decomposed  with  the  same  volume  of  Obermayer's 
reagent.  The  mixture  is  then  extracted  with  chloroform  until  the 
extract  is  colourless ;  the  chloroform  is  evaporated,  the  residue 
dried  on  the  water  bath,  and  a  few  c.c.  of  concentrated  sulphuric  acid 
added  ;  after  24  hours,  100  c.c.  of  water  is  added,  and  the  liquid  titrated 
with  potassium  permanganate.  Various  precautions  to  be  adopted 
during  the  analysis  are  described  fully.  The  author's  results  are 
reserved  for  a  future  paper.  W.  D.  H. 

Estimation  of  Indigotin  on  the  Fibre.  By  A.  Binz  and  F. 
Rung  {Zeit.  angw.  Chem.,  1898,  904— 905).— The  authors  think  the 
following  process  is  the  best  of  all  the  methods  as  yet  proposed. 
Ten  grams  of  the  cotton  is  boiled  for  3  or  4  hours  with  150  c.c.  of 
glacial  acetic  acid  in  a  Soxhlet's  apparatus,  and  the  acid  is  poured 
into  300  c.c.  of  water  mixed  with  150  c.c.  of  ether;  the  indigotin  is 
completely  precipitated,  but  remains  suspended  in  the  ethereal  layer. 
The  aqueous  layer  being  removed  by  means  of  a  separating  funnel, 
the  indigotin  is  collected  on  a  weighed  filter,  washed  with  alcohol  and 
ether,  dried,  and  weighed. 

Cellulose  is  also  slightly  dissolved  by  the  acid,  but  the  acetylised 
product  remains  dissolved  in  the  ether.  L.  de  K. 

Chemistry  of  Tobacco.  By  Richard  Kissling  (C/tewi.  Zeit.,  1898, 
22,  1 — 4). — Estimation  of  the  Moisture. — The  moisture  is  best  deter- 
mined by  first  partially  drying  the  sample  over  sulphuric  acid ;  when 
dry  enough  to  be  powdered,  it  is  weighed,  and  then  reduced  to  a  fine 
powder ;  I  gram  of  this  is  then  dried  over  sulphuric  acid  for  24  hours, 
when  it  will  generally  be  quite  dry.  The  dried  tobacco  is  very  hygro- 
scopic, and,  after  24  hours,  will  have  reabsorbed  nearly  all  its  original 
moisture. 

Estimation  of  Malic  and  Citric  Acids. — The  following  method  is 
proposed.  Ten  grams  of  the  powder  containing  about  4  per  cent,  of 
moisture  is  put  into  a  porcelain  basin  and  thoroughly  impregnated 
with  10  grams  of  dilute  sulphuric  acid;  the  mass  is  now  mixed  with 
about  10  grams  of  powdered  pumice  so  as  to  obtain  a  reasonably  dry 
mixture,  which  is  placed  in  a  filter  paper  cartridge  and  extracted  for 
20  hours  with  ether  to  dissolve  the  organic  acids.     The  ether  is  then 
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dilated  to  100  c.c,  and  extracted  by  being  shaken  with  100  c.c.  of 
water  saturated  with  ether,  the  extraction  being  repeated  two  or 
three  times ;  the  mixed  aqueous  solutions  are  diluted  to  250  c.c,  and 
25  c.c.  of  this  is  warmetl  to  expel  the  ether,  and  then  titrated  with 
standard  baryta  water  ;  in  this  way,  the  joint  amount  of  citric  and 
malic  acids  is  obtained.  To  find  the  amount  of  malic  acid,  the 
neutralised  liquid  is  cooled  to  0",  which  causes  the  barium  citrate  to 
crystallise  out ;  the  precipitate  is  then  washed  with  20  c.c.  of  cold  water, 
afterwards  with  50  c.c.  of  a  mixture  of  equal  vols,  of  alcohol  and 
ether,  and  the  barium  malate  is  completely  precipitated  by  adding  to 
the  filtrate  160  c.c.  of  the  same  ether-alcohol  mixture.  The  pre- 
cipitate after  being  washed  with  a  little  ether-alcohol  is  dried 
and  ignited,  and  from  the  amount  of  ash  (barium  carbonate)  the 
amount  of  malic  acid  is  calculated.  The  barium  citrate  precipitate  is 
treated  in  the  same  manner.  L.  de  K. 


INDEX    OF    AUTHORS'    NAMES. 


ABSTRACTS.     1898.     Parts  I.  &  II. 

(Marked  A.  i  and  A.  ii  respectively)  ;  and  also  to  Transactions,  1898 
(marked  T.) ;  and  to  Proceedings  of  the  Session  1897 — 1898, 
Nos.  183  to  197,  Nov.,  1897— June,  1898  (marked  P.). 


Aarland,  Oeorg,  behaviour  of  sodium 
thiosulphate  solutions  with  acids, 
A.,  ii,  216. 

Abati,  Oino,  refractive  and  dispersive 
power  of  combined  silicon,  A.,  ii,  274. 

Abderhalden,  Emil,  analyses  of  blood, 
A.,  ii,  35. 

estimation  of  haemoglobin  in  cat's 

blood,  A.,  ii,  415. 

comparative     composition    of  the 

blood,  A.,  ii,  442. 

Abegg,  Richard,  determination  of  the 
freezing  point  reductions  of  dilute 
solutions  and  their  relations  to  the 
theories  of  solutions,  A. ,  ii,  368. 

demonstration    of      the     Ludwig 

phenomenon,  A.,  ii,  422. 

Abeles,  Hans,  alcoholic  fermentation 
without  yeast  cells,  A.,  ii,  621. 

Abeloas,  J.  E. ,  and  G.  Blames,  mechan- 
ism of  organic  oxidation.  A.,  ii,  36. 

Aberson,  J.  H. ,  malic  acid  from  Crassu- 
lacem.  A.,  i,  513. 

Abt,  Antal,  resistance  and  specific  heat 
of  some  oxides  and  sulphides  of  iron, 
A.,  ii,  106. 

Ach,  Friedrich.     See  Emil  Fischer. 

Ach,  Lorenz.     See  Emil  Fischer. 

Adams,  Maxwell.  See  George  M. 
Bichardson,  Stewart  W.  Young. 

Adelphe.     See  A.  Gonnard. 

Adeney,  Walter  Ernest,  nature  of  fer- 
mentative changes  in  natural  and 
polluted  waters,  and  in  artificial 
solutions,  as  indicated  by  the  com- 
position of  the  dissolved  gases,  IV., 
humus,  its  formation  and  influence 
in  nitrification,  A.,  ii,  86. 

Adrian,  and  Auguste  Trillat,  action  of 
phosphoric  acid  on  glycerol.  A., 
i,  459. 

VOL.  LXXIV.  ii. 


Adrian,  and  Auguste  Trillat,  acid  gly- 
cerophosphates, A.,  i,  650. 

volumetric  estimation  of  gly- 
cerophosphates, A.,  ii,  462. 

Abrens,  Felix  B.,  syntheses  in  the 
piperidiue  series,  II.  and  III.,  A., 
i,  686. 

Aignan,  A.,  and  E.  Dngas,  solubilities 
of  liquids,  A. ,  ii,  62. 

Aisinmann,  Semjon,  estimation  of  par- 
affin in  crude  oil  distillates,  A., 
ii,  261. 

Alberda  van  Ekenstein,  W. ,  caroubinose 
and  <i-mannose,  A.,  i,  118. 

Alberda  van  Ekenstein,  W.  See  also 
Cornelis  Adriaan  Lobry  de  Bruyn. 

Albro,  Alice  H.  See  Bussell  IT.  Chit- 
tenden. 

Alexander,  Franz,  gastric  digestion  of 
caseinogen,  A.,  ii,  615. 

Alfa,  J.     See  Rudolph  F.  Weinland. 

Allen,  Alfred  Henry,  chemistry  of 
whiskey.  A.,  i,  221. 

assay  of  electro-plating  and  gilding 

solutions,  A.,  ii,  146. 

Allen,  Alfred  Henry,  and  A.  B.  Searle, 
improved  method  of  estimating  pro- 
teids  and  gelatinous  substances,  A., 
ii,  320. 

Allen,  Eugene  T.  native  iron  in  the 
coal  measures  of  Missouri,  A.,  ii,  120. 

AUendorf,  Paul.     See  August  Klages. 

Altschul,  Julius,  parahydroxyphenyl- 
hydrazine.  A.,  i,  366. 

Alvisi,  Ugo,  relation  between  the  mole- 
cular weights  and  densities  of  liquids 
and  solids,  A.,  ii,  209. 

Amann,  estimation  of  indican  in  urine, 
A.,  ii,  659. 

Ambiibl,  Gottwalt,  gravimetric  estima- 
tion of  sugars  by  Fehling-Allihn's 
process.  A.,  ii,  98. 

Amort,  E.     See  Alfred  Fartbeil. 

48 


662 


INDEX   OF   AUTHORS. 


AmpoU,  G.,  ami  E.  Oarino,  denitritica- 

tion,  A.,  ii,  177. 
Ampola,   O.,   aud  C.  Bimatori,  use  of 

nicthylic    oxalate   in    cryoscopy,    A., 

ii,  209. 
Ampola,  O.,  and  C.  XTlpUni,  denitrifica- 

tioii,  A.,  ii,  622. 
Andra,  O.    Sm  0»ear  Kallner. 
Andr^,  Oustave,  some  baaes  derived  from 

pi{)cridinc,  A.,  i,  685. 
combination  of  pyridine  and  tri- 

methylamine  with  formic  and  acetic 

acid%  A.,  ii,  601. 
Andreaaeh,  Rtulo\f,  thiocarbamide  deri- 
vative*, A.,  i,  243. 
Aadreooei,  Amerieo,  action  of  nitric  acid 

on  deamotropooantonin.  A.,  i,  266. 
action  of  phoaphonu  chlorides  on 

oxygenated  deriTativesof  2 :  l-pyrrodi* 

•zoles.  A.,  i,  277. 
l-phenyl-3-methyIpvrro>2  :  4-dia- 

zole  and  ita  ethiodide  and  ethobromide, 

A.,  i,  278. 
constitution  of  the  pyrrodiazolones, 

A.,  i.  278. 
Andreoooi,  Amtrico,  and  Nicola  CMttoro, 

D'diiction    of   2 : 4-pyiTodiaxolaa,    A., 

i.  277. 
Andrews,    If.   fK,   aelf-regnlating  gas- 

giuirating  apparatus),  A.,  ii,  290. 
Andrlik,  Karl,  estimation  of  invert-sugar 

l>y  Te-ika's  method,  A.,  ii,  355. 
Anelli,  O.  See  AUilio  Porgotti. 
Angeli,   Angtlo,  V.   Meyers  etherifica- 

tion  law.  A.,  i,  234. 
action  of  nitrous  acid  on  camphor- 

oxime,  A.,  i,  696. 

nitrohydroxylamic  acid,  A.,  ii,  516. 

Annable,  Henry.    See  Oeorge  Toang. 
Anachilti,  Richard,  law  of  etherification 

of  unsymmetrical  aliphatic  dicarboxylic 

aci.U,  A.,  i.  127. 
Anschtlts,  Richard,  and  JuZien  Drngnuui, 

preparation    of     ethereal    salts.    A., 

1, 128. 
Anton,  estimation  of  hydrogen  cyanide 

in  fthereal  oil  of  bitter  almonds,  A., 

ii,  354. 
Antony,  Ubaldo,  and  Ghiido  Oigli,  hydro- 

]y  tic  decomposition  of  bismuth  nitrate, 

A.,  ii,  598. 
Ap^ry,   Pierre,   detection  of  aloes,  A., 

ii,  468. 
Arbackle,  ff.  B.    See  Harmon  Northrup 

Morie. 
Archbutt,    Leonard,   Hehner's  bromine 

tliprinal  test  for  oils,  A.,  ii,  316. 
Archibald,  K  B.,     See  James  G.  Hac- 

Oregor. 
Armitage,  F.  P.,  the  atomic  weight  of 

boron,    P.,  1898,  22;   discussion,  P., 

23. 


Amaad,  Albert,  ouabain,  A.,  i,  877. 
products  obtained  by  the  hydrolysis 

of  ouabain,  A.,  i,  597. 
action   of  alkalis  on  ouabain.  A., 

i,  697. 
a    crystalline    heptacetin    derived 

from  ouabain.  A.,  i,  6/7. 
Amdt  Kurt.  See  Oeorg  W.A.  Kahlbaom. 
Arth,  Georges,  apparatus  for  tite  estima- 
tion of  free  nitrogen  in  purified  coal 

gas,  A.,  ii,  535. 
Arthus,  Maurice,  application  of  dialysis 

to  certain  questions  in  chemical  physi- 
ology, A.,  li,  174. 
Aaelukk,  [Ado\f]  Osrian,  the  naphthenes 

of  Russian  petroleum.  A.,  i,  407. 
di-isopro|>yl  in  light  petroleum  from 

Baku,  A.,  i,  545. 
occurrence  of  methylpentamethyl- 

ene    in    light    petroleum     from     the 

Caucasus,  A.,  i,  565. 
Asher,  Lioti,  and  A.  O.  Barbara,  origin 

and  formation  of  lymph.  A.,  ii,  239. 
Aaton,  Emily   [Aliaia].      See  Philippe 

A.  Qaye. 
Astrnc,    A.,    volumetric    estimation  of 

glycerophosphates.  A.,  ii,  462. 
Astme,  A. ,  See  also  II.  Imbert. 
Aaehy,   Oeorge,    the  moist  combustion 

method  of  determining  carbon  in  steel, 

A.,  ii,  484. 
the  errors  in  estimations  of  carbon 

where  weighed  potash   bulbs  arc  em- 
ployed, A.,  ii,  534. 
"brown's  method  of  estimating  sili- 
con in  steel,  A.,  ii,  539. 
Austell,    Alfred.      See    JawM    Locke, 

Edgar  Francia  Smith. 
Austin,  A.  E.,  estimation  of  glycogen 

in  the  liver.  A.,  ii,  265. 
Austin,  Martha,  eatimation  of  manganese 

se]>arated  a8  carbonate.  A.,  ii,  646. 
Austin,  Martha.    See  also  Frank  Austin 

Gooch. 
Antenrieth,  Wilhelm,  })hosphates  derived 

from  the  phenols,  A.,  i,  14. 
Antenrieth,  fFillulm,  and   Otto  Hilde- 

brand,  action  of  phosphorus  thiochlor- 

ide  on  solutions  of  phenols  in  aqueous 

alkali.  A.,  i,  419. 
synthesis   of   a  phosphazine, 

A.,  i,  476. 
Antenrieth,    Wilhelm,    and  ZoUdn  von 

Vamossy,  phenylic  phosphates  in  the 

animal  body,  A.,  ii,  617. 
Antenrieth,       Wilhehn,      and      Adolf 

Windaus,  detection  and  estimation  of 

sulphurous   and   thiosulphuric   acids, 

A.,  ii,  452. 
Auwers,  Karl,  formation  of  anhydrides 

of    aliphatic    dicarboxylic  acids,    A., 

i,  630. 


INDEX   OF   AUTHORS. 


663 


Auwers,  Karl,  derivatives  of   aromatic 

/8-  and  5-oxides,  A.,  i,  646. 
Auwers,    Karl    [and    in  part  F.   Bet- 

teridge,     E.     Fritzweiler,     and    F. 

Mayer],    substituted    succinic    acids, 

A.,  i,  125. 
Auwers,  Karl,  and  Norman  L.  Sheldon, 

new    derivatives    of    dibromanliydro- 

parahydroxy-i|/-cuinylic    alcohol,     A. , 

i,  646. 
Avery,     Samuel,     and    Rosa    Bouton, 

phenylglutaric   acid  and    its    deriva- 
tives, A.,  i,  526. 
Avery,     Samuel,     and    Benton    Dales, 

electrolytic  estimation   of    cadmium, 

A.,  ii,  49. 
Avery,  Samuel,  and  3fary  L.  Fossler, 

)3-phenyl-a-methylglutaric    acid,    A., 

i,  527. 
Aykroyd,  Henry  E.     See  Fred.  William 

Bichardson. 


B. 


Bahcock,  S.  C.     See  Edward  D.  Camp- 
hell. 
Bach,    A.,   action  of    formaldehyde   on 

albumin,  A.,  i,  287. 
reduction,  electrolysis,  and  photo 

lysis    of      carbonic     anhydride,    A. 

ii,  332. 
Backe,  A,     See  H.  Weigmann. 
Baer,   S.  H.,  and  Albert  B.  Prescott 

methylenedipyridine       iodide,        A 

i,  42. 
Baeyer,  Adolf  von,  and  Hans  von  Liehig 

dialdehyde  of  adipic  acid,  A.,  i,  638. 
Baeyer,  Adolf  von,  and  Victor  Villiger, 

orientation  in  the  terpene  series  :  Con 

version   of  monocyclic   terpenes  into 

the     corresponding      derivatives      of 

benzene,  A.,  i,  442,  675. 
Bailey,     Edgar    Henry     Summ,erjield, 

composition  of  the  Louisville  mineral 

water.  A.,  ii,  33. 
Bailey,  Henry,  estimation  of  unsaponi- 

fiable  oil  in  greases  with  a  lime  base, 

A.,  ii,  198. 
Baird,  fV.  H.     See  Winthrop  E.  Stone. 
Baker,    H.     Brereton,     the    drying    of 

ammonia  and  hvdrogen  chloride,   T. , 

422  ;  P.,  1898,  9^9  ;  discussion,  P.,  100. 
Baker,    T.    J.,    estimation   of  silver  in 

silver-plating  solutions.  A.,  ii,  93. 
Balbiano,      Luigi,      pyrazolecarboxylic 

acids,  A.,  i,  691. 
Balke,  Paul,  decomposition  products  of 

carniferrin,  A.,  i,  100. 
Ball,  John,  serpentines  of  Davos,    A., 

ii,  125. 


Balland,   composition  of   potatoes,  A., 

ii,  43. 

composition  of  oats.  A.,  ii,  132. 

composition     of    buckwheat,     A., 

ii,  182. 
composition  of  the  straw  of  wheat, 

oats,  and  rye.  A.,  ii,  304. 
composition  of  fish,  crustaceoe,  and 

molluscs,  A.,  ii,  618. 
Ballard,     Edward    George,    volumetric 

estimation  of  zinc,  A.,  ii,  311. 
Ballo,  Mathias,  detection  of  tallow  in 

lard,  A.,  ii,  359. 
Bamberger,       Eugen,       nitrosoalphyl- 

hydroxylamines,  A.,  i,  366. 
Bamberger,  Eugen,  Jians  Biisdorf,  and 

H.    Sand,    reactions    of    the    nitroso- 

alphyls   with   concentrated   sulphuric 

acid,  A.,  i,  521. 
Bamberger,    Eugen,     and    Jae.    Kunz, 

intramolecular  rearrangement  of  sul- 

phonic  acids,  II.,  A.,  i,  31. 
Bamberger,    Eugen,    and   Jan  Lagutt, 

reaction  of  phenylhydroxylamine  with 

alcoholic    sulphuric    acid    and    with 

aniline,  A.,  i,  520. 
Bamberger,   Eugen,  and  Edmond  Een- 

auld,    alphyl     and    alkyl    hydroxyl- 

amines.  A.,  i,  20. 
Bamberger,  Eugen,  and  Fred.  Tschirner, 

the  oxidation  of  aniline.  A.,  i,  518. 
Bamberger,     Heinrich,     formation     of 

metallic  sodium  from  sodium  peroxide, 

A.,  ii,  291. 
analvsis    of   calcium  carbide.    A., 

ii,  408.' 
Bamberger,  Max,  and  Anton  Landsiedl, 

natural     resins     (iiberwalluugsharze), 

A.,  i,  88. 
■ argon  in  the  Vbslau  springs, 

Vienna,  A.,  ii,  478. 
Bancroft,     Wilder    Dwight,    quintuple 

points,  A.,  ii,  64. 

solids  and  vapours.  A.,  ii,  64. 

a  triangular  diagram  [to  represent 

composition — temperature      changes], 

A.,  ii,  65. 

two  liquid  phases.  A.,  ii,  65,  212. 

nascent  hydrogen.  A.,  ii,  69. 

ternary  mixtures,  A.,  ii,  212. 

correction  [lead iodide],  A.,  ii,  220. 

Bandow,   Erich,  ami  Richard  Wolffen- 

stein,  electrolytic  preparation  of  Ijydro- 

cotarnine.  A.,  i,  702. 
Bang,   Ivar,   detection  of  albumoses  in 

urine,  A.,  ii,  657. 
Barbera,  A.  G.     See  Leon  Asher. 
Barbet,  E.,  estimation  of  aldehydes  in 

spirit     bv    means    of    phenols,    A., 

ii,  464. 
Barbet,  E.,  and  Jandrier,  detection  of 

aldehydes  and  phenols,  A.,  ii,  265. 

48—2 


664 


INDEX   OF  AUTHORS. 


Barbier ,  Phillipe,  dimethylheptcnol  .anew 

unsaturated  tertiary  alcohol,  A.,  i,  617. 

Bardach,   Bruno,   influence    of   certain 

drugii  on  the  analysis  of  urine,  A., 

ii,  268. 

Bamei,     Bayard.      See    Henry    Lord 

Wheeler. 
Barnes,  //.  T.     See  Hugh  L.  Callendar. 
Barnes,   Joseph,   estimation  of  organic 
matter  by  chromic  acid,  A. ,  ii,  97. 

prepiration    of   water    free    from 

ammonia,  A.,  ii,  146. 
Barnstein,  F.     See  (hear  Kellner. 
Barral,  Etienne,  chlorine  derivatives  of 

plienylic  carbonate,  A.,  i,  576. 
Barratt,  jyaJcelin,  excretion  of  water  and 
carbonic  anhydride  from  inflamed  skin, 
A.,  ii,  98. 
Barrow,    Oeorge,   chloritoid   from   Kin- 
cardineshire, A.,  ii,  889. 
Bart«li,  A.    See  Paul  [Bhrhardt]  Jan- 

naaoh. 
Barth,  Oeorg,  and  Carl  Joseph  Lintner, 

lupulinic  acid,  A,  i,  678. 
Barthe,  lAonee,  syntheses  by  the  aid  of 

etiiylic  cyanosuccinate.  A.,  i,  406. 
Bartley,  B.  H. ,  rapid  estimation  of  aric 

acid  in  urine.  A.,  ii,  196. 
Bartolottii  Pietro,  laboratory  apparatus 
for  preparing  gas  from  light  petroleum, 
A.,  i,  218. 
Baselli,  JnUm.     See  Alfred  Werner. 
Baskervillet  Charles,  reduction  of  con- 
cintrated  sulphuric  acid  by  copper.  A., 
ii,  22. 
Baskerville,  Cfutrles,  and  F.  IV.  Miller, 
reactions  between  mercury  and  concen- 
trated .sulphuric  acid,  A.,  ii,  586. 
Baakeryille,  Charles.     See  also  J"rancis 

Preston  Venable. 
Basse,    Aug.,     and     Heinrieh     [Conr.'\ 
Klinger,  the  butyroinsand  isovaleroin, 
A.,  i,  462. 
Battandier,    J.  A.,  and  Th.   Kalosse, 
retamine,  a  new  alkaloid  from  Jietama 
sphceroearpa,  A.,  i,  52,  215. 
Ban,  A.,  melibiose.  A.,  i,  396. 
Banbigny,  Henri,  detection  of  traces  of 
bromine  by  means  of  fluorescein,  A., 
ii   138. 
Baubigny,    Henri,    and    Paul    Bivals, 
separation  of  bromine  from  mixtures  of 
alkali  bromidesand  chlorides,  A. ,  ii,  90. 

separation  and  estimation  of 

chlorine,  and  bromine  in  a  mixture  of 
alkali  salts,  A.,  ii,  137. 
Bauduer,  L.     See  Maurice  Niclonz. 
Bauer,  Alexander.     See  Fritz  Fichter. 
Baug6,  Georges,  chromous  sodium  car- 
bonate, A.,  ii,  294. 

action    of    some     carbonates     on 

chromous  acetate,  A.,  ii,  592. 


Banmeister,  Eduard.    See  Alfred  Xin* 

horn. 
Banr-Thnrgan,   Albert,   ketone  musks, 

A.,  i,  523. 
Baxter,    Gregory   Paul.     See     Theodore 

IVilliam  Bichardt. 
Bayerlein,  H.     See  Heinrieh  Fresenini. 
Beatty,  IV.  A.     See  J.  H.  Kastle. 
Beandet,  L.,  action  of  sulphurou.s  and 
hyi>osulphurou8  acids  on  pure  and  im- 
pure solutions  of  sugar,  A.,  i,  618. 
Beek,    Adolf,   the    poisonous  action   of 

urine.  A.,  ii,  620. 
Beokh,  IValter,  syntheses  with  ethylic 

chlorofumarafe.  A.,  i,  242. 
Beckmann,  Ernst  Otto  [and  in  part  B. 
Ooette,     Heinrieh    Kbnig,     and    F. 
Schonermark],  N-alkylhydroxyl- 

ainincs,  A.,  i,  22. 
Beckmann,   Ernst  Otto  [and  in  part  H. 
Soharfenberger    gen.    Serti,   and    0. 
Eisner],    behaviour   of  proteids   with 
aldehydes,  A.,  i,  55. 
Beeknrtfl,  Heinrieh,   and   O.  Frericlis, 
estimation  of  ethereal  oils  in  aromatic 
waters.  A.,  ii,  410. 
Beeknrts,  Heinrieh,  and  Julius  Troeger, 
ethereal    oil  of  Angostura   bark,  A., 
i,  37,  202. 
Beeqnerel,  Henri,  and  Henri  Deslandres, 
Zeeman's  phenomenon  :    variations  of 
spectra  in  magnetic  fields,  A.,  ii,  493. 
Beddow,  Frederick.    See  Alfred  Werner. 
Beers,  F.  T.     See  F.  J.  Pond. 
Beeion,  Jasper  L.,   physical   effects  of 
various  salts  and  manure  constituents 
on   a    soil   as   modifying   the   factors 
which  control  its  supply  of  moisture, 
A.,  ii,  450. 
Beglarian,    D.   Melik,   feeding   experi- 
ments on  milch  cows  with  linseed  oil 
and  crushed  linseed.  A.,  ii,  402. 
B6hal,   Auguste,    a  new   cyclic  ketone, 
A*-methylcyclohexenone-8,  A.,  i,  403. 
Bein,    IVitli,   determination    of    trans- 
ference ratios  by  electrolysis  of  dilute 
salt  solutions,  A.,  ii,  553. 
Beitler,   C,  chloroproteinochrome.    A,, 

i,  600. 
Belden,   A. 
Venable. 
Belngou,  G.,  heat  of  neutralisation  of 
ethylphosphoric  acid.  A.,  ii,  498. 

action  of  strontium   chromate  on 

mercuric  chloride.  A.,  ii,  511. 

' heat  of  neutralisation   of  phenyl- 

phosphoric acid.  A.,  ii,  558. 
Belngou,  G.     See  also  H.  Imbert. 
Benimelen,   Jacobus  Martinus  van,   col- 
loidal and  crystalline  copper  hydroxide, 
A.,ii,  220. 
Benda,  Louis.     See  Robert  Onehm. 


W.      See  Francis    Preston 


INDEX   OF  AUTHORS. 


665 


Benedicenti,  A.,  combustion  in  rarefied 

air,  A.,  ii,  215. 
Benedict,  C.  H. ,  distillation  with  vapour, 

A.,  ii,  62. 
Benedict,  C.  H.     See  also  Louis  Monroe 

Dennis. 
Benedict,  Francis  G. ,  and  R.  S.  Norris, 

estimation  of  small  quantities  of  alco- 
hol, A.,  ii,  489. 
Benneville,   James  S.  de,  separation  of 

silicic  and  tungstic  acids,  A. ,  ii,  49. 
Bentley,    William  B.,  action  of   nitric 

acid  on  tribromacetanilide,  A.,  i,  519, 
Bentley,  William  B.     See  edso  Albert  E. 

Menke. 
Bentley,   William  Henry,  and   William 

Henry  Perkin,  jun.,  experiments   on 

the  synthesis  of  camphoric  acid.    Part 

I.,  T.,  45;  P.,  1897,218. 
Bentley,    William  Henry.     See  also  R. 

Herz. 
Berchelmann,  W.     See  Ludwig  Qatter- 

mann. 
Berg,  Armand,  diagnosis  of  secondary 

aliphatic  amines  containing  monatomic 

alkyl  groups,  A.,  i,  553. 

mode  of  formation  of  elaterin  in 

Ecballium  elaterium,  A.,  ii,  447. 

Berg,  Georg,  compound  of  titanic  acid 
with  malic  acid.  A.,  i,  66. 

Berg6,  A.,  conversion  of  starch  by  means 
of  sulphurous  anhydride  and  sul- 
phurous acid,  A.,  i,  229. 

Berg6,  A.,  and  Albert  Reychler,  purifi- 
cation of  acetylene.  A.,  i,  546. 

Bergeat,  Alfred,  [cubic  ferric  oxide] 
from  Stromboli,  A.,  ii,  78. 

Bergh,  Ebbe,  decomposition  of  elastin  by 
hydrochloric  acid,  A.,  i,  608. 

Berkey,  Charles  P.,  [ferric  sulphate  from 
Minnesota],  A.,  ii,  605. 

Bernard,  R.     See  Rudolf  Nietzki. 

Bernfield,  Isidor,  metallic  sulphide  elec- 
trodes, A.,  ii,  150. 

Berntrop,  /.  C,  detection  and  estimation 
of  traces  of  lead  in  waters,  A., 
ii,  51.  . 

Bersch,  Wilhelm,  sugar  and  starch  in 
resting  potatoes.  A.,  ii,  41. 

Berthelot,  Daniel,  melting  points  of 
silver  and  gold.  A.,  ii,  341. 

— —  atomic  weights  by  jdiysical  and 
chemical  methods,  A.,  ii,  502. 

molecular    weights  of   gases,    A., 

ii,  502. 

Berthelot,  Mareellin  Pierre  Eugkne, 
chemical  effects  of  the  silent  electric 
discharge,  A.,  i,  393. 

action  of  the  silent  electric  dis- 
charge on  nitrogenous  compounds 
in  presence  of  free  nitrogen,  A., 
i,  551. 


Berthelot,  Mareellin  Pierre  Eugene, 
action  of  the  silent  electric  discharge 
on  aldehydes  and  nitrogen,  A.,  i,  554. 

action  of  silent  electric  discharge  on 

organic  acids  and  nitrogen,  A. ,  i,  558. 

action  of  the  silent  electric  dis- 
charge on  liquid  dielectrics.  A.,  i,  594. 

oxidation  of  pyrogallol  in  presence 

of  alkalis.  A.,  i,  645. 

influence  of  hygroscopic  substances 

on  the  combination  of  hydrogen  and 
oxygen.  A.,  ii,  113. 

action  of  hydrogen    on   sulphuric 

acid.  A.,  ii,  IGO. 

action  of  hydracids  and  oxygen  on 

mercury  and  other  metals,  A., 
ii,  163. 

action  of  sulphuric  acid  on  mercury 

at  the  ordinary  temperature,  A., 
ii,  164. 

rotatory  power  of  polymerised  com- 
pounds, A.,  ii,  361. 

action  of  oxygen  on  carbon  bisul- 
phide under  the  influence  of  light,  A. , 
ii,  508. 

absorption  of  oxygen  by  potassium 

pyrogallol.  A.,  ii,  534. 

Bertolio,  Solimann,  composition  of 
comendite,  A.,  ii,  81. 

minerals  of  the  island  San  Pietro, 

Sardinia,  A.,  ii,  603. 

Bertram,  Julius,  and  Eduard  Qilde- 
meister,  constituents  of  oil  of  roses 
and  allied  ethereal  oils,  A.,  i,  263. 

the    rhodinol    question,     A. , 

i,  443. 

Bertrand,  Gabriel,  intervention  of  man- 
ganese in  oxidations  produced  by 
laccase.  A.,  i,  53. 

action  of  the  sorbose  bacterium  on 

polyhydric  alcohols.  A.,  i,  550. 

product  of  the  oxidation  of  glycerol 

by  the  sorbose  bacterium.  A.,  i,  556. 

biochemical  production  of  dihydr- 

oxyacetone,  i,  556. 

oxidising  ferments  (oxydases),  A., 

ii,  128. 

action   of   "    flower  of  wine"   on 

soibitol.  A.,  ii,  397. 

Besseler,  HcinricJi.     See  Adolpli  Claus. 

Besson,  [Jules']  Adolphe,  phosphorus  oxy- 
chloride,  A.,  ii,  160. 

■ phosphorus  oxide.  A.,  ii,  216. 

Besthorn,  Emil,  and  Hendrik  Byvanck, 
amido-2-hydroxylepidine  and  lepidinic 
acid.  A.,  i,  450. 

Betsch,  G.     See  Friedrich  Kehrmann. 

Betteridge,  F.     See  Karl  Anwers. 

Betti,  Mario,  the  oxime  of  ethylic  diethyl- 
acetoacetate.  A.,  i,  629. 

derivatives  of  amidoazobenzene,  A., 

i,  656. 


666 


INDEX   OF   AUTHORS. 


Sevan,  Edward  John.  See  Charles 
Frederick  Croat. 

Beyerinck,  F.,  specific  gravity  of  iodo- 
foini,  A.,  i,  458. 

Bhadari,  CfuindrabhusJuin,  and  lyotibhu- 
shan  Bhadari,  double  thiosulphatcs  of 
copper  and  sodium.  A.,  ii,  428. 

Bialobrzeski,  M.,  application  of  acid 
solutions  of  arscnious  acid  in  vein- 
metric  analysis,  A.,  ii,  184. 

Biarnes,  O.     See  J.  K  Abelou. 

Biedermann,  JFilhebn,  comparative 
physiology  of  digestion.  I,  Digestion 
of  the  larva  of,  Tenebrio  tnolitor  (meal- 
worm), A.,  ii,  614. 

Bieler,  Kurt,  investigation  of  the  soil  for 
the  purpose  of  judging  its  mechanical 
and  chemical  properties,  A.,  ii,  629. 

Bielfeld,  P.,  sulphuric  acid  iu  bone  ash, 
A.,  ii,  529. 

Biffl,  Ugo,  digestion  of  caseinogen  by  gas- 
tric juice,  A.,  ii,  615. 

Bigelow,  Samuel-  Lawrence,  effect  of 
catalytic  action  on  the  velocity  of 
oxidation  of  sodium  sulphite  by  atmo- 
spheric oxygen,  A. ,  ii,  606. 

Bigelow,  T.  D.  See  Harvey  JFashing- 
ton  Wiley. 

Biginelli,  Pietro,  influence  of  methoxyl' 
groups  in  diazotising  aromatic  com- 
pounds, A.,  i,  250. 

Binns,  George  J.,  and  Oeorge  Harrow, 
minerals  from  Netherseal  Colliery, 
Leicestershire,  A.,  ii,  76. 

Bini,  A.,  and  F.  Bong,  estimation  of 
indigotin  on  the  fibre.  A.,  ii,  659. 

Bixu,  B.,  reduction  of  arsenic  acid  by 
juices  of  organs,  A.,  ii,  240. 

Bischoff,  Carl  Adam,  formation  of  chains. 
XIV.,  Aniline  and  ethylic  salts  of  fatty 
brominated  acids.  A.,  i,  10. 

formation  of  chains.    XV.,  Aniline 

and  fatty  brominated  acid  amides.  A., 
i,  10. 

formation  of  chains.  XVI.,  Form- 
ation of  acid  anilides,  A.,  i,  10. 

formation  of  chains.  fXVII.,  Ortho- 

toluidine  and  metatoluidine  ;  XVIII., 
paratoluidine  ;  XIX.,  metaxylidine, 
A.,  i,  73. 

formation  of  chains.     XX.,  Chlor- 

anilines  ;  XXI.,  nitranilines ;  XXII., 
nitrotoluidines.  A.,  i,  131. 

formation  of  chains.    XXIV.,  Ben- 

zylaraine  ;  XXV.,  methylaniline  ; 
XXVI.,  ethylaniline,  A.,  i,  182. 

formation  of  chains.    XXIII.,  Ortli- 

amidophenol  and  paramidophenol,  A., 
i,  183. 

Bistrzycki,  Augustin,  and  Edward  Fink, 
condensation  products  from  the  amides 
of  two  orthaldehydo-acids,  A.,  i,  427. 


Bistnycki,  Axigtistin,  and  Enriqtu  Fynn, 

amides    of    two    substituted    ortbo- 

aldel)ydo-acids,  A.,  i,  426. 
Blaiie,  Edmond  E.,  unsymmetrical  di- 

methylsuccinic  acid   and    its    alkylic 
.  salts.  A.,  i,  560. 
new    synthesis    of    /3/3-dimethyl- 

glutaric  ncid.  A.,  i,  561. 
synthesis  of  symmetrical  /9-hydroxy- 

tetramethylglutaric  acid.  A.,  i,  631. 
Blank,  Rubin,  synthesis  of  indigo  colour- 
ing matters.  A.,  i,  589. 
Bleier,  Otto,  four  now  methods  of  measur- 

ing'gases,  A.,  ii,  136. 
gasoroetric  apparatus,  VII.,  A  now 

method  for  the  absolute  measurement 

of  gases  (measurement  of  the  reduced 

gas  volume).  A.,  ii,  183. 
apparatus  for  gas   analysis,  YI 1 1., 

A.,  11,  252. 
Bloont,  Bertram,  estimation  of  acetic  acid 

in  the  presence  of  inorganic  salts.  A., 

ii,  266. 
Blum,  F. ,  halogen  derivatives  of  proteids, 

and  their  physiological  relationships, 

A.,  i,  287. 
Blom,  F.,  and  Wilhelm  Vanbel,  halogen 

derivatives  of  albumin.    A.,    i,    287, 

609. 
Blnmenfeld,  Siegfried,  and  Paul  Fried- 
lander,  a  general  reaction  of  aromatic 

quinnnes.     II.,  A.,  i,  145. 
Blomenthal,  Ferdinand,  the  sugar-yield- 
ing substances  of  the  body,  A.,  ii,  239. 
Blamenthal,  Paul.  See  .£'c{9a?-Wedekind. 
Bocchi,  Icaro,  detection  of  iilicic  acid  in 

cases  of  poisoning  by  fern  extract,  A. , 

ii,  58. 
Bode,  O.,  chemistry  of  chlorophyll,  A., 

i,  682. 
Bodlander,    Ouido,     relation    between 

solubility  and  the  heat  of  formation  of 

electrolytes,  A.,ii,  554. 
Bodman,   Gdste,   isomorphism     between 

salts  of  bismuth  and  of  the  rare  earths, 

A.,  ii,  435. 
Bodronz,  F.,  alkyl  derivatives  of  /5-naph- 

thol,  A.,  i,  692. 
action  of  bromine    on   phenols  in 

presence  of  aluminium  bromide,   A., 

i,  641. 
Boehm,   Rudolf,  filicic  acid.  A.,  i,  40. 
curara  and    curara  alkaloids,    A. , 

i,  283. 
Boelling,  G.     See  Hermann  Thorns. 
Boeris,    Giovanni,    epidote   from    Pied- 
mont, A.,  ii,  609. 
Boeseken,    J.,    action    of    dilute     and 

concentrated  alkalis  on  fi-tartaric  acid, 

A.,  i,  561. 
action  of  primary   amines    on  di- 

nitrosacyls.  A.,  i,  696. 


INDEX   OF   AUTHORS. 


667 


Boeseken,  J.     See  also  Arnold  Frederik 

HoUeman. 
Bottcher,    0.,    estimation     of    citrate- 
soluble  phosphoric  acid  in  basic  slag, 

A.,  ii,  92,  308. 
Bottger,    Wilhelm,   use  of  the  electro- 
meter as  indicator  in  the  titration   of 

acids  and  bases,  A.,  ii,  89. 
Boettinger,     Carl,    action     of    Hiibl's 

reagent  on  gallic  acid  and  tannic  acid 

and  tannin  extracts,  A.,  i,  30,  199. 
behaviour  of  acetylgallic   acid  and 

acetyltannin  with  Hiibl's  reagent,  A., 

i,  87. 
estimation  of  glycerol  in  wines,  A., 

ii,  314. 
Boeuf,  F.     See  F.  Villard. 
Bogdahn,  Franz.     See  Wilhelm  Lossen. 
Bogdanow,    Elly,  fat   of  muscle  :   esti- 
mation of  fat  iu  animal   substances, 

A.,ii,  84. 
Boggs,    T.  R.      See  Charles  H.  Herty. 
Bogorodsky,   Alexis,    trihydric   alcohol 

obtained    from  dipropylallylcarbinol, 

A.,  i,  291. 
Bogorodsky,  Alexis,  and  J.  Ljubareky, 

phenylethylallylcarbinol.  A.,  i,  303. 
Bohlig,  E.,  new   method   of  estimating 

nitric  acid.  A.,  ii,  638. 
Bohr,  Christian,  absorption   of  gases  in 

liquids   at   various  temperatures,   A., 

ii,  211. 
Boinet,    Ed.,   physiological    action     of 

nicouline.  A.,  ii,  37. 
Bokorny,  Thomas,    toxicity    of  aqueous 

solutions  of  phosphorus,  A.,  ii,  38. 
nitroglycerol     as     a     poison.    A., 

ii,  39. 
nitrated     carbohydrates     as     food 

material  for  moulds.  A.,  ii,  39. 

formation  of  starch.  A.,  ii,  41. 

Bolam,  Herbert  W.     See  Max  Outhzeit. 
Boltwood,    Bertram    B.,    new    form    of 

water  blast.  A.,  ii.  569. 
Bonavia,  L.     See  Antonio  Longi. 
Bondzynski,  >S'ten2sZa!S,  behaviour  of  com- 
pounds    of     salicylic    acid     in     the 

organism,  A.,  ii,  37. 
Bondzyiiski,  Stanislas,  and  Rudolf  Qtoit- 

lieb,  oxyproteic  acid,  anew  constituent 

of  urine.  A.,  i,  501. 
Bondzynski,  Stanislas,  and  V.  Hamnicki, 

stercorin.  A.,  ii,  345. 
Bone,     Willimn  Arthur,   an    improved 

form   of  gas  analysis    apparatus,    P., 

1898,  154  ;  discussion.  P.,  155. 
Bone,     William     Arthur,      and     John 

Wilson,  preliminary  note  on  the  action 

of  light  on  acetylene,  P.,  1898,  155. 
Bonjean,   Edmoncl,   alkali    chlorides   in 

the  grapes  and  wines  of  the   province 

of  Oran,  A.,  ii,  630. 


Bonney,  Thomas  George,  talcose-schist 
from  Canton  Valais,  A.,  ii,  235. 

Bonomi  da  Monte,  P.,  and  A.  Zoso, 
energy  of  some  toluenesulphonic 
and  xylenesulphonic  acids,  A.,  ii,  277. 

Boos,  W.  F.     See  Charles  Loring  Jackson. 

Bordas,  Fred.,  Joulin,  and  Sig.  dc 
Baczkowski,  estimation  of  succinic 
acid  in  the  presence  of  tartaric  and 
lactic  acids.  A.,  ii,  545. 

Borel,  Am.      See  Charles  Soret. 

Borntrager,  Arthur,  detection  and  esti- 
mation of  saccharose  in  wine,  A., 
ii,  264. 

estimation  of  sugar  and  the  polari- 

metric    examination  of  sweet  wines, 
A.,  ii,  356. 

estimation    of     tartaric    acid     in 

presence  of  citric  acid,  A.,  ii,  652. 

Borntrager,  Arthur,  and  G.  Paris,  some 
soils  rich  in  potash.  A.,  ii,  531. 

Borntrager,  Hugo,  estimation  of  techni- 
cally available  molybdenum  in  molyb- 
denite, A.,  ii,  649. 

Patera's     method     of     estimating 

uranium,  A.,  ii,  649. 

Borsche,  Walther.     See  Otto  Wallach. 

Bossi,  Arnold.  See  Wyndham  Rowland 
Dunstan. 

Bouchardat,  Gustave,  and  J.  Lafont, 
action  of  sulphuric  acid  on  Z-tereben- 
thene.  A.,  1,  442. 

Boucher,  Gethcn  G. ,  possible  new  element 
or  elements  in  cast  iron  and  blast 
furnace  boiler  dust.  A.,  ii,  73. 

Boncheron,  uric  acid  in  the  saliva  in  the 
uric  acid  diathesis,  A. ,  ii,  38. 

Bondouard,  0.,  cerium,  A.,  ii,  164,  294. 

neodymium.  A.,  ii,  518. 

earths  of  the  yttria  group  in  mon- 

azite  sands.  A.,  ii,  587. 

Boudonard,  0.  See  also  Henri  Le 
Chatelier. 

Bouffard,  A.,  and  L.  Semichon,  oxydase 
of  grapes  ;  its  utility  in  wine  making, 
A.,  ii,  347. 

Bouilhac,  Raoul,  fixation  of  atmospheric 
nitrogen  by  the  association  of  algae 
and  bacteria.  A.,  ii,  39. 

Boulez,  estimation  of  glycerol,  A.  ,ii,  194. 

Bourcet,  Paul;  parabenzoyltoluene  deri- 
vatives, A.,  i,  480. 

Bourgeois,  L^on,  yield  of  carbamide 
obtained  from  ammonium  carbonates, 
A.,  i,  564. 

Bourgerel,  G.  L. ,  constitution  and  forma- 
tion of  bauxite,  A. ,  ii,  524. 

Bourquelot,  Emilc  [Elie'],  action  of  sol- 
uble ferments  on  gentianose,  A.,  i,  597. 

Bourquelot,  J^mile  and  Henri  H^rissey, 
gelatinous  matter  (pectin)  in  gentian 
root.  A.,  i,  607, 


668 


INDEX   OF  AUTHORS. 


Bourqaelot,  Jimile,  and  L.  Nardin,  gen- 

tiaiiose,  A.,  i,  349. 
Boaton,  Jiosa.    See  Samufl  Avezy. 
BovLtTouXfLdon,  and  P.  OenyresMt  double 

chlorides  of  cincbonaiiiine,  A.,  i,  62. 
Bonveaalt,   Louis,    aromatic    glyoxylic 

acidH,  A.,  i,  585. 
Boyd,  Francis  D.     See  Diarmid  Ho«l- 

Paton. 
Brame,    J.   S.    Strafford.      See    James 

iVyllie  Sodger. 
Brandt,  C. ,  analysis  of  commercial  indigo, 

A.,  ii,  468. 
Branner,  John  Casper,  bauxite  depotita 

of  Arkansas,  A.,  ii,  168. 
Brantl  Josff.     See  Alfred  Sinhorn. 
Braachbar,    Maximilian,    and    Leopold 
Kohn,  condensation  products  of  alde- 
hydes, Part  III,  octoKlycol  iaobutyrate 
from  isobutaldehyde,  A.,  i,  353. 
Braaner,  Bohiulav,  contributions  to  the 
chemistry   of    thorium  ;    comparative 
researches  on  the  ojalates  of  the  rare 
earth,  T.,  951  ;  P.,  1898,  67. 

on  the  atomic  weight  of  thorium, 

P.,  1898,  68. 

on  the  compound  nature  of  cerium, 

P.,  1898,  69. 

ou  praseodidymium  and  neodidym- 

ium,  P.,  1898,  70 ;  discussion, 
P.,  72. 
Brearley,  Harry,  separations  with  alkali 
acetates;  II,  nickel  from  iron  ;  HI, 
cobalt  and  manganese  from  iron,  A., 
ii,  96. 

cyanide    titration  of   copper,   A., 

ii,  140. 

separations  with  alkali  acetates  ; 

IV,  chromium  from  iron;  V,  aluminium 
and  copper  from  iron  ;  VI,  zinc  from 
iron,  A.,  ii,  143. 

estimation  of  copper  in  the  presence 

of  other  elements.  A.,  ii,  258. 

separations  from  chromic  acid  ;    I, 

separation  of  iron  ;  II,  separation  of 
manganese,  A.,  ii,  409. 

separations  from  chromic  acid ;  III, 

separation  of  aluminium,  A.,  ii,  460. 

separation  from  chromic  acid  ;   IV, 

separation  of  chromium,  A., 
u,  488. 

separation  with  alkali  chromates, 

A.,  ii,  648. 
Brearley,   Han-y,   and  Horace    Jervis, 
cyanometric  estimation  of  some  metals, 
A.,  ii,  642. 
Bredig,  Georg,  electrical  conductivity  of 
potassium  permanganate  solutions,  A. , 
ii,  552. 
Bredt,  Julius,  camphoronic  acid,  cam- 
phoranic  acid,  and  j3-hydroxycamphor- 
onic  acid,  A.,  i,  263. 


Bredt,  Julius,  and  Reinhard  Bilbel,  iso- 
acetophorone    and    camphorone,    A., 
i,  264. 
Bregowiky,  /.  M.     See  Allen  P.  Ford. 
Bremer,   Hermann,    detection   of   mar- 
garine, A.,  ii,  266. 

detection  of  horseflesh  in  sausages, 

A.,  ii,  320. 
Brenneisen,  Mordko.    See  Roland  Seholl. 
Brenner,  A.     See  Jos.  Sptiller. 
Bretschneider,    H'ilhclm.    See  Reinhold 

Walther. 
Breuer,     Robert,    chitosamine    (glucos- 

amini!).  A.,  i,  620. 
Breukeleveen,   M.   van,    microchemical 
detection  of  pen  hlorates  in  Chili  salt- 
petre, A.,  ii,  482. 
Briand,  L.,  estimation  of  tartaric  acid, 

A.,  ii,  465. 
Briant,  Laurence,  and  Charles  S.  Xea- 
ehaoi,  estimation  of  resin  in  hops,  A., 
ii,  818. 
Briggs,  T.  Lynton,  preparation  of  phenyl- 
ainidoazobenzene  and  azophenine,  A., 
i,  656. 
Brion,   Albert,  oxidation  of  the  stereo- 
isomoric  tartaric  acids  in  the  animal 
organism,  A.,  ii,  618. 
Brittain,  Charles  Edward.     See  Julius 

Berrnd  Cohen. 
Brochet,  Andri,   action  of  chlorine  on 

fthyliu  alcohol,  A.,  i,  549. 
Brociner,  Alphonse  L.,  reagents  for  the 
detection    of    certain    alkaloids.    A., 
ii,  269. 
Brodie,  ^^.  B,,  physiological  action  of 
hydroxylamine     hydrochloride,     A., 
ii,  395. 
Brogger,    U'aldemar  Christofer,  mossite 
and  the  cry.stalline  form  of  skogbolite, 
A.,  ii,  387. 
Brook,    Francis    W.     See   F.    Gowland 

Hopkins. 
Brooks,    Frederick    C.    Huxley,   double 
iodide   of    lead   and    potassium.    A., 
ii,  429. 
Brown,  Ernest  IF.,   Iceland  moss,  A., 

ii,  448. 
Brown,  Oliver  ^. ,  solubility  and  boiling 

point,  A.,  ii,  207. 
Browning,  E.  C.     See  Siegfried  Buhe- 

mann. 
Bruce,    James.      See    iniliain    Palmer 

Wynne. 
Brtlhl,  Julius  Wilhelm,  spectrochem- 
istry of  nitrogen,  VI  and  VII,  oxygen 
compounds  of  nitrogen,  A.,  ii,  362, 
417. 
Bruhns,  Willy,  sodalite-trachyte  from 
the  Siebengebirge,  A.,  ii,  82. 

rocks  [and  felspar]  from  the  volcano, 

Osorue,  Chili,  A.,  ii,  235. 


INDEX   OF  AUTHORS. 


669 


Bruner,  Ludwik,  solubility  of  iodine  in 
mixed  solvents,  A.,  ii,  422. 

Brani,  Giuseppe,  solid  solutions  of 
benezenein  phenol,  A.,  ii,  561. 

solid    solutions    of    pyridine    and 

piperidine  in  benzene,  A.,  ii,  562. 

solid  solutions  of  open  chain  com- 
pounds, A.,  ii,  562. 

Brunner,  Heinrich,  estimation  of  carbon, 
nitrogen,  and  halogens  by  means  of 
alkali  persulphates,  A.,  ii,  350. 

Brunner,  Heinrich  and  Karl  Eiermann, 
action  of  halogen  substituted  deriva- 
tives of  ali()hatic  compounds  on 
phenylhydrazine.  A.,  1,  414. 

Brunner,  Heinrich  and  Heinrich  Leins, 
derivatives  of  theobromine  :  action  of 
chloroform  on  phenylhydrazine,  A., 
1,  158. 

Brunner,  ^rerZ.indolinones,  III,  A.,  i,  90. 

the  base  prepared   by   E.    Fischer 

from  methylketol  and  niethylic  iodide, 
A.,  i,  384,  682. 

Bruylants,  Gicslave,  detection  of  opium 
alkaloids.  A.,  ii,  270. 

Bruyn,  Corneli>^  Adriaan  Lohry  de,  and 
IV.  Alberda  van  Ekenstein,  action  of 
boiling  water  on  fructose  [levulose], 
A.,  i,  225. 

action   of  alkalis   on  sugars, 

IV,  A,  i,  225. 

action  of  alkalis  on  sugars,  V, 

the  tagatoses  aud  galtose,  A., 
i,  225. 

action  of  alkalis   on   sugars, 

VI,  glutose  and  tf/-fructose.  A., 
i,  227. 

Bryan,  O.  B. ,  determination  of  the  con- 
ductivity of  liquids  in  thin  layers.  A., 
ii,  366. 

Brylinski,  Albert,  testing  of  indigo.  A., 
ii,  492. 

Bucher,  John  E.     See  Arthur  Michael. 

Buchner,  Eduard,  fermentation  without 
cells.  A.,  ii,  346. 

pseudophenylaceticacid,  A.,  i,  639. 

Buchner,  Eduard,  and  Andreas  Jacobi, 
derivatives  of  cycloheptane,  A.,  i,  301, 
637. 

Buchner,  Ediiard,  and  Ferdinand  Lingg, 
/3-isophenylacetic  acid  (y3-cyclohepta- 
trienecarboxylic  acid),  A.,  i,  314,  640, 

Buchner,  Eduard,  and  Rudolf  Bapp, 
alcoholic  fermentation  without  yeast 
cells,  A.,  ii,  127,  246,  396. 

alcoholic  fermentation  with- 
out yeast  cells,  VJI,  preparation  of 
dried  yeast  juice,  A.,  ii,  480. 

Budgett,  Sidney  P.,  similarity  of 
structual  changes  produced  by  want 
of  oxygen  and  by  certain  poisons,  A., 
ii,  240. 


Billow,  Carl,  aud  Hans  Wolfs,  new 
primary  diazo-dyes  of  the  benzene 
series.  A.,  i,  308. 

Busdorf,  Hans.     See  Eugen  Bamberger. 

Biittgenbach,  estimation  of  manganese 
in  iron  ores  by  the  dry  way.  A.,  ii,  52. 

Bugarszky,  Stefan,  and  Leo  Lieber- 
mann,  compounds  of  proteids  with 
hydrochloric  acid,  sodium  hydroxide, 
and  sodium  chloride.  A.,  i,  716. 

Buisine,  A.,  and  P.  Buisine,  volatile 
acids  of  the  acetic  series  from  the 
suint  of  wool,  A.,  i,  175. 

preparation  of  acetone  oil  and 

methyl  ethyl  ketone  from  suint.  A., 
i,  352. 

Bulatoff,  Miss  H.  See  Gabriel  Gustav- 
son 

BuUnheimer,  Friedrich,  glycerol  com- 
pounds of  copper  with  alkali  metals, 
A.,  i,  509. 

behaviour  of  glycerol  towards  metal- 
lic oxides  with  a  view  to  its  estima- 
tion, A.,  ii,  262. 

silver  plumbite,  A.,  ii,  428. 

Bulnheim,  Gotthard,  bile  acids.  A., 
i,  710. 

Bunge,  Gustav  von,  assimilation  of  iron 
from  cereals,  A.,  ii,  446. 

Bunte,  Hans,  recent  developments  in 
gas  lighting,  A.,  i,  218. 

Burian,  B'chard,  sitosterol.  A.,  i,  72. 

Burrell,  B.  Arthur,  composition  ot  spar 
trom  Knaresborough,  A.,  ii,  524. 

Burwell,  A.  W.     See  E.  A.  Worstall. 

Buss,  Fritz.     See  Heinrich  Goldschmidt. 

Butte,  L.,  glucose  in  the  blood  and 
muscle  after  intravenous  injection  of 
that  substance,  A.,  ii,  35. 

Buzhoevden,  [Baron']  Hellmuth  and 
Gustav  Xammann,  hydrates  of  magne- 
sium plaiinocyanide  and  their  solu- 
bility, A.,  i,  59. 

Byvanck,  Hendrik,  derivatives  of  3'- 
ethyllepidine  (4'-methyl-3'-ethylquino- 
line),  A.,  i,  689. 

Byvanck,  Hendrik.  See  also  Emil 
Besthorn. 


C. 


Cady,  Hamilton  P.,  electrolysis  and  elec- 
trolytic conductivity  of  certain  sub- 
stances dissolved  in  liquid  ammonia, 
A.,  ii,  203. 

Cady,  Hamilton  P.,  and  Alfred  P.  Eue- 
diger,  modification  of  the  permanga- 
nate method  for  the  estimation  of  iron, 
A.,  ii,  191. 

Calker,  F.  J.  P.  van,  pseud  ogaylussite 
from  Holland,  A. ,  ii,  80. 


670 


INDEX   OF   AUTHORS. 


Callaway,  Charles,  chemical  evidence 
for  the  existence  of  organisms  in  the 
oldest  rocks,  A.,  ii,  236. 

Callendar,  Hugh  L.,  and  H.  T.  Bamea, 
variation  in  the  E.  M.  F.  of  different 
forms  of  the  Clark  standard  cell  with 
temperature  and  with  strength  of  solu- 
tion, A.,  ii,  276. 

Calvert,  Harry  Thornton.  See  Juliits 
licrend  Cohen. 

Camerer,  H''illiam,  and  Friedneh 
Soldner,  composition  of  human  and  of 
cow's  milk,  A.,  ii,  394. 

Cameron,  Alexander,  comparative  ezperi- 
inciits  on  the  estimation  of  phosphoric 
acid,  A.,  ii,  308. 

Cameron,  Frank  Kenneth,  decomposition 
of  diazo-componnds :  reaction  of  diazo- 
phenols  and  of  the  salts  of  chloro-  and 
Dromo-diazobenzene  with  ethylic  and 
methylic  alcohols.  A.,  i,  864. 

Campbell,  Edtoard  D.,  and  S.  C.  Bab* 
cook,  influence  of  heat  treatment,  and 
of  carbon,  on  the  solubility  of  phos- 
phorus in  steel.  A.,  ii,  590. 

Campbell,  Edtcard  D.,  and  Finnan 
Thompson,  preliminary  thermochemi- 
cal  study  of  iron  and  ateel,  A., 
ii,  823. 

Campbell,  'Edward  D.  See  alao  Jamea 
L')rjs  Howe. 

Campbell,  George  F.  See  Thomas  Burr 
Osborne. 

Campredon,  Zouis,  estimation  of  sulphur 
in  iron,  A.,  ii,  350. 

Canxoneri,  Francesco,  cadmium  com- 
pounds, A.,  ii,  298. 

Card,  George  IVilliam,  [cupro-scheelite 
from  New  South  Wales],  A., 
ii,  124. 

[bismuth     telluridc,    apatite    and 

minervite  from  New  South  Wales], 
A.,ii,  385. 

Carell,  H.  O.  See  William  Ridgely 
Orndorff. 

Carles,  P.,  estimation  of  gelatin,  A., 
ii,  658. 

Carlinfanta,  E.,  derivatives  of  pinacolin, 
A.,  i,  234. 

Camot,  Adolphe,  separation  and  estima- 
tion of  bromine,  chlorine,  and  iodine, 
A.,  ii,  349. 

Camot,  Adolphe,  and  Ooutal,  condition 
of  silicon  and  chromium  in  irons  and 
steels.  A.,  ii,  590. 

Carr,  Francis  Hcm-ard.  See  Hooper 
Albert  Dickinson  Jowett. 

Carrara,  Oiacomo,  mineral  water  from 
S.  Omobono  in  the  Imagna  valley,  A., 
ii,  297. 

Carrara,  Oiacomo,  and  A.  Minozzi, 
coloj-ation  of  the  ions,  A.,  ii,  286. 


Carrara,  Oiacomo,  and  U.  Bosii,  energy 
of  some  bases  of  mixed  function,  A., 
ii,  278. 

Carter,  Alfred  H.,  and  Henry  Droop 
Bichmond,  composition  of  human 
milk,  A.,  ii,  175. 

Castellaneta,  E.,  action  of  tetrazodi- 
jiheiiyl  chloride  on  benzene,  A.,  i,  142. 

Caatoro,  Nicola.    See  Americo  Andreocci. 

Catani,  Ohero.     See  Fatisto  Sestini. 

Cattaneo,  Carlo,  influence  of  the  solvent 
on  ionic  velocities.  A.,  ii,  211. 

ionic  velocity  of  chlorine  in  hydro- 
gen chloride  dissolved  in  various  sol- 
vents, A.,  ii,  211. 

CaaMO,  Henri  [Eugine],  characteristic 
reaction  of  orthophenols  :  derivatives 
of  antimonylcatechol.  A.,  i,  469. 

action  of  acetaldehyde  on  phenyl- 
hydrazine.  Two  isomeric  a-  and  0- 
triethylidenediphenylhyd  razones,  A . , 
i,  669. 

benzylidenediphenylhydrazines  and 

their  derivatives  :  transformation  into 
dibenzylidenediphenyltetrazole.  A., 
i,  678. 

bromine  derivatives  of  morphine, 

A.,  i,  701. 

estimation  of  phenylhydrazine,  A., 

ii,  198. 
volumetric  estimation  of  antimony, 

A.,  ii,  812. 
Cavalier,  Jacqiies,  monalkyl-phosphoric 

acids,  A.,  i,  616. 

alkyl-phosphoric  acids.  A.,  ii,  499. 

dialkylic  hydrogen  phosphates,  A., 

ii,  499. 
Cayen,  Robert  Afartin,'qxia.\it&tive  analysis 

of  phosphates.  A.,  ii,  187. 

ferric  phosphate,  A.,  ii,  591. 

CtLVtn,f Robert  Martin.     Sec  also  Frank 

Clowes. 
Cazeneuve,  Paul,  conversion  of  sulpho- 

camphophenol  into  dinitrocresol,  A., 

i,  148. 
distinction  between  magenta  S.  and 

ordinary  magenta  in  SchitFs  reaction, 

A.,  i,  568. 

derivatives  of  dinitro-orthocresol, 

A.,  i,  576. 

constitution  of  camphor  and  derived 

nitrophenols,  A.,  i,  596. 
Cazeneuve,  Paul,  and  Horeau,  dimethyl- 

piperazine  and  its  phenolic  derivatives, 

A.,  i,  603. 
aromatic  diurethanes  of  piperazine, 

A.,  i,  692. 
Cebrian,  Franz,  condensation  of  salicyl- 

aldehyde    with     acidic     amides,    A., 

i,-582. 
Cedercreuts,      Eduard.        See      Oeorg 

Lunge. 


INDEX   OF  AUTHORS. 


671 


Centnerszwer,  M.,  catalytic  influence  of 
various  gases  and  vapours  on  the  oxida- 
tion of  phosphorus,  A.,  ii,  427. 

Cesaro,  Gmseppe,  tertiary  nitroisobutyl- 
enic  glycol,  A.,  i,  291. 

Chabri6,  Camille,  cystin,  A.,  i,  9. 

Chalmot,  Guillavie  L.  J.  de,  acetylene 
di-iodide,  A.,  i,  116. 

action  of  sulphur  on  silicides  :  pro- 
duction of  silicon,  A.,  ii,  114. 

action  of  zinc  on  copper  silicide,  A., 

ii,  474. 

Chamot,  Emile  Monnin.  See  Louis 
Munroe  Dennis. 

Chapman,  Alfred  Chaston,  volatile 
bye-products  of  fermentation,  A., 
i,  221. 

Chapman,  H.  G.  See  Charles  James 
Martin. 

ChappniSi  Pierre,  determination  of  the 
expansion  of  water  between  0°  and  40°, 
A.,ii,  205. 

Charabot,  Eugene,  Spanish  essence  of 
lavender.  A.,  i,  595. 

essence  of  geranium.  A.,  i,  596. 

Charpy,  Georges,  equilibrium  of  a  ter- 
nary system :  lead-tin-bismuth.  A., 
ii,  583. 

constitution  of  ternary  alloys,  A., 

ii,  584. 

Charrin,  Albert,  and^Zca^ncireDesgrez, 
production  of  a  mucinoid  substance  by 
bacteria.  A.,  i,  504. 

Chase,  H.  M.     See  Arthur  Amos  Noyes. 

Chauveau  \Jean  Baptiste]  Auguste,  sugar 
as  a  food.  A.,  ii,  529. 

Chavastelon,  R.,  a  crystalline  compound 
of  acetylene  with  cuprous  chloride,  A., 
i,  613. 

method    of   estimating    acetylene 

applicable  to  hydrocarbons  of  the  type 
RCfCH,  A.,  ii,  410. 

Chenal.     See  A.  Tixier. 

Chester,  Albert  Huntington,  krennerite 
from  Cripple  Creek,  Colorado,  A., 
ii,  602. 

Chittenden,  Russell  H.,  composition  of 
human  saliva,  A.,  ii,  241. 

Chittenden,  Russell  H.,  and  Alice  H. 
Albro,  influence  of  bile  and  bile  salts 
on  pancreatic  proteolysis,  A., 
ii,  343. 

Chittenden,  Russell  H.,  and  William 
J.  Gies,  influence  of  borax  and  boric 
acid  on  nutrition,  A. ,  ii,  238. 

Chittenden,  Russell  //.,  Lafayette  B. 
Mendel,  and  iHolmes  C.  Jackson,  in- 
fluence of  alcohol  on  digestion,  A., 
ii,  237. 

Chittenden,  Russell  H.,  Lafayette  B. 
Mendel,  and  H.  E.  McDermott,  papain - 
proteolysis,  A->  ii.  239. 


Chittenden,    Russell    H.,    and    A,    N. 

Biohards,  variation  in  the  activity  and 

composition  of  human  mixed  saliva, 

A.,  ii,  441. 
Churchill,   Jesse  Briggs.     See  Theodore 

William  Richards. 
ChwoUes,  A.    See  Wilhelm  Marckwald. 
Claisen,  Ludwig,  acetals  of  aldehydes  and 

ketones,  A.,  i,  421. 

action     of    alcohol    withdrawing 

agents  on  some  acetals.  A.,  i,  422. 

propargylaldehyde     [propiolalde- 

hyde]    and    phenylpropargylaldehyde 
[phcnylpropiolaldohyde],  A.,  i,  422. 

a  new  method  of  preparing   acid 

cyanides.  A.,  i,  423. 

Clark,  Ernest.     See  George  Young. 
Clark,  John,  estimation   of  nickel  and 

zinc  as  phosphates.  A.,  ii,  144. 
estimation  of  antimony  in  ores  and 

metals.  A.,  ii,  145. 
Clarke,  Frank  Wigglesworth,  fourth  and 

fifth  annual  reports  of  the  committee 

on  atomic  weights.  A.,  ii,  213,  566. 
Claus,    Adolph,  structural  relationships 

of    the    two   naphthoquinolines.    A., 

i,  333. 
Claus,  Adolph,   and  Heinrich  Besseler, 

/8-naphthoquinoline,  A.,  i,  331. 
Claus,  Adolph,  and  Walther  Frobenius, 

4'-aniidoquinoline,  A.,  i,  150. 
Claus,  Adolph,  and  Hans  Howitz,  bromi- 

nationof  1-ethoxyquinoline,  A.,  i,205. 
alkoxides  of  3-hydroxyquino- 

line,  A.,  i,  274. 
Claus,  Adolph,  and  Paul  Imhofif,  o-naph- 

thoquinoline.  A.,  i,  332. 
Claus,  Adolph,  and  Oskar  Jack,  chloro- 

and  bromo-derivatives  of  )3-uaphthyl- 

amine,  A.,  i,  324. 
Claus,  Adolph,  and  Oskar  Kassner,  the 

alkylates  of  papaverine.  A.,  i,  214. 
Claus,  Adolph,  and  Ernst  Momberger, 

quinaldine-3'-carboxylic    acid,    A.,  i, 

206. 
Claus,  Adolphf&xiA  ^y. Schaller,2'-amido- 

quinoline,  A.,  i,  51. 
Claus,  Adolph,  and  JSeinAoM  Wallbaum, 

diazotisation    of    highly    substituted 

anilines,  and  formation  of  the  corres- 
ponding benzonitriles.  A.,  i,  18. 
Clemm,  Hans,   a  new    product    of   the 

oxidation  of  theobromine,  A. ,  i,  539. 
Clemm,  Hans.  See  also  Emil  Fischer. 
Cleve,   Astrid,   phenyl triazoles,  II,  A., 

i,  94. 
Cleve,  Astrid.     See  also  Oskar  Widman. 
Cloetta,  Max,    uroproteic    acid,    a  new 

constituent  of  urine.  A.,  i,  541. 
absorption  of  iron  in  the  intestine 

in  its  relation  to  blood-formation,  A., 

ii,  239, 


672 


INDEX  OF  AUTHORS. 


Clowes,  Frank,  and  Robert  Martin 
Caven,  the  action  of  magnesium  on 
cupric  sulphate  solution,  P.,  1897, 
221  ;  discuHsion,  P.,  222. 

Cochran,  C.  B.,  detection  of  foreign 
fats  in  lard  and  batter,  A.,  ii,  198. 

Cockbam,  Oeorge  Bertram.  See  John 
Addijman  Gardner. 

Coehn,  Alfred,  tlie  electrochemical 
equivalent  of  carbon,  A.,  ii,  14. 

electrostenolysis,  A  ,  ii,  866. 

Cohen,  Emil  Wilhelm,  meteoric  irons, 
A.,  ii,  82,  391,  626. 

meteoric  iron    from  Beaconsfiold, 

AnHtralia,  A.,  ii,  171. 

cohenite  in  the  telluric  nickel-iron 

of  Niakornak,  Greenland,  A.,  ii,  232. 

meteoric  iron  from  Halliuoo,  Wes- 
tern Australia,  A.,  ii,  440. 

'  meteoric  iron  from  Cincinnati, 
U.S.A.,  A.,  ii,  626. 

Cohen,  Ernst,  dissociation  of  compounds 
dijisolveil  in  mixtures  of  alcohol  and 
water.  A.,  ii,  154. 

a  new  kind  of  transition  cell.  A,, 

ii,  276. 

influence  of  the  medium    on    the 

reaction  Telocity  in  gaaeona  systems, 
A.,  ii,  3-28. 

— -^  explanation  of  the  exf-eptinns  ob- 
served in  the  speed  of  chemical 
changes  in  solution,  A.,  ii,  37U. 

Cohen,  Ernst.  See  also  Ph.  Kohnstamm. 

Cohen,  Julius  Berend  and  Charles 
Edward  Brittain,  action  of  alkalis  on 
amides,  T.,  157  ;  P.,  1898,  10. 

Cohen,  Julius  Berend,  and  Harry 
Thomicn  Calvert,  formation  of  mono- 
roetbylaniliiie  from  dimethylaniline, 
T.,  163;  P.,  1898.  10. 

'  note  on  the  aluminium-mer- 
cury couple,  P.,  1898,  10. 

Cohn,  Oeorg,  constitution  of  hexamethyl- 
enetetramine.  A.,  i,  170. 

Cohn,  Paul,  quinoline-morphine.  A., 
i,  539. 

Cohn,  RudoJf  [decomposition  of  albn- 
miu  by  hydrochloric  acid].  A., 
i,  343. 

Cohn,  Theodor,  metabolism  daring 
thymus  feeding.  A.,  ii,  615. 

Cohnheim,  Otto,  action  of  concentrated 
alkalis  on  ethylic  dihydrocdliiiinedi- 
cavboxylate  [2:4: 6-trimethyl-Aj-di- 
hydropyridinedicarboxylate], A. ,  i,449. 

CoUett,  A.,  ketouic acetates,  A.,  i,  123. 

halogen     derivatives     of     phenyl 

methyl  ketone.  A.,  i,  139. 

action  ofhaiogenated  acid  chlorides 

on  benzene  in  presence  of  aluminium 
chloride.  A.,  i,  477. 

brominated  ketones,  A.,  i,  478. 


CoUett,  A.,  halogen  derivatives  of  phenyl 
ethyl  ketone.  A.,  i,  661. 

Collie,  John  Norman,  and  Colin  C.  Frye, 
note  on  the  action  of  bromine  on 
benzene,  T.,  241  ;  P.,  1898,  62;  dis- 
cussion, P.,  53. 

Collie,  John  Norman,  and  W.  Lean, 
j)roduction  of  some  chloropyridine- 
carboxylic  acids,  T.,  688  ;  P.,  1898, 
148. 

Collie,  John  Norman,  and  Thomas 
Tickle,  production  of  some  nitro- 
and  aniido-oxylutidines,  part  I,  T., 
229  ;  1'.,  1898.  50. 

Collie,  John  Norman,  See  also  Miss  L. 
Hall. 

CoUinion,  B.  W.,  and  William  Henry 
Ferkin,  Jan.,  lauronolic  aoid.  P., 
1898,  111. 

Colman,  James.  See  Wilhelm  Lotsen, 
Adolf  Finner. 

Colomba,  Luiyi,  epidote,  &c. ,  from  Oulx, 
A.,  ii,  606. 

Colson,  Albert,  hydrated  sodium  formate, 
A.,  i,  559. 

— —  solid  acetic  peroxide,  A.,  i,  569. 

accidental    causes    of   nou-reversi- 

bility  in  chemical  changes,  A.,  ii,  212. 

ditfusion    of   solids  in    gases,    A., 

ii,  604. 

influence  of  temperature  on  chem- 
ical reactions.  A.,  ii,  505. 

causes  of  the  reciprocal  displacement 

of  two  acids.  A.,  ii,  507. 

Comitock,  fyaiiam  James,  double  salts 
of  the  anilides  with  cuprous  chloride 
and  cuprous  bromide.  A.,  i,  ISl. 

Condorelli,  G.  B.    See  Alberto  Feratoner. 

Conrad,  Max,  and  Richard  Gast,  action 
of  sodium  on  ethylic  dimethylaceto- 
acetate.  A.,  i,  512. 

Conradson,  Pontus  H.,  detection  of 
arsenic  and  antimony,  A.,  ii,  309. 

Contejean,  Ch.,  nitrogenous  excretion  in 
pliloridzin-diabetes,  A.,  ii,  38. 

Cooke,  Elizabeth,  osmotic  properties  of 
frogs'  muscle.  A.,  ii,  479. 

Cooksey,  Thomas,  ankerite  from  Sand- 
hurst, Victoria,  A.,  ii,  168. 

the  Nocoleche  mL-teorite,  A.,  ii,  172. 

Cooper,  Hermon  C.  See  Heinrich  Gold- 
schmidt. 

Coppet,  Louis  Casimir  de,  temperature 
of  maximum  density  of  barium  chloride 
solutions.  A.,  ii,  62. 

Coppock,  John  B. ,  banana  flour,  A. ,  ii,  43. 

interaction    of    hydrogen   sulphide 

and  copper  salts,  A.,  ii,  221. 

Cladding's  method  for  [the  estima- 
tion of]  phosphoric  acid,  A.,  ii,  482. 

Cordier,  L,,  analysis  of  gastric  juice,  A., 
ii,  416. 


INDEX   OF   AUTHORS. 


673 


OosBa,  Alfonso,  tellurium  in  the  products 
of    the     eruption    of    the    island    of 
Vulcano,  Lipari  Isles,  A.,  ii,  478. 
Councler,      Constantin,     estimation    of 
furfural dehyde   by   means   of  phloro- 
glucinol,  A.,  ii,  98. 
Couriot,   is.,   and  Jean    Meunier,    ex- 
plosion of  mixtures  of  methane  and 
air  by  the  electric  spark.  A.,  i,  545. 
Cownley,   Alfred  John.     See  Benjamin 

Horatio  Paul. 
Cremer,  Max,  chemical  and  physiological 
studies  on  phloridzin  and  allied  com- 
pounds, A.,  ii,  243. 
Cr^pieaz,  Pierre,     See  Am^  Fictet. 
Cristaldi.     See  Qrassi-Cristaldi. 
Crofts,  James  Murray,  molecular  weights 
of  permanganates,  perchlorates,    and 
periodates  in  solution,  T.,  593  ;   P., 
1898,  124. 
Crofts,  James  Murray.     See  also  Eobert 

Selby  Uorrell. 
Crompton,      Holland,      the     molecular 
association  of  liquids  and  its  influence 
on   the   osmotic    pressure.    P.,    1897, 
225. 

influence  of  molecular   association 

on  the  reduction  of  the  freezing  point 
and  the  osmotic  pressure  of  solutions, 
A.,  ii,  107. 
Croner,    Wilhelm,  peptic  digestion.  A., 

ii,  237. 
Cross,   Charles  Frederick,    and  Edward 
John  Sevan,  chemistry  of  the  barley 
plant  with  reference  to   its  carbohy- 
drate constituents,  A.,  i,  231. 
Cross,  Charles  Frederick,  Edward  John 
Sevan,  and  Claude  Smith,  the  carbo- 
hydrates of  barley  straw,  T.,  459  ;  P., 
1898,  96  ;  discussion,  P.,  96. 
reactions    of  the  carbo- 
hydrates with  hydrogen  peroxide,  T., 
463;  P.,  1898, 115 ;  discussion,  P.,  118. 
Cross,      Whitman,      leucite     rocks     in 
Wyoming,  A.,  ii,  125. 

analcite-basalt  from  Colorado,  A., 

ii,  170. 

Crossley,  Arthur  William,  and  William 

Henry    Parkin,   jun.,  decomposition 

of  camphoric  acid    by    fusion    with 

potash  or  soda,  T.,  1  ;  P.,  1897,  217. 

Cnndall,  James     Tudor,    some    lecture 

experiments.  P.,  1898,  40  ;  discussion, 

P.,  41. 

Cunningham,  R.  H. ,  absorption  of  fat, 

A.,  ii,  479. 
Cunnington,     Alfred    Valentine.       See 

Siegfried  Buhemann. 
Curatolo,  A.,  action  of  chlorine  on  ethers 
of  phenol  andof /3-naphthol,  A.,i,  575. 
Cnrran,    J.  Milne,    precious   stones  of 
New  South  Wales,  A.,ii,  79. 


Cnsack,  Ralph,  melting  points  of 
minerals.  A.,  ii,  383. 

Cashman,  Allerton  Seward.  See  Theo- 
dore William  Biohards. 

Cushny,  Arthur  R.  See  George  B. 
Wallace. 

Cybulski,  Gustav.  See  CarZ  Liebermann. 

Cyon,  E.  von,  iodothyrin  and  atropine  : 
sodium  iodide  and  muscaiine,  A., 
ii,  300. 


D'Achiardi,  Giovanni,  aurichalcite  from 
Tuscany,  A.,  ii,  604. 

Dahms,  Albert,  heat  of  separation  in 
solutions  :  freezing  point  reduction  : 
solubility,  A.,  ii,  368. 

Dahms,  Paul,  amber.  A.,  ii,  75. 

Daiber,  metabolism  during  inanition, 
A.,  ii,  34. 

Dales,  Benton.     See  Samuel  Avery. 

Dalmer,  K.,  contact  metamorphism  of 
phyllites,  A.,ii,  82,  171. 

chemical  constitution  of  the  chlor- 
ite group,  A.,  ii,  440. 

Damoar,  Augustin  Alexis,  pyrophyllite 
from  Colombia,  A.,  ii,  32. 

Dancer,  William,  separation  of  tin, 
arsenic,  and  antimony,  A.,  ii,  311. 

Danziger,  Karl.    See  Arthur  Hantzsch. 

Darapsky,  L.,  planoferrite,  A.,  i,  169. 

rubrite,  A.,  ii,  437. 

Darmstaedter,  Z.,  &ti6.  Isaac  Lifschiitz, 
composition  of  wool  fat,  V,  A.,  i,  245. 

composition   of  wool  tat,  VI, 

the  cholesterols of  wool  fat,  A.,  i,  470. 

Darzens,  Georges,  latent  heats  of  vapori- 
sation and  the  law  of  Van  der  Waals, 
A.,  ii,  16. 

Dastre,  A.,  and  A^.  Floresco,  new  bile 
pigments.  A.,  i,  216. 

hepatic  pigments  in  verte- 
brates. A.,  i,  607. 

coagulating  action  of  gelatin 

on  the  blood.  A.,  ii,  35. 

Davidsohn,  Carl,  tbeexperimental  pro- 
duction of  amyloid,  A.,  ii,  244. 

Davies,  Herbert  E.,  Kansas  mineral 
waters.  A.,  ii,  392. 

Dawson,  Charles,  natural  gas  in  East 
Sussex,  A.,  ii,  523. 

Dawson,  H.  M.  See  Jacobus  ffenricus 
van't  Hoff. 

Day,  William  C,  action  of  carbonic 
anhydride  on  sodium  aluminate : 
formation  of  basic  aluminium  car- 
bonate, A.,  ii,  74. 

Debus,  Heinrich,  genesis  of  Dalton's 
atomic  theory.  A.,  ii,  67. 

Bedichm,  Jens.    See  Otto Nikolaus  Witt. 


674 


INDEX   OF   AUTHORS. 


Deerr,    Noel,    relations   connecting  the   [ 

thermal  constants  of  the  clcincuts,  A., 

ii,  469. 
Defacqs,  Ed.,  impurities  in  commercial 

aluminium,  A.,  ii,  294. 

tungsten  iodide,  A.,  ii,  521. 

Defren,  George.     See  Ocorge  IV.  Bolfe. 
Degener,  Paul,  effect  of  temperature  on 

the  acidity  of  acids,  A.,  i,  403. 
Deh^rain,    Pierre    Paul,    reduction    of 

nitrates  in  arable  soil,  A.,  ii,  630. 
loss  of  ammonia  in  the  production 

of  farmyard  manure.  A.,  ii,  633. 
Delachanal,     BirUdicl.      See     CamilU 

Vincert. 
Delacroix,   A.,  autimonic  acid  and  an- 

timonates.  A.,  ii,  340. 
basic  potassium  antiinonates.    A., 

ii,  341. 
Delbrttck,  Max,  progress  of  fermentation 

chemistry  during  the  last  decades,  A., 

ii,  621. 
Del^pine,   Marcel,   action  of    hydrogen 

sulphide  and  carbon  bisulphide  on  tri- 

methyltriniethylenetriamine,A.,i,120. 
hydramide  and  isomeric  bases  (gly- 

oxalidiucs),  A.,  i,  163. 

bydrocinnamide,  A.,  i,  415. 

aldehyde-ammonia.  A.,  i,  462. 

— —  thermochemistryofhydrobenzamide, 

amarine,  and  lophine,  A.,  ii,  368. 
thermocliemistry  of  quinolino  bases, 

A.,  ii,  501. 

pyridine  bases,  A.,  ii,  559. 

Delsauz.     See  Henri  Lescoear. 
Demarcay,  Uugene  [Aiiatole],  spectrum 

and  elementary  nature  of  neodymium, 

A.,  ii,  518. 
Demoulin.     See  Henri  Leacasur. 
Demoussy,   E.,  oxidation  of  compound 

ammonias  by  ferments   in   soils.   A., 

ii.  348. 
Denigis,  Georges,  urobilin  and  its  detec- 
tion, A.,  i,  343;  ii,  200. 
combination  of  olefines  with  mercury 

salts,  A.,  i,  546. 
combination    of   trimethylcarbinol 

with  mercuric  nitrate,  A.,  i,  549. 
reaction   of   tertiary   alcohols   and 

their  ethereal  salts,  A.,  i,  618. 

detection  of  glycerol.  A.,  ii,  262. 

generalisation  of  Legal's  reaction, 

A.,  ii,  545. 
Dennis,  Louis  Munroe,  apparatus  for  the 

spark    spectrum    of    solutions,    A., 

ii,  185. 
Dennis,  Louis  Munroe,  and  C.  H.  Bene- 
dict, salts  of  hydrogen  nitride  (azo- 

iniide),  A.,  ii,  426. 
Dennis,  Louis  Munroe,  and  Emile  Monnin 

Ohamot,  chemistry  of  didymium,  A., 

ii,  587. 


Dennis,  Louis  Munroe,  and  Maiiha  Doan, 
compounds  of  thallium.  A.,  ii,  27. 

Dennis,  Louis  Munroe,  and  C.  G.  Edgar, 
comparison  of  rapid  methods  for  estima- 
ting carbonic  anhydride  and  carbonic 
oxide.  A.,  ii,  309. 

Dennstedt,  Maximiliano,  simplified  or- 
ganic analysis.  A.,  ii,  146. 

Dennstedt,  Maximiliano,  and  U'ilhclm 
Oohlich,  simple  method  for  the  prepa- 
ration of  diazoimide.  A.,  ii,  425. 

Derlon,  Karl  O.  Hans,  azelaone  and 
azelaol,  A.,  i,  638. 

Desgrei,  Alexandre,  decomposition  of 
chloroform,  bromoform,  and  chloral 
by  ti<{ucous  solutions  of  potassium 
hydroxide,  A.,  i,  166. 

Desgres,  Alexandre,  and  Maurice  Hie- 
loaz,  partial  decomfmsition  of  chloro- 
form in  the  animal  organism,  A., 
ii,  530. 

Desgres,  Alexandre.  See  also  Albert 
Charrin. 

Desi,  En.  D.,  oxides  of  tungsten.  A., 
ii,  230. 

Deslandres,  Henri.  See  Henri  Beo- 
qaerel. 

Devarda,  Arthur,  composition  of  the 
seeds  of  mangel  wurzel,  A.,  ii,  44. 

estimation  of  the  acidity  of  milk, 

A.,  ii,  68. 

examination  of  cheese  for  foreign 

fats  (artiticial  cheese),  and  the  estima- 
tion of  water  and  fat  in  cheese.  A., 
ii,  267. 

estimation  of  nitrogen  in  manures, 

A.,  ii,  350. 
estimation  of  fat  in  milk  and  milk 

products.  A.,  ii,  358. 
Devisse,  N. ,  assay  of  carbonated  mangani- 

ferous  minerals,  A.,  ii,  142. 
Dewar,  James,  note  on  the  liquefaction 

of   hydrogen  and    helium,    T. ,    628  ; 

P.,  1898,  129  and  146  ;  discussion,  P., 

131. 
Presidential  address,  T.,  1039;  P., 

1898,  89. 

the   liquefaction   of   air    and   the 

detection  of  impurities;  P.,  1897, 
186  ;  discussion,  P.,  192. 

the   absorption    of    hydrogen   by 

palladium  at  liigh  temperatures  and 

Pressures;  P.,  1897,  192;  discussion, 
:,  198. 

Dewar,  James,  and  John  Ambrose  Flem- 
ing, dielectric  constants  of  certain 
organic  substances  at  and  below  the 
temperature  of  liquid  air.  A.,  ii,  279. 

„ dielectric  constants  of  metallic 

oxides  dissolved  or  suspended  in  ice 
cooled  to  the  temperature  of  liquid  air, 
A.,  ii,  279. 


INDEX    OF   AUTHORS. 


675 


Dewar,  James,  and  John  Ambrose  Flem- 
ing, dielectric  constants  of  organic 
subtances  and  electrolytes  at  very  low 
temperatures,  A.,  ii,  281. 

Dewar,  James.  See  also  John  Ambrose 
Fleming,  Henri  Moisian. 

Dickson,  0.,  and  Thomas  Hill 
Easterfield,  note  on  the  oxidation  of 
charcoal  by  nitric  acid  ;  P.,  1898, 
163. 

Diehl,  0.  C.     See  P.  F.  Trowbridge. 

Diepolder,  Emil,  oxidation  of  orthethyl- 
aniidophenol,  A.,  i,  306. 

Diesselhorst,  JS.  See  Friedrich  Eohl- 
rausch. 

Dieterich,  Karl,  a  new  reaction  of,  and 
a  new  substance  obtained  from, 
Gambier  catechu,  A.,  i,  269. 

Gambier-fluorescein :       Gainbier- 

catechu  red.  A.,  i,  330. 

egg  albumin.  A.,  i,  390. 

examination  of  resins,  A. ,  ii,  58. 

analysis  of   fats   and  resins.    A., 

ii,  466. 

testing  colophony.  A.,  ii,  655. 

Dieterici,  Konrad,  vapour  pressure  of 
dilute  solutions  at  0°,  A., 
ii,  207. 

Dietze,  F.,  estimation  of  hydrogen 
cyanide  in  ethereal  oil  of  bitter 
almonds.  A.,  ii,  354. 

Dijken,  D.,  molecular  refraction  and  dis- 
persion of  very  dilute  solutions,  A., 
ii,  1. 

Ditto,  Alfred,  action  of  calcium  sul- 
phate on  halogen  alkali  salts.  A., 
ii,  510. 

Divers,  Edward,  the  interaction  of 
magnesium  and  solution  of  copper 
sulphate;  P.,  1898,  57. 

■ combination  of  ammonium  nitrate 

with  ammonia.  A.,  ii,  508. 

Dixon,  Frank.  See  John  Theodore 
Hewitt. 

Dixon,  IFilliam  A. ,  the  so-called  "  selec- 
tive action"  of  potassium  cyanide  on 
gold.  A.,  ii,  231. 

Doan,  Martha.  See  Louis  Munroe 
Dennis. 

Dobbie,  James  Johnstone,  and  Alexander 
Lander,  Kopfer's  method  for  the 
estimation  of  carbon  and  hydrogen, 
A.,  ii,  484. 

Dobbie,  James  Johnstone,  and  Fred. 
Marsden,  preparation  and  properties 
of  orthochlorobromobenzene  ;  T.,  254  ; 
P.,  1898,  41. 

Dobbie,  James  Johnstone.  See  also 
Walter  Noel  Hartley. 

Dobbin,  Leonard,  interaction  of  cyanides 
with  thiosulphates,  A.,  i,  396. 

Doctor,  Guido.     See  Albert  Ladenburg. 


Doebner,  Oscar  [Gitslav],  acetonedipyru- 

vic  acid  (carbouyldimethylacrylic  acid), 

A.,  i,  359. 

citral.  A.,  i,  676. 

Doebner,  Oscar  [Giostav],  and  in  part  0. 

Kaltwasser,   glauconic  acids,   a  new 

series  of  quinoline  dyes.  A.,  i,  384. 
Dohme,    Alfred    B.    L.,    and   Hermann 

Engelhardt,     Cascara    sagrada.     A., 

ii,  629. 
Dolezalek,  F. ,  vapour  pressure  of  homo- 
geneous mixtures,  A.,  ii,  421. 
chemical  theory  of  the  lead  accumu- 
lator, A.,  ii,  551. 
Donath,  Fduard,  reduction  of  sulphurous 

acid  by  hydrogen  sulphide.  A.,  ii,  159. 
Donath,  Editard,  and    IV.  Ehrenhofer, 

gas-volumetric  estimation  of  carbon  in 

iron  and  steel.  A.,  ii,  352. 
Donath,  Eduard,  and  K.  Follak,   esti- 
mation of  total  ammonia  in  gas  liquors, 

A.,  ii,  45. 
Dootson,      Frederick      William.       See 

William  James  Sell. 
Dorp,   Willem  Arne  van.    See  Sebastiaan 

Hoogewerff, 
Dorsey,   N.    Ernest,   surface  tension   of 

water  and  of  dilute  aqueous  solutions, 

A.,  ii,  17. 
Dott,  David  Brown,  opium   assay,  A., 

ii,  100. 
Douilhet.    See  A.  Tixier. 
Dowzard,    Edwin,   polarimetric  method 

for  the  estimation  of  starch  in  flour, 

A.,  ii,  412. 
Doyon,   and  E.   Dufourt,  cholesterol  in 

the  bile,  A.,  ii,  36. 
Drouin,  Ren4.     See  Potain. 
Drude,  Paul,  optical  constant  of  sodium, 

A.,  ii,  273. 
Drugman,      Julien.       See      Richard 

Anschtitz. 
Duboin,  Andrd,   blue    glass   containing 

chromic  oxide  as  a  basic  constituent, 

A.,  ii,  593. 
Dubois,  Howard    W.     See    Charles    T. 

Mixer. 
Ducru,    0.,    electrolytic    separation    of 

nickel  and  cobalt  from  iron,  estimation 

of  iron  in  steel,  A.,  ii,  64. 
Dnden,  Paul,  and  Alfred  E.  Macintyre, 

amidoborneol,  A.,  i,  677. 
Dudley,  Charles  Benjamin.    See  William 

Albert  Noyes. 
Dufourt,  E.     See  Doyon. 
Dugas,  E.     See  A.  Aignan. 
Duhem,    Pierre,    gradual    change    and 

thermodynamics,  A  ,  ii,  152. 
Duliere,     W.,    santal    essence    and    its 

adulteration.  A.,  i,  595. 
Dulk,  Ludwig,  atomic  weight  or  atomic 

gravitation,  A.,  ii,  567. 


676 


INDEX   OF   AUTHORS. 


Dnmont,  Eugiru.     See  CTiarlea  Soret. 
Damont.    See  also  Sohmiti-Dnmont. 
Dunham,     Edward    K.,     value     of     a 

liacteriological  examination  of    water 

from  a  sanitary   point   of  view,    A., 

ii,  193. 
Dnnlop,  James  Crauford.     See  Diarmid 

Noel-Paton. 
Dnnnington,  Francia  P.,  distribution  of 

titanic  oxide  on  the  eu1;h,  A.,  ii,  122. 
Danitan,      IVyndham     Rowland,     and 

Arnold  L.  Boui,  the  preparation  and 

properties  of  formaldoxime,  T.,  853; 

P.,  1894,55. 
Dnnstan,      H'yndham      Rowland,     and 

Thomas  Anderson  Henry,  a  chemical 

investigation   of  the   constituents    of 

Indian    and  American   {podophyllum. 

Podophyllum  emodi  and  P.  peUatnm, 

T.,   209 ;    P.,   1898,  42 ;   discussion, 

P.,  43. 
the  volatile    constituents  of 

wood  of  Ooupia  tometUota,  T.,  226 ; 

P.,  1898,  44. 
on  oxycannabin  from  Indian 

hemp,  P.,  1898,  44  ;  discussion,  P.,  45. 
Dnrand,   AugtisU,  ethylisoamylamiues, 

A.,  i,  553. 
Dntto,  Uberto.     See  Luiyi  Lnoiani. 
Button,  /.  Everett,  iron  in  the  liver  and 

spleen.  A.,  ii,  616. 
Dymond,     J'hcmas    Southall,  mangani- 

ferous  conglomerate  from  Essex,  A., 

ii,  390. 
Dymond,    Thomas  Southall,  and  Frank 

H'aller       Maryon,         "  Fresh- water 

chalk"  from  Kssex,  A.,  ii,  386. 


Zakle,  Arthur  S.,  erionite,  a  new-zeo- 
lite, A.,  ii,  608. 
Easterfleld,     Thoviaa     Hill.       See    0. 

Dickson,  Thomas  Barlow  Wood. 
Sder,  Josef  Maria  and  Eduard  Valenta, 

red  spectrum  of  argon,  A.  ,ii,  1. 
Edgar,  C.  Q.    See  Louis  Munroe  Dennia. 
Edinger,    Albert,    action    of     sulphur 

chloride  on  aromatic  amines,  A.,  i,  91, 

206. 
Edmed,  Frank    George,  constitution  of 

oleic  acid  and  its  derivatives,  T.,  627; 

P.,  1898,  133  ;  discussion.  P.,  134. 
Edwards,  Gaston  H.     See  James  Locke. 
Effiront,     Jean,  a    new    carbohydrate, 

caroubin.  A.,  i,  398. 
a   new  enzyme,    caroubinase,    A. , 

1,  4.'i5. 

caroubinose,  A.,  i,  460. 

estimation  of  starch  in  cereals,  A. , 

ii,  195. 


Eggert,  August.     See  Fritz  Fichter. 
Egly,  Georg.     See  Theodor  Zinoke. 
Ehrenhofer,    fy.     See  Eduard  Donath. 
Eichholx,    A.     hydrolysis  of   proteids, 

A.,  i,  541. 
Eiermann,  Karl,  disazo- com  pounds  from 

nietaiihenylenediamine.  A.,  i,  250. 
Eiermann,     Karl.     See    also    Heinrich 

Brunner. 
Eigel,   Franz  [analysis   of   soda-mica], 

A.,  ii,  81. 
Einhorn,    Alfred,    and     Eduard    Baa- 

meister,   some  derivatives  of  caffeine, 

A.,  i,  497. 
Einhorn,    Alfred   [and    Josef  Brantl], 

reduction    of    benzylaminecarboxylic 

acids.  A.,  i,  407. 
Einhorn,  .(4 //rerf,  and  Friedrich  HoUandt, 

acylation  of   alcohols  and  phenols   in 

pyridine  solution,  A.,  i,  577. 
tinhorn,  Alfred  [undEugen  Lindenberg], 

carbonates  of  the  dihydro.xy benzenes, 

A.,  i,  409. 
Ekenstein.     See  Alberdavan  Ekenstein. 
Elbs,  Karl,  relation  of  electrochemistry 

to  organic  chemistry,  A.,  i,  217. 
Elbi,  Karl,   and  A.  Hen,  electrolytic 

jm-paratioii  of  iodoform,  A.,  i,  220. 
Elliott,  IValterJ.,  action  of  chloroform 

and  alkaline  hydroxides  on  the  nitro- 

benzoic  acids,  t.,  145  ;  P.,  1898,  10. 
Ellis,  H^'.  Hodgson,  composition  of  pre- 

carboniferous  coals.  A.,  ii,  120. 
Eisner,  0.     See  Ernst  Beckmann. 
Eliter,  Julius,  and  Hans  Geitel,  photo- 
electric properties  of  salts  previously 

coloured  by  heating  in  the  vapour  of 

the  alkali  metals.  A.,  ii,  201. 
Emilewici,     T.,     and    Stanislaus    von 

Kostanecki,    synthesis  of  3-hydroxy- 

flavone,  A.,  i,  369. 
Emmens,  Stephen  H.,  and  Newton   W. 

Enunens,  migrant  matter,  A.,  ii,  71. 
Emmerling,  Adolph,  palm  cake  and  palm 

cake  meal,  A.,  ii,  448. 
Endemann,  Hermann,  solubility  of  lead 

in  ammonia.  A.,  ii,  118. 

formaldehyde    as    a   reagent,    A., 

ii,  146. 

analysis  of  asphalt.  A.,  ii,  199. 

Engel,  Rodolphe  [Charles^,  parastannyl 

chloride.  A.,  ii,  29. 
stannic  acids,  A.,  ii,  119. 

action   of  nitric  acid  on  tin,  A., 

ii,  119. 

Engelhard,  C. ,  condensation  of  isatic  acid 

with  formation  of  derivatives  of  cin- 

chonic  acid.  A.,  i,  683. 
Engelhardt,     Hermann.       See    Alfred 

R.  L.  Dohne. 
Engels,  Carl,  estimation  of  manganese 

by  electrolysis,  A. ,  ii,  52. 


INDEX   OF   AUTHORS. 


677 


Engels,  M. ,  electro-analysis  of  the  metals 
of  the  ammonium  sulphide  group,  A. , 
ii,  192. 

Engler,  Carl,  formation  of  natural  pet- 
roleum and  the  spontaneous  polymeri- 
sation of  hydrocarbons,  A.,  i,  1. 

Eneler,  Carl,  and  J.  Orinun,  the  direct 
elimiuation  of  carbonic  oxide  and 
the  reaction  of  this  with  water.  A., 
i,  175. 

Engler,  Carl  [and  in  part  ff.  Ortining, 
X.  Jezioranski,  and  C.  Schneider], 
decomposition  of  hydrocarbons  of  high 
molecular  weight  at  a  moderate  tempe- 
rature, A.,  i,  165. 

Engler,  Carl,  and  Th.  Lehmann,  forma- 
tion of  olefines,  naphthenes,  and 
benzene  hydrocarbons  by  the  distilla- 
tion of  fats  under  pressure,  A.,  i,  2. 

Ephraim,  Fritz,  diketohydrindenecarb- 
oxylic  acid.  A.,  i,  671. 

Eppler,  A.,  eutropic  series  of  the  calcium 
group,  A.,  ii,  560. 

Erbstein,  Karl,  action  of  ammonia  on 
ethylic  methylglyoximecarboxylate, 
A.,  i,  513. 

Erdmann,  Ernst,  oil  of  cloves,  A. ,  i,  37. 

some  ethereal  salts  and  a  crystalline 

pseudo-salt  of  rhodinol.  A.,  i,  325. 

Erdmann,  Hugo  [and  in  part  JUrnst  Erd- 
mann and  P.  Huth],  constituents  of 
oil  of  roses  and  allied  ethereal  oils,  A., 
i,  35. 

Erdmann,  Hugo,  and  P.  Huth,  detection 
of  rhodinol  in  ethereal  oils.  A.,  i,  36. 

Erlenmeyer,  Emil,  sen.,  conversion  of 
butyric  into  isobutyric  acid,  A.,  i,  176. 

Erlenmeyer,  Emil,  jun.,  a  seemingly 
general  reaction  of  a-amido-acids  of 
the  formula  NHj-CHR-COOH,  A., 
i,  176. 

remarkable      conversion      of     an 

a-ketonic  acid  into  the  corresponding 
o-amido-acid.  A.,  i,  197,  669. 

Erlenmeyer,   Emil,  jun.,  and  John   T. 

Halsey,    synthesis    of    tyrosine,    A., 

i,  197. 
Erlenmeyer,   Emil,  jun.,   and   Michael 

Lux,      oxylactones-ketolactones,     A., 

i,  667. 
conversion  of  an  07-dihydroxy- 

acid  into  the  corresponding  ketone.  A., 

i,  668. 
Errera,    Giorgio,    derivatives   of   glut- 

aconic  acid.  A.,  i,  297,  632. 
condensation  of  cyanacetamide  with 

chloroform.  A.,  i,  298. 

pyridine     derivatives     of     ethylic 

cyanacetate.  A.,  i,  490. 

condensation    of    ethylic    acetone- 

dicarboxylate  with  ethylic  orthoform- 
ate,  A.,  i,  562. 

VOL,  LXXIV.  ii. 


Erskine,  J.  A.,  conductivity  of  electro- 
lytes for  very  rapid  electrical  vibra- 
tions, A.,  ii,  106. 

Escales,  Richard.     See  Roland  Scholl. 

Eschenhach,  Georg.  See  Siegmund 
Gabriel. 

iltaix,  L.,  dibasic  acids,  A.,  i,  124. 

£tard,  Alexandre,  and  Georges  Meker,  a 
crystalline  dicamphene  hydride,  A., 
i,  443. 

Euier,  Hans,  iodometric  estimation  of 
molybdenum,  A.,  ii,  192. 

Euler,  Wilhelm,  synthesis  and  consti- 
tution of  isoprene,  A. ,  i,  347. 

Evans,  William  T.  See  William  Ash- 
well  Shenstone. 

Everen,  Grace  A.  van.  See  Arthur 
Amos  Noyes. 

Ewers,  E.     See  Julius  Troeger. 


F. 


Fabris,  Guido.  See  Vittorio  Villavecchia. 

Fahrion,  Wilhelm,  analysis  of  fats  and 
oils  and  resins.  A.,  ii,  414,  466. 

oxidised  cotton  seed  oil  and  a  gen- 
eral method  for  the  analysis  of  oxidised 
oils.  A.,  ii,  654. 

Farnsteiner,  K. ,  detection  of  formalin  in 
milk,  A.,  ii,  196. 

Farr,  E.  H.,  and  Robert  Wright,  esti- 
mation of  alkaloids,  A.,  ii,  101. 

Farrington,  Oliver  Cummin  gs,  average 
specific  gravity  of  meteorites,  A., 
ii,  171. 

Fasal,  J.     See  A.  Froenkel. 

Fay,  Henry.     See  James  F.  Norris. 

Feder,  '  tto.     See  Friedrich  Kehrmann. 

Feilitzen,  H.  von,  and  Bernhard  ToUens, 
humin  formation  from  sugar  on  oxi- 
dation with  potassium  permanganate, 
A.,  i,  118. 

quantity    of    pentosans    and 

other  carbohydrates  in  peat.  A.,  ii, 
132. 

fermentation  of  peat,   A.,  ii, 

132. 

Feilmann,  Martin  Ernest.  See  John 
Josffh  Sad  borough. 

Feist,  Franz,  strophan  thin  and  strophan- 
thidin, A.,  i,  329. 

Fenner,  Gottfried,  and  Julius  Tafel, 
2-methylpyrrolidone,  A.,  i,  446. 

Fenton,  Henry  J.  Horstman,  properties 
and  relationships  of  dihydroxytartaric 
acid,  T,  71  ;  P.,  1897,  224. 

volumetric  estimation  of    sodium, 

T.,  167;  P.,  1898,  21  ;  di.scussion.  P., 
22. 

properties     and     relationships     of 

dihydroxytartaric  acid.  Part  II.,  salts 
of  the  acid,  T.,  427  ;  P.,  1898,  120. 

4{< 


678 


INDEX   OF  AUTHORS. 


Fenton,  Henry  J.  Horalman,  note  on  the 
oxidation  of  certain  acids  in  presence 
of  iron,  P.,  1898,  119  ;  discussion, 
P.,  120. 

Fenton,  Henry  J.  fforstman,  and  Miss 
Mildred  Ooitling,  action  of  hydrogen 
bromide  in  presence  of  other  on  car- 
bohydiates  and  certain  organic  acids, 
T.,  654;  P.,  1888,  147;  discussion, 
P.,  148. 

Ferchland,  P.     See  Alfred  Werner. 

Ferenczy,  Andor,  /3acetoacetylpyridyl 
[3-acetoacetylpyridine],  A.,  i,  271. 

Feman,  H.  Fr.,  constitution  of  lead 
salts  in  aqueous  solution,  A., 
ii,  584. 

Ferrii,  S.  J. ,  and  Oraham  Lnsk,  inver- 
sion of  cane-sugar  in  the  stomach.  A., 
ii,  238. 

Ferron.     See  A.  Tizier. 

Fenerstein,  />''.,  and  Stanialaxu  von 
Kostanecki.  synthesis  of  flavone  and 
its  derivntives,  A.,  i,  870,  688. 

Fichter,  Fritz,  and  Alexander  Baner, 
phciiyl--yS-pentenoic  acid.  A.,  i,  662. 

Fiohter,  Fritz,  and  Aiigutt  Sggert,  a- 
ethylidcneglutaric  acid,  A.,  i,  630. 

Ficquet,  L.     See  Lion  Orimbert. 

Fileti,  Oiulio,  derivatives  of  behenic 
acid,  A.,  i,  236. 

Fileti,  Michele,  and  Atuonio  de  Oaapari, 
action  of  zinc  on  monochloromethylic 
ether,  A.,  i,  222. 

Fink,  Edward,  action  of  carbonic  oxide 
on  palladious  chloride,  A.,  ii,  382. 

Fink,  Edward.  See  also  Auguatin 
Bistrsycki. 

Fischer,  A'wiZ,  trichloropurine,  A.,i,  47. 

synthesis  of    xautnine,    hypoxan- 

thine,  adenine  and  guanine,  A.,  i,  48. 

synthesis  of    heteroxanthine   and 

paraxanthine,  A.,  i,  97. 

tetramethyluric  acid,  A.,  i,  180. 

the  alleged  synthesis  of  xanthine 

from  hydrogen  cyanide,  A.,  i,  214. 

new   synthesis  of  adenine  and  its 

methyl  derivatives.  A.,  i,  280. 

an     apparent   intramolecular    re- 

an-angemeut  in  the  purine  group,  A., 
i,  340. 

thiopurines,  A. ,  i,  340. 

heptatomic  rings  containing  nitro- 
gen ;  a  correction.  A.,  i,  692. 

Fischer,  Emil,  and  Friedrich  Ach, 
further  syntheses  of  xanthine  deriva- 
tives from  methylated  uric  acids,  A. , 
i,  700. 

Fischer,  Emil,  and  Lorem  Ach,  oxydi- 
chloropurine,  A.,i,  46. 

Fischer,  Emil,  and  Ham  Clemm, 
1-methyluric  acid  and  1  ;7-dinietbyI- 
iiric  acid,  A.,  i,  178. 


Fischer,  E7nil,  and  Fritz  Frank,  new 
decomposition  of  theobromine.  A., 
i,  158. 

Fischer,  Emil,  and  Oeorg  Oiebe,  pre- 
paration of  acetals.  A.,  i,  1G7. 

formation    of  acetals      from 

diortho-substitutcd  aromatic  alde- 
hydes, A.,  i,  311. 

Fiacher,  Emil,  and  Erwin  Hoffa,  some 
aromatic  acetals  and  aldehydes.  A., 
i,  659. 

Fischer,  Otto,  harmine  and  harmaline, 
A.,  i,  160. 

action  of  phosphorus  pentachloride 

on  1-alkylpyridonesand  1-alkylquino- 
lonos,  A.,  i,  382. 

Fischer,  otto,  and  C.  Oieten,  action  of 
bases  on  a])osafranine,  A.,  i,  92. 

Fischer,  Otto,  and  Eduard  Hepp,  rela- 
tionships of  the  safranines,  isorosindu- 
lines,  and  rosindulines.  A.,  i,  334. 

Fittig,  Rudolph,  action  of  acid  an- 
hydrides on  acids  and  their  salts. 
Formation  of  ketodilactoncs,  ketonic 
acids,  and  ketones.  A.,  i,  11. 

Fittig,  Rudolph  [with  Mcux  Ginsberg, 
Nicolaits  Petkow,  and  Milton  Fr, 
Sohaak],  transformation  of  un- 
saturated a-hydroxy-acids  into  the 
isomeric  7 -ketonic  and  a-ketonic 
acids,  A.,  i,  196. 

Flatan,  Julian,  and  H.  Labb^,  separa- 
tion of  gerauiol  from  citronellol,  A., 
i,  618. 

Flatow,  Robert,  and  ^26«r^Beitzenstein, 
estimation  of  xanthine  bases  in  urine, 
A.,  ii,  359. 

Fleming,  John  Ambrose,  and  James 
Oewar,  dielectric  constants  of  certain 
frozen  electrolytes  at  and  above  tbe 
temperature  of  liquid  air,  A.,  ii, 
8,  280. 

dielectric    constants   of  pure 

ice,  glycerol,  nitrobenzene  and  ethyl- 
enic  dibromide  at  and  above  the 
temperature  of  liquid  air,  A.,  ii,  9. 

Fleming,  t/o/m^m6ro«e.  See  aXso  James 
Dewar. 

Flemming,  Httgo,  dichlorhydrin  and 
epichlorhydrin,  A. ,  i,  396. 

Flesch,  E.,  new  synthesis  of  phloro- 
glucinol,  A.,  i,  304. 

Fletcher,  W.  M.,  "survival  respira- 
tion "  of  muscle.  A.,  ii,  392. 

Fleurent,  Emile  [Charles  Albert],  action 
of  nitric  acid  on  potassium  cobalti- 
cyanide,  A. ,  i,  59 

proteids  of  beau  flour  and  wheaten 

flour.  A.,  ii,  627. 

Floresco,  iY.     See  A.  Dastre. 

Fock,  Andreas,  dissociation  in  mixed 
salt  solutions,  A.,  ii,  154. 


INDEX   OF   AUTHORS. 


679 


Fock,  Andreas,  determination  of  the 
molecular  weight  of  solid  substances, 
A.,ii,  284,  503. 

Foerster,  Fritz,  theory  of  accumulators, 
A.,  ii,  6. 

the  copper  voltameter,  A.,  ii,  10. 

electrolytic   deposition    of   nickel, 

A.,  ii,  227. 

Foerster,  Fritz,  and  JF.  Meves,  electro- 
lytic preparation  of  iodoform.  A., 
i,  166. 

Foerster,  Otto,  preparation  of  soluble 
starch  and  starch  solutions,  A.,  i,  61. 

solubility  of  phosphates   in   citric 

acid  and  ammonium  citrate,  A.,  ii,  48. 

Folin,  Otto,  animal  gum.  A.,  i,  55. 

cleavage  products  of  proteids,    I., 

constituents  of  Witte's  peptone.  A., 
i,  502. 

simplification  of  Hopkins'  method 

for  estimating  uric  acid  in  urine,  A., 
ii,  196,  465. 

Fonzes-Diacon,  H.,  double  haloid  salts 
of  lead  and  ammonium.  A.,  ii,  512. 

Foote,  H.  W.  See  Samuel  Lewis  Pen- 
field. 

Foote,  Warren  M. ,  native  lead  and  cop- 
per from  Franklin  Furnace,  New 
Jersey,  A.,  ii,  602. 

Forcrand,  Robert  de,  and  Sully-Thomas, 
formation  of  mixed  hydrates  of  acetyl- 
ene and  of  other  gases,  A.,  i,  396. 

Ford,  Allen  P.,  and  /.  M.  Bregowsky, 
use  of  hydrofluoric  acid  in  the  estima- 
tion of  manganese  in  steel,  A.,  ii,  540. 

Forster,  Arthur,  and  Mtcdolf  Biechel- 
maun,  detection  of  cholesterol  and 
phytosterol  in  fats.  A.,  ii,  263. 

estimation  of  caffeine  in  coff'ee, 

A.,  ii,  269,  359. 

Forster,  Martin  Onslow,  isomeric  bornyl- 
amines,  T.,  386  ;  P.,  1898,  97. 

mercury  acetamide,  T.,    783  ;    P., 

1898,  169. 

Fortey,  Emily  C,  hexamethylene  from 

American  and  Galician  petroleum,  T. , 

932;  P.,  1898,103. 
Fossler,  Mary  L.     See  Samuel  Avery. 
Fourneanx,  ijmile.  See  Emilio  Noelting. 
Fowler,    Gilbert  John,   and    Phili}}    J. 

Hartog,  silver  alloys.  A.,  ii,  24. 
Fradiss,    N.,   volumetric  estimation   of 

lime  in  sugar  liquors,  A.,  ii,  190. 
Frankel,  Martin,  paratolyltrimethylene- 

diamine   and  7-iodopropylamine,   A. , 

i,74. 
Frankel,  Sigismund,  preparation  of  deu- 

teroalbumose,  A.,  i,  55. 
Frahne,   //.  H.     See    IFilhelvi  Harck- 

wald. 
Framm,  Friedrich,  specific  rotatory  power 

of  |3-glutin.  A.,  i,  98. 


Francesconi,   Luigi,  oxidation  products 

of  santonic  acid.  A.,  i,  267. 
Franchimont,    Antoine    Paul    Nicolas, 

aliphatic  nitramines.  A.,  i,  9. 
Franchimont,    Antoine    Paul    Nicolas. 

See  also  Hcrm.  XJmhgrove. 
Francis,  Francis  E. ,  and  Sydney  Young, 

separation   of  normal  and  iso-hexane 

from  American  petroleum,    T.,    920; 

P.,  1898,  176  ;  discussion,  P.,  177. 
action  of  fuming  nitric  acid  on 

the  paraflSns  and  other  hydrocarbons, 

T.,  928  ;  P.,  1898,  177  ;  discussion.  P., 

177. 
Franck,  Ldon,  estimation  of  phosphorus 

in  phosphides.  A.,  ii,  350. 

aluminium  nitride,  A. ,  ii,  377. 

Francois,  Maurice,  colour  of  amorphous 

mercurous  iodide.  A.,  ii,  334. 

analysis  of  theobromine,  A.,  ii,  546. 

Frank,  Fritz.     See  Emil  Fischer. 
Frank,  Otto,   a  method  of  freeing  flesh 

from  fat.  A.,  ii,  174. 

fat  absorption.  A.,  ii,  441. 

Franke.  E.     See  Theodor  Pfeiffer. 
Franke,  Max.     See  Richard  Stoermer. 
Frankforter,   George  B.,  derivatives   of 

veratrine.  A.,  i,  497. 
Frankland,    Percy  Faraday,  and   John 

McCrae,      position      isomerism      and 

optical     activity :     the     comparative 

rotatory  powers  of  diethylic  monobenz- 

oyl tartrate    and  monotoluoyltartrate, 

T.,  307;  P.,  1898,  74. 
Frankland,  Percy  Faraday,  and  Thomas 

Stewart  Patterson,  effect  of  the  mono-, 

di-,  and  tri-chloracetyl  groups  on  the 

rotatory  power  of  methylic  and  ethylic 

glycerates  and  tartrates,  T.,  181  ;  P., 

1898,  28. 
Frankland,  Percy  Faraday,  and  Andrew 

Turnhull,    rotation    of    ethylic    and 

methylic   di-monochloracetyltartrates, 

T.,  203;  P.,  1898,  29. 
Franklin,   E.   C.,  the  decomposition  of 

diazo-compounds.  A.,  i,  522. 
Frazer,  Jos.  0.  W.     See  J.  B.  Kastle. 
Freer,  Paul  G.,  and  Arthur  Lachmann, 

action   of  sodium   on   methyl  propyl 

ketone    and    on    acetopherione,    A. , 

i,  120.  

Freer,  Paul  C.,  and  P.  L.  Sherman,  y^n., 

formamide  and  its  sodium  and  silver 

salts,  A.,  i,  360. 
Frenzel,  August  [bournonite  from  Boli 

via],  A.,  ii,  77. 
Frenzel,  August.    See  also  Samuel  Lewis 

Penfield. 
Frenzel,  G.     See  Liidwig  Gattermann. 
Frenzel,   K.,  Sigra.    Fritz,   and    Victor 

Meyer,   evolution  of  oxygen  during 

reduction,  A.,  ii,  69. 

49—2 


680 


INDEX   OF   AUTHORS. 


Frtriehs,  O,    Se«  Heinrich  Beokurtt. 
Fre8eiiini,(7.,and  Oeorg  Popp,  estimation 

of  boric  acid  in  meat,  A.,  ii,  352, 
Fresenius,  Heinrich,  and  H.  Bayerlein, 

estimation     of     chromium     in     iron 

chromium  alloys.  A.,  ii,  260. 
— — detection    of    perchlorate   in 

Chili  saltpetre,  A.,  ii,  636. 
Freund,3/om,/3-ben20vli8onicotinicRcid, 

A.,  i,  43. 
Freandler,  Paul,  some  furfuran  deriva- 
tives, A.,  i,  663. 
Freandlich.     See  August  Miohaalii. 
Frieke,   E.,   toxicological    detection  of 

arsenic,  A. ,  ii,  139. 
Friedel,   Oeorgea,   new  experimenta  on 

zeolites.  A.,  ii,  478. 
comynct  muscovite  from  Montram- 

bert,  Loire,  A.,  ii,  525. 
Friedlander,  /aco6,and  OustavTixamMLn, 

velocity  of  solidification.  A.,  ii,  17. 
Friedlander,     Paul,    and    Ltidwig    C. 

Schnell,  some  ketones  of  the  phloro- 

^iucinol    series    (reaearches    on    the 

flavone       derivatives,       VII.),      A., 

i,  24. 
Friedlander,   Paul.      See  also  Siegfried 

Blomenfeld. 
Friedland,  Leo,    See  Richard  E.  Ifejer. 
Friedrichs,    F,,    thermoregulator,     A., 

ii,  152. 

cooling  pipette.  A.,  ii,  568. 

Friei,  A.     See  Emil  Knoevenagel. 
Friaclimath,  M.,  gum-ammoniacum.  A., 

i,  461. 
Fritsoh,  Paul,  conversion  of  pentachlor- 

acetone  into  trichloracrylic  and  chloro- 

malonic  acids.  A.,  i,  63. 
condensation      of     chloral,     with 

methylic        2  : 3-dimethoxyberizoate, 

A.,  i,  663. 
Friti,  Sigm.     See  K.  Freniel. 
Fritzsche,    P.,    manufacture    of    ethyl 

hydrogen  sulphate  from  gases  contain- 
ing ethylene.  A.,  i,  3. 
preparation    of    ether    free    from 

alcohol,  A.,  i,  3. 
action  of  sulphuric  acid  on  coal  gas. 

A.,  i,  115. 
flue    gases  in   relation  to  furnace 

efficiency.  A.,  ii,  188. 
colorimetric  estimation  of  the  den- 
sity of  smoke,  A.,  ii,  353. 
Fritzweiler,  R.     See  Karl  Anwers. 
Frohenius,       Walther.       See      Adolph 

Clans. 
Froenkel,  A.,  and  J.  Fasal,  estimation 

of  tin  in  tin  salts.  A.,  ii,  649. 
Fromm,  Emil,  oil  of  savin  ( Oltum  Sabina-), 

A.,  i,  674. 
Fromm,  Paul,  bitter  almond  water,  A., 

i,  266. 


Fromme,  Johannes,  calcite  with  organic 
colouring  matter,  A.,  ii,  233. 

datolite  from  Radauthal,  A.,  ii,  234. 

Frye,  Colin  C.    See  John  Nonnan  Collie. 

Fachs,  Friedrich.    See  Wilhelm  Lossen. 

Fnoha,  Paul,  tables  for  the  reduction  of 
boiling  points  to  normal  pressure,  A., 
ii,  556. 

the  differential  areometer  as  areo- 

pyknometer  for  determining  the  sp.  gr. 
of  powders.  A.,  ii,  560. 

tables  for  correction  of  errors  due 

to  variations  in  temperature  when 
using  the  "  Procent-areometer,"  A., 
ii,  560. 

temperature   correction   tables  for 

specific  gravity  determinations.  A., 
if,  560, 

Ftlrtk,  Otto  von,  catechol-like  substance 

in  the  suprarenal  capsule-s.  A.,  ii,  85. 
Fyna,  Enriqxu.  See  Augustin  Bistrzycki. 


0. 


Oabriel,  Siegmund,  and  Oeorg  Eschen- 

baeh,  bromethylamine  and  vinylamine. 

A.,  i,  61. 
orthodinitrocyanodibenzyl.  A., 

i,  199. 
a  method  of  preparing  phthal- 

azines.  A.,  i,  211. 
notes  [tetrahydrofurandibenz- 

oic  acid,  1  :2  :  8-triphenyltetrahydro- 

pyraziue,  and  ortho-o-dicyanostilbene], 

A.,  i,  671. 
Oabriel,  Siegmund,  and  Ernst  Lenpold, 

transformations  of  ethinediphthalide, 

I.  and  IF.,  A.,  i,  481,  482. 
Oadamer,  Johannes,   sinigrin,  sinalbin, 

sinapin,  and  sinapic  acid,  A.,  i,  38. 

sinapic  acid.  A.,  i,  197. 

use  of  zinc   oxide  in  the  prepara- 
tion  of  fermentation  lactic  acid,  A  , 

i,  405. 
source     of    allylthiocarbimide    in 

the  root  of  Cochlearia  Amioracia,  A., 

ii,  180. 
Oaleotti,  Oina,  nucleo-proteids  of  bac- 
teria, A.,  ii,  444. 
Gallinek,    Alfred,    metnmido-a-methyl- 

benziniidazole   or   paramido-a-methyl- 

benzimidazole.  A.,  i,  44. 
Oallivan,  Frank  B.    See  Charles  Loring 

Jackson. 
Gamgee,    Arthur,   absorption   of   violet 

and  ultra-violet  rays  by  haemoglobin 

and  its  derivatives.  A.,  i,  288. 
Gane,  Eustace  H.,  estimation  of  caffeine 

in  tea,  A.,  ii,  100. 
Gardenr,  A.,  ti'iphenylethanone (benzoyl- 

diphenylmethane).  A.,  i,  436. 


INDEX   OF   AUTHORS. 


681 


Gardner,  John  Addyman  and  George 
Bertram  Cockburn,  researches  on  the 
terpenes,  II.,  on  the  oxidation  of 
fenchone,  T.,  275  ;  P.,  1898,  8. 

researches   on   the   terpenes, 

III.,  halogen  derivatives  of  fenchone 
and  their  reactions,  T.,  704  ;  P.,  1898, 
150. 

researches   on   the  terpenes, 

IV.,  on  the  oxidation  of  fenchone,  T. , 
708;  P.,  1898,  151. 

Garino,  E.     See  G.  Ampola. 

Garratt,  G.  C,  changes  in  the  urine  pro- 
duced by  exercise  and  by  Turkish 
baths.  A.,  ii,  480. 

Garrigues,  W.  E.,  analysis  of  bearing 
metal  alloys  :  new  volumetric  method 
for  estimating  copper.  A.,  ii,  312. 

estimation  of  lead  in   alloys,   A., 

ii,  539. 

Garrod,    Archibald    Edward.      See   F. 

Gowland  Hopkins. 
Gaspari,    Ausonio    de,    chloromethylic 

ethylic  ether.  A.,  i,  222. 
Gaspari,  Ausonio  de.     See  also  Miehele 

Fileti. 
Gassmann,  Charles,  and  Henry  George, 

reaction  of  diazo-salts  with  phenols, 

A.,  i,  473. 
Gast,  Richard.     See  Max  Conrad. 
Gattermann,  Ludwig,  and   IV.  Berchel- 

mann,  synthesis  of  aromatic  hydroxy- 

aldehydes.  A.,  i,  581. 
Gattermann,  Ludmg  [and  C.  Frenzel], 

synthesis  of  aromatic  aldehydes.  A., 

i,  476. 
Gattermann,  Ludwig,  and  K.  Schnitzs- 

pahn,     constitution    and    synthetical 

application  of  the   sesquichloride    of 

hydrogen  cyanide.  A.,  i,  546. 
Gatti,   Gerolama,    lecithin   in   Grawitz's 

kidney  struma,  A.,  ii,  244. 
Gauhe,  Ernst.    See  Friedrich  Kehrmann. 
Gautier,   [^mile  Justin]  ArmaTid,  syn- 
thesis   of    xanthine    from    hydrogen 

cyanide,  A.,  i,  339. 

reactions   of  carbonic    oxide,    A., 

ii,  535. 

estimation  of  small   quantities   of 

carbonic  oxide  in  air.  A.,  li,  537. 

detection  and  estimation  of  car- 
bonic oxide  in  air  in  presence  of 
gaseous  hydrocarbons,  A.  ,ii,  640. 

sources  of  inaccuracy  in  the  esti- 
mation of  carbonic  anhydride  and 
aqueous  vapour  in  large  Volumes  of 
air,  A.,  ii,  641. 

Gantier,  Ferdinand,  antimony  in 
Bolivian       tin     ores.  Volumetric 

estimation  of  antimony.  A,,  ii, 
232. 

Gantier,  Paul.     See  Alfred  Lacroiz- 


Gawalowski,  A.,  detection  of  nitrites  in 

potable  water.  A.,  ii,  46. 
simple  electrolytic  apparatus,  A. , 

ii,  150. 
Geissler,  detection  of  sodium  carbonate 

in  sodium  phosphate,  A.  ,ii,  458. 
Geitel,   Adolf    C,      decomposition     of 

triglycerides    with    dilute  acids,    A., 

ii,  330. 
Geitel,  Hans.     See  Julius  Elster. 
Gembock  Hermann,    alpine    cordierite- 

pinite.  A.,  ii,  297. 
Genequand,  P.     See  Am6  Fictet. 
Genvresse,  P.     See  Lion  Boutronz. 
George,  George,  apparatus  for  determin- 
ing   the    composition     of    ammonia, 

sulphurous    anhvdride,    water,    &c., 

A.,  ii,  472. 
George,  Henry.    See  Charles  Gassmann. 
Gerard,  Ernest,  cholesterols  from  lower 

plants.  A.,  i,  549. 
Gerber,    C,    transformation  of    sugars 

into  oil  in  the  olive.  A.,  ii,  131. 
Gerber,      Maximilien,      maturation    of 

fruits.  A.,  ii,  177. 
Geret,  Z.,  and  Martin  Tliikn.,  detection 

of  proteolytic  enzymes  of  yeast.   A., 

ii,  246. 
Geriand,  B.  William,  new   methods  of 

testing  indigo.  A.,  ii,  102. 
Gerock,    J.  E.,  Fehling's  solution,   A., 

ii,  147. 
Giebe,  George.     See  Emit  Fischer. 
Gies,     William    J.       See    Russell    H. 

Chittenden. 
Giesen,  C.     See  Otto  Fischer. 
Gigli,  Guide.     See  Uhaldo  Antony. 
Gigli,  L.     See  Robert  Schiflf. 
Gilbault,  Henri,  compressibility  of  salt 

solutions,  A.,  ii.  111. 
Gildemeister,      Eduard,      and       Karl 

Stephan,         ethereal         oils,         A., 

i,  202. 
Gildemeister,  Eduard.     See  also  Julixis 

Bertram. 
Giles,  William  B.,   vanadium  in  rutile, 

A.,  ii,   30. 
Gillespie,   A.    Loekhart,    chemistry    of 

the  contents  of  the  alimentary  canal, 

A.,ii,  393. 
Gillespie,      A.    Loekhart.       See     also 

Diarmid  No'el-Faton. 
Gillmeister,     Arnold,     some     aromatic 

bismuth  compounds.  A.,  i,  138. 
Gilpin,  E. ,  jun. ,    composition  of  Nova 

Scotia  coals  and  other  minerals,   A., 

ii,  384. 
Gin  and   Leieuz,  electric  furnaces,  A., 

ii,  322. 
dissociation    of  barium    and 

manganese  carbides.  A.,  ii,  511. 
Ginsberg,  Max.     See  Rudolph  Fittig. 


f)82 


INDEX   OF  AUTHORS. 


Oiran,  11.,  com])ound  of  phosphoric 
anhydride  with  beozeDe,  A.,  i,407. 

Oirard,  Antouie  Charles.  Se«  Achilh 
Hunts. 

Gladding,  Thomas  <S'.,  grarinietric  esti- 
mation of  phosphoric  acid  as  ammo- 
nium phosphomolybdate,  A.,  ii,  406. 

estimation  of  boric  acid,  A.,  ii,  483. 

Glasenapp,  Maximilian,  action  of  char- 
coal in  the  purification  of  spirits,  A., 
i,  816. 

Olaier,  Charles,  estimation  of  sulphur 
in  pyrites,  A.,  ii,  90. 

thorium     hydrogen    oxalate,    A., 

ii,  260. 

sodium   peroxide    in    qaantitative 

analysis.  A.,  ii,  483. 

Olaubiti,  Hubert,   See  Bemhard  ToUnu. 

Oley,  Richard.     See  Carl  D.  HmtIm. 

Ologaner,  R.     See  Arthur  Hantf sell. 

Gliicksmann,  Carl.  See  Richard  Pfi- 
bram. 

Gnedin,  Al.,  methyl-tert-butylallylcar- 
binol.  A.,  i,  291. 

Gnehm,  Jiobert,  and  Louis  Benda,  tar- 
trazines,  A.,  i,  209. 

Gnehm,  Robert,  and  Rudolf  Belittle,  2  :  5- 
dichlorobenzaldehyde,  A.,  i,  812. 

Gockel,  Albert,  temperature  co-efficient 
of  the  potential  of  calomel  electrodes 
with  various  dissolved  electrolytes, 
A.,  ii,  152. 

Oodlewski,  Emit,  and  F.  Polseniasi, 
alcohol  production  during  the  in- 
tramolecular respiration  of  higher 
plants.  A.,  ii,  400. 

Ooebel,  Cornelius.     See  Adolf  ?inner. 

Gookel,  //etnricA,  apparatus  for  determin- 
ing the  solubility  of  substances  in 
boiling  liquids,  A.,  ii,  827. 

Gbhlich,  H'ilhelm.  See  Maximiliano 
Dennstedt. 

Goltschke,  table  for  calculating  potassium 
platinochloride  into  j)otassium  oxide, 
A.,  ii,  641. 

Goessmann,  Charles  Anthony,  action  of 
potassium  chloride  on  the  lime  re- 
sources of  the  soil,  A.,  ii,  135. 

Gottig,     Christian,     explosive     decom- 
position   of    nitro-compounds     when 
mixed  with  substances  rich  in  oxygen, 
A.,  i,  244. 
Goetze,  B.     Sec  Ernst  Beckmann. 
Goff,   estimation  of  glucose  in  urine  by 
means  of  methylene- blue,  A.,  ii,  463. 
"  Goldenberg,  Geromont  and  Co. ,"  analy- 
sis of  crude  wine  lees,  argols,  &c. ,  A. , 
ii,  465,  545. 
Goldenberg,   M.     See  Friedrich   Kehr- 

mann. 
Goldschniidt,   Carl,  action  of  formalde- 
hyde on  carbamide.  A.,  i,  178. 


Goldschmidt,  Car/,  action  of  formaldehyde 
on  paraphenetidine  and  on  paranisidine 
in  acid  solution.  A.,  i,  184. 

action   of   formaldehyde  on   tetra- 

hydroquinoline,  A.,  i,  450. 

organic  urates  soluble  in  water,  A., 

i,464. 
estimation  of  urea  by  means  of  form- 
aldehyde, A.,  ii,  360. 
Goldscbinidt,  I/ans,  method  of  preparing 
metals  and  alloys  by  means  of  alumin- 
ium, A.,  ii,  509. 
Goldschmidt,  Hfinrich,  and  Fritz  Bass, 

formation  of  azo-dyes.  A.,  ii,  20. 
Goldschmidt,  Ilemrich,  and  Hcnnon  C. 
Coopsr,  solubility  of  carroxime.   A., 
ii,  563. 
Goldschmidt,  Ifeinrich,  and  Oertrud  van 
Maarseveen,  relation  between  the  heat 
of  sulution,  solubility,  and  dissociation, 
A.,  ii,  152. 
Goldschmidt,  neinrich,KaA  (7ur<  Wachs, 

formation  of  anilides.  A.,  ii,  67. 
Goldschmiedt,  Cuido,  and  Oustav  Knop- 
f«r,  condensations  with  phenylacetone, 
A.,  i,  31. 
Goldstein,  ATar/.  See  WilhelmWialieennu. 
Gomberg,  Moses,   isonitraniinoisobutyric 
:i<  id  and  nitrosobutyricacid,  A.,  i,  854. 
Gonnard,  A.,  and  Adelphe,  apatite  in 
granulitic  enclosures  in   the  Puy   de 
DOme,  A.,  ii,  604. 
Oonset,  A.     See  AmS  Pictet. 
Ctooeh,    Frank    Austin,    estimation    of 
molybdenum  iodometrically,  A.,  ii,  54. 
Gooch,  Frank  Austin,  &nd  Martha.  AuBiin, 
condition  of  oxidation  of  manganese 
precipitated  by  the  chlorate  process, 
A.,  ii,  645. 

estimation  of  manganese  as  the 

sulphate  and  as  the  metal,  A.,  ii,  646. 
Gooch,    Frank    Austi7i,    and    John    T. 
Norton,  jun.,  iodometric  estimation  of 
molybdenum.  A.,  ii,  648. 
Gooch,    Frank   Austin,    and    Claude  F. 
Walker,   application  of  iodic  acid  to 
the  analysis  of  iodides,  A.,  ii,  44. 
Goodhue,  L.  H.   See  Arthur  Amos  Noyes. 
GorbunofP,  T.    See  Iwan  L.  Kondakoff. 
Oordin,    Harry   Mann,   and   Albert   B. 
Prescott,     atropine     periodides     and 
mercuriodides.  A.,  i,  707. 
Gorski,    Stanislaus  von.       See   St.    von 

Lasczynski. 
Gorter,  K.,  substances  contained  in  the 
root  of  Baptisia  tinctoria:  ij'-baptisin, 
A.,  i,  39. 
Gostling,  {Miss)  Mildred.    See  Henry  J. 

Horstman  Fenton. 
Gottlieb,   Rudolf.    See  Stanislas  Bond- 

zydski. 
Gontal.     See  Adolphe  Camot. 


INDEX  OF   AUtHORS. 


683 


Orabowaki,  Gustav.  See  Wilhehn  Lossen. 

Gradenwitz,  Felix.     Sec  Adolf  Finner. 

Graebe,  Carl,  and  F.  Triimpy,  phthal- 
onic  acid,  A.,  i,  318. 

homophthalic  acid,  A.,  i,  319. 

Graetz,  Leo,  electrochemical  method  of 
changing  alternating  into  direct  cur- 
rents, A.,  ii,  10. 

Graff,  G.     See  Oskar  Unger. 

Gramont,  Arnaud  de,  spectrum  analysis 
of  minerals.  A.,  ii,  635. 

Grande,  Ernesto,  action  of  ethylic  cyan- 
acetate  on  methyl  ethyl  ketone,  A., 
i,  272. 

Granger,  Albert,  metallic  phosphides,  A., 
ii,  474. 

Grassi-Cristaldi,  Giuseppe,  new  forma- 
tion of  trioxymethylene,  A. ,  i,  294. 

Green,  Arthur  George,  and  Aiidre  R. 
Wahl,  oxidation  of  paranitrotoluene- 
sulphonic  acid.  A.,  i,  200,  433. 

Green,  Joseph  Reynolds,  action  of  light 
on  diastase  and  its  biological  signifi- 
cance, A.,  ii,  399. 

Gregor,  Georg,  estimation  of  methoxy- 
groups.  A.,  ii,  490. 

Greig,  E.  D.  W.  See  Diarmid  Noel- 
Paton. 

Greshoff,  Maurits,  water  of  the  sacred 
well  at  Mecca,  A.,  ii,  614. 

Grimaux,  Edouard,  derivatives  of  cin- 
chonine.  A.,  i,  454. 

tetramethyluiamidobenzophenone 

derivatives,  A.,  i,  581. 

Grimbert,  Leon,  and  L.  Ficquet,  a  new 

-  organism,  the  Bacillus  tartrieios,  cap- 
able of  fermenting  tartrates,  A., 
ii,  443. 

Grimm,  J.     See  Carl  Engler. 
Grimsley,     George    Perry,    gypsum    in 

Kansas,  A.,  ii,  437. 
Grinberg,  S.     See  Fritz  Haber. 
Grinten,  L.  van  der,  colour  reaction  of 

sesame  oil  by  means  of  furfuraldehyde 

and  hydrochloric  acid.  A.,  ii,  413. 
Groneberg,  Max.     See  Wilhehn  Lossen. 
Grossheim,  J.     See  August  Michaelis. 
Grothe,   IV.     See  Julius  Troeger. 
Grtiger,  H.     See  Alfred  Werner. 
Grtinbaum,    D.    F.    F.,    salivary  secre- 
tion, A.,  ii,  241. 
Griining,  IT.      See  Carl  Engler. 
Griittner,    Fritz,   bark    of    Hamamelis 

virginieaL.,  A.,  i,  598. 
Griitzner,  Bruno,    salts  of  phosphorous 

acid,  A.,  ii,  216. 
Griitzner,  Paul,  precipitation  of  casein- 

ogen  a   simple  means  of  estimating 

acidity.  A.,  i,  100. 
Gnareschi,  Icilio,  a-amidoethylidenesuc- 

cininiide   and  acetylsuccinimide,    A., 

i,  177. 


Gnareschi,  Icilio,  some  new  cuprammo- 
nium  compounds.  A.,  i,  205. 

synthesis  of  pyridine  compounds, 

and  Hantzsch's  reaction,   A.,  i,  274. 

Gucci,  Pietro,  action  of  caustic  alkalis  on 
phthalides.  A.,  i,  257. 

propylphthalide  and  its  hydrolysis 

by  caustic  alkalis,  A. ,  i,  665. 

GUnther,  Adolf,  synthesis  of  d-  and  I- 
ethylpiperidine.  A.,  i,  684. 

Guerbet,  paraxylylacetic  acid,  A.,i,  423. 

Gu^rin,  Gabriel,  presence  of  an  alkaloid 
in  natural  wines.  A.,  i,  607. 

Gnillemare,  A.,  phyllocyanic  acid  and 
pliyllocyanates.  A.,  i,  379. 

Guinchant,  Joseph,  decomposition  of 
salts  by  water.  A.,  ii,  18. 

decomposition  of  mercuric  sul- 
phate by  heat :  law  of  thermochemical 
moduli.  A.,  ii,  27. 

Gulewitsch,  JVl.,  choline  and  its 
derivatives.  A.,  i,  622. 

a    case  of  poisoning   by  hydrogen 

arsenide,  A.,  ii,  346. 

GuUand,  G.  Lovell.  See  Diarmid  Noel- 
Paton. 

Gustavson,  Gabriel,  and  Miss  H. 
Bulatoff,  ketopentamethylene  from 
vinyltrimethylenic  bromide,  A.,i,  13. 

Gustavson,  Gabriel,  and  Miss  0.  Popper, 
constitution  of  penterythritol.  A.,  i,  6. 

Guthrie,  Frederick  Bickell,  ash  of 
Gidgea Acacia  (stinking  wattle),  A., 
ii,  181. 

Guthzeit,  Max,  and  Herbert  W.  Bolam, 
rupture  of  the  carbon  chain  in  ethylic 
dicarboxyglutaconate  {w^m^ -^^xo^^nt- 
tetracarboxylate),  A.,  i,  12. 

Gutmann,  August.  See  Rudolph  F. 
Weinland. 

Gutmann,  S. ,  Baker's  research  on  the 
non-combination  of  dry  hydrogen 
chloride  and  ammonia  :  vapour  den- 
sity of  ammonium  chloride,  A.,  ii,  291. 
Guye,  Philippe,  A.,  and  Emily  {Alicia'\ 
Aston,  influence  of  temperature  on 
the  rotatory  power  of  liquids.  A., 
ii,  469. 
Guyot,  Alfred,  and  Albin  Haller. 


H. 


Haagn,  Ernst,  determination  of  the 
resistance  of  galvanic  cells  with  small 
polarisation  capacity,  A.,  ii,  5. 

Haber,  Fritz,  electrolysis  of  hydro- 
chloric acid  and  cathodic  formation 
of  lead,  A.,  ii,   364. 

Haber,  Fritz,  and  S.  Grinberg,  electroly- 
sis of  h5-drochloric  acid.  A.,  ii,  215, 
365, 


684 


INDEX   OF  AUTHORS. 


Hab«r,  Fritz,  and  H.  Oeohelhiiiuar, 
decomposition  of  hexane  and  tri- 
methylethylene  by  heat,  A.,  i,  217. 

Haber,  Ludwig,  rare  earths,  A.,  ii,  295. 

Haliiig,  [Franz]  Arthur,  paratoluene- 
.siilphinicacid.  A.,  i,  141. 

Haaiermann,  Emil,  the  assimilation  of 
iron.  A,  ii,  34. 

Haga,  Tanutnasa,  See  Carl  D. 
Harries. 

Hagemann,  Oakar,  oolour  reaction  of 
sesame  oil  by  means  of  furfaraldehyde 
and  hydrochloric  acid,  A.,  ii,  413. 

Halm,  ifartin,  prot*'olytic  enzyme  of 
yeast  extract,  A.,  ii,  245. 

Haho,  Martin.     See  also  L.  Geret. 

Haldane,  John  SeoU,  chemistry  of  luemo- 
glot)in,  A.,  i,  288. 

methods    of    gas    analysis,     A., 

ii,  849. 

Haldane,  John  Seott,  and  J.  Lorrain 
Smith,  absorption  of  oxygen  by  the 
lungs,  A.,  ii,  34. 

Hall,  MxM  L.,  and  John  Norman  Collie, 
pro<luotion  of  some  nitro-  and  amido- 
oxyluiidines.  Part  II.,  T.,  236  ;  P., 
1898,  51  ;  diseossioii.  P.,  61. 

Hall,  Vernon  J.,  zinc  hydroxide  in  pre- 
cipitation, A.,  ii,  117. 

a  simple  fat  extractor,  A.,  ii,  197. 

Haller,  Albin,  and  Alfrtd  Ouyot,  sym- 
metrical tetramethyldiamidodiphenyl- 
tetrainethyldiamidodianthranol  and 
the  corresponding  oxanthranol,  A., 
i,  483. 

preparation  and  properties  of 

dislkylamidoaiithraquinones,  A. ,  i,593. 

dialkylamido-orthobenzoyl- 

benzoic  and  dialkylamido-orthobenzyl- 
benzoic  acids,  A.,  i,  670. 

Haller,  R.,  and  Stanislaus  von  Xosta- 

necld,    3  :  4-dihydroxycinnamylidene- 

cuinaranone,  A.,  i,  201. 
Halliburton,    William  Dobinson.     See 

Frederick  Walker  Mott. 
Hallopeau,  L.  A.,  antimonic  tungstates  : 

separation  of  tungsten  and  antimony, 

A.,  ii,  521. 
Halphen,  Georges,  characteristic  reaction 

ol  cotton-seed  oil,  A.,  ii,  358. 
Halsey,   John    T.,   the    antecedents   of 

urea,  A.,  ii,  529. 
Halsey,  John  T.     See  also  Eviil  Erlen- 

meyer,  juti. 
Hammarsten,  Olof,  new  bile  substances, 

A.,  i,  711. 
Hampe,  Wilhelm,  analysis  of  bar  copper, 

A.,  ii,  353. 
Hamy,  Maurice,  spectrum  of  cadmium 

in  a  vacuum,  A.,  ii,  321. 
Hancock,    David.       See     William    B. 

PhUlips. 


Hankas,  Edward,  estimation  of  methane 

in  fire  damp,  A.,  ii,  461. 
Hanaa,  William,  production  of  acid  by 

bacteria     in     nutritive    media.     A., 

ii,  621. 
Haiia«A,   Arthur  von,  preparation   and 

properties  of  potassium  percarbonate, 

A.,  ii,  23. 
Haniteen,  Barthold,  formation  of  albu- 
min   in    phanerogamic    plants.    A., 

ii,  179. 
HantiMh,  Arthur  [Rudolf],  the  so-called 

nitramines  and  isoaitramines  and  their 

ethers,  A.,  i,  247. 

diazouium   hydroxide    in  aqueous 

solution.  A.,  i,  307. 

diazo-cyanides  and  the  reaction  of 

diazo-compoands     with     benzenesul- 
phonic  acid.  A.,  i,  365. 

additive  comi)ounds  of  diazoniam 

haloids  with  phenols  and  with  acetic 
acid.  A.,  i,  655. 

conversion  of  nitrosohydroxylamine 

into  hyjwnitrous  acid,  A.,  ii,  22. 

Hantisoil,  Arthur,  and  Karl  Dansiger, 
diazocyanides  and  double  salts  of 
diazoninm  cyanides.  A.,  i,  76. 

Hantueh,  Arthur,  and  R.  Ologauer, 
additive  products  of  azo-  and  diazo- 
compouncuwith  benzenesul  phiuic  acid, 
A.,  1,  78. 

Hantiteh,  Arthur,  and  W.  Hilland, 
alky  1  derivatives  of  hydroxylamine,  A. , 
i,  623. 

Hantisch,  Arthur,  and  Ernst  ron  Hom- 
bostel,  isomerism  of  anils  and  hydr- 
azones.  A.,  i,  195. 

Hantiach,  Arthur,  and  A.  Bauer,  iso- 
nitramines  and  their  resolution  into 
hyponitrous  acid.  A.,  i,  171. 

Hantzsch,  Arthur,  A.  Schleissing,  aTtd 
M.  J'iger,  molecular  change  of  broni- 
inated  diazonium  chlori<le8  into  chlor- 
inated diazoninm  bromides,  A.,  i,  19. 

Hanns,  Jos.,  volumetric  estimation  of 
metallic  sulphides.  A.,  ii,  461. 

Harbeek,  E.,  and  Oeorg  Lunge,  action 
of  carbonic  oxide  on  platinum  and 
palladium.  A.,  ii,  166. 

estimation  of  carbon  in  iron, 

A.,  ii,  188. 

quantitative    separation    of 

ethylene  and    benzene    vapours,   A., 
ii,  193. 

Hardin,  Willett  Lepley,  atomic  weight  of 
tungsten,  A.,  ii,  336. 

Harley,  Vaughan,  breaking  up  of  fat  in 
the  alimentary  canal,  A.,  ii,  35. 

Hamack,  Erich,  behaviour  of  the  sul- 
phur in  ash-free  albumin  compared 
with  that  of  the  sulphur  in  the  halogen 
derivatives  of  albumin,  A.,  i,  716. 


INDEX   OF  AUTHORS. 


685 


Hamack,  Erich,  iodospongin,  an  iodised 
proteid  present  in  ordinary  sponge,  A., 
i,  717. 

physiological  action  of  tannic  and 

gallic  acids,  A.,  ii,  85. 

Harold,  Joseph  F.  X.,  derivatives  of 
silicon  tetrachloride,  A.,  ii,  509, 

Harries,  Carl  D.,  hydrolysis  of  sylvan 
to  levulinaldehyde  (constituents  of 
beech  wood  tar,  I.),  A.,  i,  232. 

euphthalmine,  A.,  i,  381. 

oxidation  of  hydroxylaminecarv- 

oxime,  A.,  i,  568. 

Harries,    Carl  D.,  and  Richard  Gley, 

rearrangement  of  )3-mesityloxime.  A., 

i,  f.68. 
Harries,  Carl  D. ,  and  Tamemasa  Haga, 

methylation  of  hydrazine  hydrate.  A., 

i,  231. 

two   inactive    2  :  4-diamido- 

pentanes,  A.,  i,  293. 

Harries,  Carl  D. ,  and  Ludwig  Jablonsky, 
/3-nitrosoketones,  A.,  i,  294. 

diacetonehydroxylamine  and  stereo- 

isomeric  aliphatic  ketones,  A.,  i,  400. 

Harries,  Carl  Z>. ,  and  Friedrich  Kaiser,  re- 
duction of  methylcyclohexenone,  A., 
i,  582. 

Harries,  Carl  D.,  and  i^rite  Lehmann, 
action  of  hydroxylamine  on  phorone, 
A.,  i,  121. 

Harries,  Carl  D.,  and  Ocorg  Boeder, 
pulegonehydroxylamine.  A.,  i,  573. 

Harries,  Carl  D.  See  also  Hermann 
Pauly. 

Harris,  Harry  B.,  volumetric  estimation 
of  cobalt,  A.,  ii,  487. 

Harrison,  J.  Burchmere,  and  John 
Williams,  proportions  of  chlorine  and 
of  nitrogen  as  nitric  acid  and  as  am- 
monia in  certain  tropical  rain  waters, 
A.,  ii,  450. 

Harrow,  George.     See  George  J.  Binns. 

Hartleb,  R.     See  Albert  Stutier. 

Hartley,  Walter  Noel,  flame  spectrum  of 
carbonic  oxide,  A.,  ii,  361 

Hartley,  Walter  Noel,  and  James  John- 
stone Dobbie,  the  ultraviolet  absorp- 
tion spectra  of  some  closed  chain  com- 
pounds, T.,  598  ;  P.,  1898,  41. 

notes  on  the  absorption  bands 

in  the  spectrum  of  benzene,  T.,  695  ; 
P.,  1898,42. 

Hartley,  Walter  Noel,  and  Hugh  Bam- 
age,  spectrographic  analysis  of  meteor- 
ites, A.,  ii,  236. 

Hartog,  Philip  J.  See  John  Gilbert 
Fowler. 

Hartridge,  Alfred.  See  James  Ernest 
Marsb. 

Hartung,  L.     See  Oscar  Kellner. 

Hartwich,  C,  cubebs,  A.,  ii,  657. 


Hasselberg,    Clas  Bernhard,  vanadium 

in  rutile,  A.,  ii,  30. 
Hatch,  Frederick  H.  [dolomite  from  the 

Transvaal],  A.,  ii,  234. 
Hauffe,  M.,    volumetric    estimation    of 

iron  in  hydrochloric  acid  solution  by 

means  of  potassium  permanganate,  A. , 

ii,  646. 
Havens,    Franke  Stuart,   separatioa  of 

aluminium    from    beryllium    by    the 

action  of  hydrochloric  acid,  A.,  ii,  142. 
separation  of  aluminium  [from  other 

metals]     by    hydrochloric    acid,    A., 

ii,  644. 
Haworth,  Edward,  and  William  Henry 

Ferkin,   jitn.,    cis-    and    trans-tetra- 

metliylene-1  :  3-dicarboxy lie  acids,  and 

the  condensation  of  formaldehyde  with 

ethylic  malonate,  T.,  330  ;  P.,  1898, 

45. 
Hayden,  H.  H,  aluminite  from  the  salt 

range,  A.,  ii,  386. 
Hayes,    Charles     Willard,    solution   of 

silica    under  atmospheric   conditions, 

A.,  ii,  386. 
Haywood,  J.   K.,  cuprous  chloride,  A., 

ii,  72. 
Hazard,  J.,  granite   from   Konigshain, 

A.,ii,  390. 
Headden,  William  P. ,  products  from  an 

old  Cornish  tin  furnace.  A.,  ii,  338. 
Hebebrand,  Augtist,  volumetric  estima- 
tion of  phosphoric  acid.  A.,  ii,  406. 

sesame.  A.,  ii,  631. 

Heberlin,  Georg.     See  Hans  Bupe. 
Hubert,  Alexandre,  saps,  II.,  A.,  ii,  446. 
Hedin,   Sven   Gustav,    decomposition  of 

elastin    by     hydrochloric    acid,     A., 

i,  608. 
action  of  salts  on  blood  corpuscles, 

A.,  ii,  298. 
Hefeimann,   Rudolf,  rapid  detection  of 

margarine  in  cheese,  A. ,  ii,  266. 
Heffter,  Arthur,  cactus  alkaloids,  III., 

A.,  i,  499. 
Hehner,  Otto,  bromine  absorption  of  fats 

and  oils,  A.,  ii,  197. 
Heilpem,  Johann,  electrochemical  intro- 

duution  of  hydroxyl  groups  into  azo- 

benzene.  A.,  i,  249. 
Heinke,    John    Leathart,    behaviour   of 

diazomethane  towards  nitramines  and 

aromatic  nitro-compounds,  A.,  i,  413. 
Heinrich,  Reinhold,  the  ammonia  of  the 

atmosphere.  A.,  ii,  114. 
Helbing  and  Fassmore,  examination  of 

eucalyptus  oil,  A.,  ii,  543. 
Held,  Alfred,  preparation   of  cyanogen 

chloride,  A.,  i,  547. 
Heller,  /.  M.     See  Graham  Lusk. 
Helwig,  Wilhelm.     See  Friedrich  Kehr- 

mann. 


686 


INDEX   OF   AUTHORS. 


H^mot,    A.,   graduated   api>aratus,   A., 

ii,  533. 
Hempel,  WalUter,  employment  of  metallic 

sodium,  magnesium,  and  aluminium  in 

qualitative  analysis,  A.,  ii,  184. 
Hempel,    fralfher,   and    Leopold   Kahl, 

analysis  of  acetylene,  A.,  ii,  410. 
Hemptinne,  AUxaiuier  de,  synthesis  of 

organic  compounds  by  means  of  the 

dark  electric  discharge,  A.,  i,  461. 
decomposition    of    compounds   by 

electrical  oscillations.  A.,  ii,  281. 
influence  of  the  X-rays  on  the  lumin- 
osity of  gases.  A.,  ii,  418. 
influence  of  concentration  on  reac- 
tion velocities.  A.,  ii,  666. 
Henderson,  J.  A.  Leo,  apophyllite  from 

South  Africa,  A.,  ii,  124. 
Hendrizson,   Walter  SeoU,   dissociation 

in  .solutions.  A.,  ii,  19. 
Henrioh,  Ferdinand,  acidic  character  of 

unsaturated     organic     radicles,     A., 

i,  631. 
Henriet,  ff.    See  Albert  Levy. 
Henriqaes,  Robert,  analysis  of  beeswax, 

A.,  ii,  467. 
Henry,  Ed.,  nitrogen  in  the  vegetation 

of  forests.  A.,  ii,  682. 
Henry,    Louis,     nitropropylic  alcohol, 

A.,i,  4. 
—  nitro-alcohols,  A.,  i,  4,  6. 

triinethylene  derivatives,  A.,  i,  6. 

glyceryl     monochlorhydriu     from 

ally  lie  alcohol.  A.,  i,  6. 
some    aliphatic    nitro-compoonds, 

A.,  i,  505. 
volatility  of   fluorine    compounds, 

A.,  ii,  14. 
Henry,  Thomcu  Anderson.     See  Wynd- 

ham  Rowland  Danstan. 
Henry,       William    Avon,    and     Fritz 

Wilhelm  August  WoU,     yield    and 

composition  of  sow's  milk,  A.,ii,  299. 
Hentschel,     W.,     action    of     nitrogen 

chlonde,  ou  aniline,  methylaniliue,  and 

dimethylaniline.  A.,  i,  130. 
final    jjioduct    of    the    action    of 

nitrogen  chloride  on  dimethylaniline, 

A.,  i,  246. 
synthesis    of   diphenylhydantoin, 

A.,  i,  320. 
Heuraann's    synthesis   of    indigo, 

A.,  i,  384. 
preparation  of  nitrogen    chloride, 

A.,  ii,  114. 
Hepp,  Eduard.     See  Otto  Fischer. 
H^rissey,  Henri,    rotatory      power    of 

cocaine  hydrochloride.  A.,  i,  498. 
• presence  of  emulsiu  in  lichens.  A., 

i,  612.  ,  ! 

H^rissey,     Henri.     See     also     Emile 

Bourquelot.  i 


Herles,  Franz,  basic  lead  nitrate  as  a 
clarifying  agent  for  polariscopic  pur- 
poses, A.,  ii,  253. 

Herrmann,  Felix,  determination  of  the 
number  of  the  isomeric  paraffins  of  the 
formula C„H2,.-f  3,  A.,  i,  101,217. 

Herrmann, /'au/.  See  Z^a /izeZVorliinder. 

Herschkowitsch,  M.,  alloys.  A.,  ii,  582. 

Herting,  Otto,  estimation  of  sulphur  in 
iron,  A.,  ii,  90. 

estimation  of  phosphorus    in  iron 

and  steel.  A.,  ii,  91. 

Herty,  CharUs  //.,  and  T.  R.  Boggs, 
mixed  haloids  and  halo-thiocyanates 
of  lead.  A.,  ii,  585. 

Hen,  v4.     .See  A'aW  Elba. 

Hers,  R.,  and  William  //c-nry  Bentley, 
the  oxidation  of  paranitrotoluene-sul- 
phonic  acid  to  dinitrostilbenedisul- 
phonic  acid  and  to  paranitrobenz- 
aldehydeorthosulphonic  acid.  P., 
1898,  125. 

Hers,  W,     See  Albert  Ladenbnrg. 

Hersfeld,  Wilhelm,  arabiuose  and  .semi- 
carbazide.  A.,  i,  397. 

Hersig,  Josef,  morin,  and  the  constitu- 
tion of  flavone  derivatives.  A.,  i,  327. 

action  of  hydriodic  acid  on  aromatic 

bromine  derivatives,  A.,  i,  516. 

Hersig,  Josef,  and  Hans  Meyer,  estima- 
tion of  alkyl  groups  attached  to 
nitrogen.  A.,  i,  53. 

pilocarpidinc,  A.,  i,  389. 

Hersig,  Josef,  and  F.  Schiff,  guaiacum 
resin  I.  and  II.,  A.,  i,  327,  530. 

Hest,  Fram.     See  Wilhelm  Losien. 

Hesse,  Julius,  derivatives  of  catechol, 
A.,i,  861. 

Hesse,  Osvoald,  lichens  and  their  charac- 
teristic constituents.  A.,  i,  378,  631, 
679. 

hydrocinchonine,  A.,  i,  388. 

Heosler,  Fricdrich  [and  Aug.  Nefgen], 
comiKisition  of  Scottish  paraffin  oil,  A., 
i,  101. 

Heat,  O.,  pimpinellin,  A.,  i,  598. 

Hewitt)  John  Theodore,  natural  ^as  at 
Heathfield  Station,  Sussex,  A.,  ii,  524. 

Hewitt,  John  Theodore,  and  Frank  Dixon, 
the  condensation  of  chloral  hydrate  and 
orcinol,  T.,  397  ;  P.,  1898,  102. 

Hewitt,  John  Theodore,  T.  S.  Moore,  and 
A.  E.  Pitt,  formation  of  salts  and 
hydrates  of  azophenol,  A.,  i,  653. 

Hewitt,  John  Theodore,  and  Frank  0. 
Pope,  derivatives  of  bromotolylhydr- 
azine,  CgHg  Br(OH j)(N2H8)  [1:3: 6],  T., 
174;  P.,  1898,  7. 

Hewitt,  John  Theodore,  and  Henry  E. 
Stevenson,  azophenols  derived  from 
Wroblewski's  bromoparatoluidine 

[Br:Me:NH.,=  3:l  :4],  A.,  i,  569. 


INDEX   OF   AUTHORS. 


687 


Hewitt,  John  Theodore,  and  Henry  E. 
Stevenson,  azophenine,  A.,  i,  591. 

action  of  a-naphthylamine  on 

bromotolueneazosalicylic  acid,  A. , 
i,  593. 

Heycock,  Charles  Thomas,  and  Francis 
Henry  Neville,  Rontgen  ray  photo- 
graphy applied  to  alloys,  T.,  714  ;  P., 
1897,  105  ;  discussion,  P.,  106. 

Heymans,  Jean  F.,  and  Paul  Masoin, 
physiological  action  of  normal  di- 
uitriles,  A.,  ii,  241. 

Hidden,  William  Earl,  and  Julius 
Howard  Pratt,  rhodolite,  a  new  variety 
of  garnet,  A.,  ii,  605. 

Hielscher,  K,  2-inethyldihydropyrroline, 
1  : 2-diraethyldihydropyrroline,  and 
1  : 2-dimethylpyrrolidine,  A.,  i,  338. 

Hiepe,  William  Louis,  obituary  notice 
of,  T.,  1047. 

Higbee,  Howard  H.  See  Arthur  Michael. 

Hildebrand,  Otto.  See  Wilhdm  Auten- 
rieth. 

Hilger,  Albert.    See  H.  Nattermann. 

Hill,  Arthur  Croft,  reversible  zymohydro- 
lysis,  T.,  634;  P.,  1898,  156  ;  discus- 
sion, P.,  158. 

Hill,  Henry  Barker,  and  Harris  E. 
Sawyer,  conversion  of  methylpyro- 
raucic  acid  into  aldehydopyromucic 
and  dehydromucic  acids,  A.,  i,  360. 

Hilland,   W.     See  Arthur  Hantzsch. 

Hillebrand,  William  Francis,  colori- 
metric  estimation  of  small  amounts  of 
chromium  in  rocks  and  ores,  A.,  ii,  541. 

volumetric  estimation  of  vanadium 

in  presence  of  small  amounts  of 
chromium,  with  special  reference  to  the 
analysis  of  rocks  and  ores,  A.,  ii,  541. 

Hillebrand,  William  Francis.  See 
William  Albert  Noyes. 

Hills,  Richard  C,  the  Oscuro  Mountain 
meteorite,  A.,  ii,  33. 

Hinrichsen,  Willy.  See  Paul  [Ehrhardt] 
Jannasch. 

Hinsberg',  Oscar,  benzenesulphinic  acid 
as  a  reagent,  A.,  i,  140. 

Hinsberg,  Oscar,  and  A.  Simcoif, 
synthesis  of  naphthLndole  derivatives, 
A.,  i,  275. 

Hinterskirch,   W.     See  Paul  Jannasch. 

Hintz,  Ernst,  incandescent  gas  mantles  of 
commerce,  A.,  ii,  339,  587. 

[volumetric  estimation  of  cerium], 

A.,ii,  353. 

Hintz,  Ernst,  and  Hermann  "Weber, 
separation  of  thorium  from  cerium.  A., 
ii,  193. 

Hirsch,  Benno,  halogenised  diazonium 
thiocyanates  and  their  rearrangement 
into  thiocyanodiazonium  salts,  A., 
i,  473. 


Hirschsohn,  Edtiard,  detection  of 
colophony  in  dammar  resin,  A., 
ii,  656. 

detection  of  colophony  in  guaiacum 

resin.  A.,  ii,  656. 

Hittorf  [Johann]  Wilhelm,  electro- 
motive behaviour  of  chromium,  A., 
ii,  363. 

Hjelt,  Edvard  [Immamcel],  relative 
velocity  of  hydrolysis  of  ethylic  salts 
of  normal  acids  of  the  oxalic  series,  A., 
ii,  566. 

HIawatsch,  Carl,  stolzite  and  raspite 
from  Broken  Hill,  A.,  ii,  32. 

a    new    copper    antimonide,    A., 

ii,  603. 

Hodgkinson,  William  Richard  Eaton, 
lecture  apparatus :  volumemeter :  boil- 
ing of  water  under  reduced  pressure, 
A.,  ii,  68. 

Hober,  Rudolf,  absorption  in  the  small 
intestine.  A.,  ii,  298. 

Hogbom,  Arvid  G-ustaf,  amount  of  car- 
bonic anhydride  in  the  atmosphere,  A., 
ii,  217. 

mineral       intergrowths.        A., 

ii,  601. 

Hoff,  Jacobus  Henricus  van^t,  and  H.  M. 
Dawson,  racemic  transformation  of 
hydrogen  ammonium  malate.  A., 
i,  299. 

Hofif,  Jacobus  Henricus  vanH,  and  Wil- 
helm Meyerhoffer,  application  of  the 
equilibrium  law  to  the  formation  of 
oceanic  salt  deposits  with  especial 
reference  to  the  Stassfurt  beds.  A., 
ii,  564, 

Hoff,  Jacobus  Henricihs  van't,  and  Wolf 
Mtiller,  racemic  decomposition  of 
rubidium  racemate,  A. ,  i,  632, 

Hoffa,  Erwin.  See  Emil  Fischer,  Wil- 
helm Traube. 

Hoffmeister,  Wilhelm,  quantitative 
separation  of  cellulose-like  carbohy- 
drates in  vegetable  substances.  A., 
ii,  148. 

new  solvent  for  distinguishing  the 

phosphoric  acid  in  various  phosphates, 
A.,  ii,  538. 

separation       of      hemicellulose, 

cellulose,  and  lignin :  presence  of 
pentoses  in  these  substances.  A., 
ii,  544. 

Hofman,   T.  S.,  composition  of  the  ash 

of  canary  seed,  A.,  ii,  180, 
Hofmann,   A.  (Zurich),    absorption  and 

excretion  of  iron  in   the  human  and 

animal  body.  A.,  ii,  394. 
Hofinann,       Adolf,     berthierite      from 

Bohemia,  A.,  ii,  384. 
Hofmann,  Karl  A.,  "oxymercarbides," 

A.,  i,  635. 


GS8 


INDEX   OF  AUTHORS. 


Hofmann,  Karl  A.,  action   of  mercuric 

nitrate  on  acetaldehyde  and  on  ethylic 

acutoacetate,  A.,  i,  635. 
Hofmann,     Karl     A.,     and     Volkmar 

Kohlaohtltter,    inorganic     hydrozyl- 

amine  compounds,  A.,  ii,  380. 
Hofmann,  Karl  A.,   and  F.   Xttip«rt. 

a  vuluinetric  and  gaaometric  mettiou 

of     estimating    byiiroxylamine    and 

hydrazine.  A.,  ii,  256. 
Hofmann.    Karl  ^.,and  W.  0.  Bab«, 

action  of  alkylic  haloid*  on  mercap- 

Una,  A.,  i,  458. 
Hofmann,    Karl  A.,    and  S.   Beinteh, 

titramminecohalt sulphite,  A.,ii,  377. 
Hofmeitter,    Franz,     lodalbumin.     A., 

i,  :i90. 
Hoitaema,  C,  aqueous  solo tiona  of  two 

salts  with  one  common  ion.  A.,  ii,  157. 
the  equilibrium 

co+u,orzco,+H^ 

and  the  stady  of  explosives,  A.,  ii,  870. 
Holbom,  L.  See  FHadrich  Kohlraosoli. 
Holde,    D.,  estimation  of    pamtiiit    in 

lairoleum  of  high  boiling  point,  A., 

Ii,  'J61. 
Holland,      Thomas  H.,     quartz-barj-tes 

rock  from  Salem,  Madrus,  A.,  ii,  284. 
Hollandt,       Friedrieh.      8e«      A\fred 

Einhorn. 
HoUeman,  Arnold  Fridtric^  nitro-sabsti- 

tuted  hydroxamic  acids.  A.,  i,  22. 
reciprocal  transformation   of    tar- 
taric, racemic,  and  mesotartaric  acids, 

A.,  i,  515. 
detection    and   separation    of   ad- 
mixed tartaric,  racemic,  and  meso-tar- 

taric  acids,A.,  ii,  545. 
HoUeman,    Arnold    FrSeUrie,     and    /. 

Boeseken,    preparation     of     diortho* 

nitrotoluene.  A.,  i,  303. 
Holmquist,    Per  Johan,     synthesis     of 

perot'skite    and  pyrochlore  minerals, 

A.,  ii,  388. 
Honigmann,   O.,   absorption  of  iron  in 

man.  A.,  ii.,  616. 
Hoogewerff,    Hebastiaan,   and     Willem 

Arm  van  Dorp,  action  of  a  solution  of 

hydrogen  chloride  in  methylic  alcohol 

on  the  phenylimides  of  dibasic  acids, 

A.,  i,  589. 
Hopfgartner.     K.,    the    alkaloids     of 

Maclcya  cordata  R.  Br.,  A.,  i,  606. 
electrical    conductivity   in    mixed 

solutions  of  electrolytes,  A.,  ii,  151. 
Hopkins,  F.  Oowland,  action  of  halogens 

on  albumin,  A  ,  i,  64. 
Hopkins,  F.  Oowland,  and  Francis   W. 

Brook,  halogen  derivatives  of  proteids, 

A.,  i,  99. 
Hopkins,   F.    Oowland,  and  Archibald 

Edward  Oarrod,  urobilin,  A.,  i,  389. 


Hopkins,    F.  Oowland,   and    Stanislaw 

y.  Pinkns,  crystallisation  of  animal 

proteids,  A.,  i,  456. 
action  of  halogens  on  proteids, 

A.,  i,  503. 
Horbaosewski,/a»,  crystallised  xanthine 

and  guanine.  A.,  i,  50. 
Horn,  Frank  B.  van  [hornblende   from 

Ivrca.  Piedmont],  A.,ii,  234. 
Hornbostel,    Emtt  von.      See    Arthur 

Hantisch. 
Hornnng,  y.     See  Julius  Troeger. 
Howard,  Curtis  C,   derivatives   of  par- 

amidophenoxyacetic  acid,  A.,  i,  29. 
Howe,   James  Lewis,    ruthenocyanides, 

A.,  i,  2. 
Howe,   James    Lewis,    and   Edward  D. 

Campbell,  some  new   ruthenocyanides 

and  the  douhle  ferrecyanide  of  barium 

and  potassium,  A.,  i,  615. 
Howits,  Hans      See  Adolph  Clans. 
Hacho,      Ilerrman,     examination       of 

sheep's  milk  with  special  regard  to  the 

East  Friesland  breed,  A.,  ii,  619. 
Hfllseboseh.    See  Ledden-Hiilsebosch. 
Hngot,   C,  action  of  .sodnminonium  in 

excess  on  red  phosphorus,  A.,  ii,  573. 
Humnicki,  y.  See  Stanislas  BondsynskL 
Huppert,  Karl  Hugo,  Noel  I'aton's  crys- 
talline globulin,  A.,  ii,  443. 
Hnrst,    analysis  of  soaps,    A.,    ii,   413, 

466. 
Hurter,    Ferdinand,    and    BoU-slas  Za- 

horski,  efficiency  of  an  electrolytic  cell, 

A.,  ii,  551. 
Hnssak,    Eugen,    and  Oeorge    Thurland 

Prior,  tripuhyite,  a  new  antimonate  of 

iron  from  Brazil,  A.,  ii,  123. 
senaite,  a  new  mineral  of  the 

ilmenite      group     from     Brazil,     A., 

ii,  4:^9. 
Hutchison,  Robert,  chemistry  and  action 

of  the  thyroid  gland,  A.,  ii,  480. 
Hnth,     Fram,     ooaV-tetramethyldi- 

pyridyl,  A.,  i,  687. 
Hnth,  P.     See  Hugo  Erdmann. 
Hntxler,    Rudolf,    and     Victor    Meyer, 

change  of  butyric  into  isobutyric  acid, 

A.,  i,  62. 
Hyde,  F.   S.,   modification  of  the  thal- 

leioquinine  test  for  quinine.  A.,  ii,  60. 
Hyde,  Ida  H.,  secretion  of  the  so-called 

salivary  glands  of   Octopus  macropus, 

A.,  ii,  175. 


I. 


Ilmer,  Richard.     See  August  Michaelis. 

IloBvay     de     Kagy    Ilosva,     Ludwig, 

mineral  water  from  Buda,  A.,  ii,  126. 


INDEX   OF   AUTHORS. 


689 


Imbert,  H.,  action  of  cyanamide  on 
bromanil  in  presence  of  potassium 
hydroxide,  A.,  i,  411. 

Imbert,  H.,  and  A.  Astruc,  neutralisa- 
tion of  glycero phosphoric  acid  in  pre- 
sence of  helianthin  and  phenolphthal- 
ein,  A.,  i,  222. 

Imbert,  H,,  and  G.  Belugoa,  heat  of 
neutralisation  of  glycerophosphoric 
acid,  A.,  ii,  206. 

action  of  strontium  chromate 

on  mercuric  chloride,  A.,  ii,  511. 

Imbert,  H.,  and  J.  Pages,  volumetric 
estimation  of  glycerophosphates,  A., 
ii,  546. 

Imhoff,  Paul.     See  Adolph  Clans. 

Ingen,  D.  A.  van.     See  George  G.  Stone. 

Ischewsky,  W.  See  Michael  Konowaloff. 

Istrati,  Gonstantin  I.,  iodine  derivatives 
of  moDOchlorobenzene,  A.,  i,  244. 

roumanite,  A. ,  ii,  528. 

Itzig,  Hermann.  See  Arthur  Bosenheim. 


Z&'blon&Ta.fLudwig.  See  CarlD.  Harries. 

Jackson,  Charles  Loving,  and  W.  F.  Boos, 
coloured  compounds  obtained  from 
sodium  alkyloxides  and  picryl  chlor- 
ide, A.,  i,  517. 

Jackson,  Charles  Loring,  and  Frank  B. 
Qallivan,  3:4:  5-tribromaniline  and 
derivatives  of  unsymmetrical  tribro- 
mobenzene,  A.,  i,  361. 

Jackson,  Charles  Loring,  and  Waldemar 
Eocb,  action  of  iodine  on  the  lead 
derivative  of  catechol,  A.,  i,  518. 

Jackson,  Charles  Loring,  and  ff.  A. 
Torrey,  oxide  of  dichloromethoxy- 
quinonedibenzoylmethylacetal,  A. , 
i,  467. 

Jackson,  D.  Hamilton,  and  Sydney 
Toung,  specific  gravities  and  boiling 
points  of  mixtures  of  benzene  and 
normal  hexane,  T.,  922 ;  P.,  1898, 176. 

Jackson,  Holmes  C.  See  Russell  H. 
Chittenden. 

Jacobi,  Andreas.    See  Edtiard  Buchner. 

Jacobsou,  H.     See  St.  Smorawski. 

Jacobson,  Paul,  and  Andrew  TurnbuU, 
reduction  products  of  azo-compounds, 
VIII.,  A.,  i,  440. 

Jacoby,  C,  chrysotoxiii,  A.,  i,  268 

sphacelotoxin,  the  active  principle  of 

ergot,  A.,  i,  268. 

Jacoby,  Martin,  excr*^tion  of  nitrogenous 
substances  in  diabetes  mellitus.  A., 
ii,  345. 

Jacquemin,  Georges,  production  of  aro- 
matic substances  in  alcoholic  ferment- 
ation in  presence  of  certain  leaves.  A., 
ii,  397. 


Jack,  Oskar.     See  Adolph  Clans. 
Jager,  M.     See  Arthur  Hantzsch. 
Jaeger,    Wilhelm,    change   of  the  zinc 
sulphate    in    the     Clark    cell.     A., 
ii,  202. 

electromotive  behaviour  of  cadmium 

amalgams    of   different    composition, 
A.,  ii,  364. 
Jaeger,    Wilhelm,  and  K.  Eahle,  mer- 
cury— zinc     and     mercury — cadmiunt 
cells  as  standards,  A.,  ii,  550. 

Jager,  L.  de,  reaction  of  urine,  A., 
ii,  316. 

a  new   method   of  estimating  free 

acid  in  the  presence  of  phosphates,  A., 
ii,  405. 

Jahn,  Hans,  association  or  dissociation  ? 
A.,  ii,  153. 

electrochemical  notes.  A.,  ii,  203. 

galvanic  polarisation,  A.,  ii,  496. 

Jandrier.     See  Barbet. 

Janke,  estimation  of  zinc  in  foods.  A., 
ii,  257. 

Jannasch,  Paul  [Ehrhardt],  and  A. 
Bartels,  hexethylbenzene.  A.,  i,  565. 

Jannasch,  Paul,  and  IFilly  Hinrichsen, 
alkylanisoils  and  alkylphenetoils,  I, 
orthethylphenetoil.  A.,  i,  643. 

Jannasch,  Paul,  and  TV.  Hinterskirch, 
migration  of  chlorine  from  the  side 
chain  to  the  ring  on  the  decomposition 
of  aromatic  iodoclilorides  :  derivatives 
of  anisidine.  A.,  i,  575. 

Jannasch,  Paul,  and  F.  Kolitz,  dime- 
thoxytliphenyl.  A.,  i,  190. 

Jannasch,  Paul,  and  M.  Naphtali, 
migration  of  chlorine  from  the  side 
chain  to  the  ring  on  thedecom])osition 
of  aromatic  iodochlorides  ;  derivatives 
of  phenetidine,  A.,  i,  576. 

Japp,  Francis  Robert,  Kekule  Memorial 
Lecture,  T.,  97  ;  P.,  1897,  235  ;  dis- 
cussion, P.,  237. 

Jarry,  R.,  ammoiiio-silver  bromide.  A., 
ii,  515. 

Jaubert,  George  F.,  constitution  of  the 
safranines,  V,  A.,  i,  494. 

synthesis  of  safranine.  A.,  i,  667. 

Jaworowski,  Adam,  detection  of  chloral 
hydrate.  A.,  ii,  265. 

Jean,  Ferdinand,  analysis  of  sodium 
sulphide,  A.,  ii,  458. 

Jenkins,  John  H.  B.,  Japanese  wood  oil, 
A.,  i,  628. 

Hehner's  bromine  test  for  oils,  A., 

ii,  198. 

Jervis,  Horace  [boring  holes  in  glass], 
A.,  ii,  113. 

laboratory  notes  :  asbestos  :  com- 
bustion furnaces.  A.,  ii,  373. 

test  for  sulphurous  acid  :  estimation 

of  iron  with  dichromate,  A.,  ii,  404. 


690 


INDEX   OF   AUTHORS. 


Jerrif,  Horace.  See  also  Harry  Brear- 
ley. 

Jeserich,  detection  of  blood,  A.,  ii,  468. 

Jezioranski,  L.     See  Carl  Sngler. 

Joannu  [i/mn]  Alexandre,  cuprous  sul- 
phate, A.,  ii,  2:^1. 

Job,  Andr6,  new  compounds  of  the 
cerite  metals,  A.,  i,  356. 

Jodin  [/*.]  Victor,  researches  on  ger- 
mination, A.,  ii,  129. 

Jonsson,  Bcngt,  influence  of  arsenic  on 
germination,  A.,  ii,  180. 

Jdrgensen,  So/us  Mads,  constitution  of 
cobalt,  chromium  and  rhodium  bases, 
A.,  ii,  226. 

preparation   of   cobalt  ammonium 

salts.  A.,  ii,  592. 

Johannessen,  Axel,  and  Eyvin  Wang, 
nutrition  of  the  infant.  A.,  ii,  348. 

Johannssen,  Friedrieh.  See  Fram 
Kunckell. 

Johansson,  Johan  Erik,  E.  Landergren, 
Klaa  Sond^n,  and  Robert  [Adolph 
Armand]  Tigerstedt,  metabolism  dur- 
ing inanition,  A.,  ii,  238. 

Jolin,  Conrad  H  von,  so-called  horn- 
blende-gneisses in  Moraria,  A., 
ii,  440. 

Johnson,  Harold,  hydrolysis  of  starch  by 
acids,  T.,  490  ;  P.,  1898,  106. 

Jolles,  Adolf,  histon  in  the  urine,  A., 
i,  611. 

detection   of   bromine    in     urine, 

A.,  ii,  687. 

detection    of    "pyramidone"    in 

urine.  A.,  ii,  656. 

Jolles,  Adolf,  and  Friedrieh  Nenrath, 
estimation  of  small  amounts  of  phos- 
phoric acid.  A.,  ii,  351. 

colorimetric    estimation      of 

silica  in  waters.  A.,  ii,  455. 

Jolly,  Leopold,  biological  history  of 
phosphates,  A.,ii,  84, 

phosphorus  in  organic  tissues,  A. , 

ii,  894. 

Jones,  A.  Wentworth,  simple  experi- 
mental illustration  of  the  law  of  mul- 
tiples, P. ,  1898,  110. 

Jones,  Harry  Clary,  atomic  weights  of 
praseodymium  and  neodymium.  A., 
ii,  429. 

Jones,  Harry  Clai-y,  and  Stephen  H. 
King,  dissociation  of  electrolytes  8S 
measured  by  tlie  boiling  point  method, 
A.,  ii,  322. 

Jones,  Harry  Clary,  and  H.  M.  Seese, 
conductivity  of  aqueous  solutions  of 
praseodymium  and  neodymium  sul- 
phates, A.,  ii,  552. 

Jones,  Lauder  IV.,  saltsof  nitroparafFins 
and  acylated  derivatives  of  hydroxyl- 
aminc.  A.,  i,  172. 


Jones,  Louis  Cleveland,  action  of  car- 
bonic anhydride  on  soluble  borates, 
A.,  ii,  640. 

Jones,  L.  J.  IV.,  ferric  sulphate  in  mine 
waters  and  its  action  on  metals,  A. , 
ii,  82. 

Jorissen,  JV.  P.,  formation  of  active 
oxygen.  A.,  ii,  21. 

Jonbin,  P.,  molecular  conductivity  of 
salts  in  dilute  solution.  A.,  ii,  10. 

Jonlie,  H.,  estimation  of  the  acidity  of 
urine,  A.,  ii,  315. 

Jonlin.     Sec  Fred.  Bordas. 

Jovitschitsch,  Milorad  Z.,  reaction 
between  ethylic  iso-nitrosoacetoacetate 
and  hydroxy laminc  hydrochloride,  A., 
i,  64. 

a  new  cyclic  compound,  A.,  i,  93. 

Fehling's  solution,  A.,  ii,  98. 

Jowett,  Hooper  Albert  IJickinson,  and 
Francis  Howard  Carr,  modified  form 
of  nitrometer  for  use  in  nitrogen 
estimations  by  the  absolute  method, 
A.,  ii,  638. 

Judson,  Winifred,  and  James  Wallace 
Walker,  reduction  of  bromic  acid  and 
tlie  law  of  mass  action,  T.,  410  ;  P., 
1898.  64. 

Junghahn,  Alfred,  new  method  of  pre- 
paring tetrazine  derivatives, A.,  i.  337. 

new  method  of  preparing  1:3:4- 

xylenesulphaminic  acid,  A.,  i,  479. 

Jnrisoh,  Konrad  W.,  ammonia  soda: 
analysis  of  refuse  liquids.  A.,  ii,  407. 

Just,  Alexander,  /3-toluoylpicoline  and 
/3-tolyl  pyridyl  ketone,  A.,  i,  42. 


Kaehne,  K.     See  August  Michaelis. 

Kaeppel,  Friedrieh,  electrolytic  estima- 
tion of  manganese,  and  the  separation 
of  iron  from  manganese.  A.,  ii,  354. 

Kahl,  Leopold,  condensation  products  of 
aldehydes  with  phenols  and  phenolic 
acids,  A.,  i,  258. 

Kahl,  Leopold.  See  also  Walther 
Hemp  el,  Richard  Mohlau. 

Eahlbaum,  George  W.  A.  [and  in  part 
Kurt  Arndt,  P.  Schroeter,  Theodor 
Tesse,  Emil  Toennies,  6'.  Wichrowski, 
and  C.  G.  von  Wirkner],  vapour  pres- 
sure measurements,  A.,  ii,  556. 

Kahle,  K.     See  JVilhelm  Jaeger. 

Kaiser,  Friedrieh.    See  Carl  D.  Harries. 

Kalahne,  Alfred,  spectra  of  some  of  the 
elements  with  a  constant  luminous 
discharge  in  Geissler  tubes,  A.,  ii,  549. 

Kalkow,  Fritz.     See  Daniel  Vor lander. 

Kaltwasser,  0,     See  Oscar  Doebner. 

Kammer,  Ernst.     Sec  Wilhcbn  Lessen. 


INDEX   OF   AUTHORS. 


691 


Kassner,  Oeorg,  preparation  of  lactic 
acid,  A.,i,  296. 

detection  and  estimation  of  traces 

of  lead  in  beet  sugar,  A.,  ii,  459. 

formation  of  iodates  from  iodides, 

A.,  ii,  507. 

Kassner,  Oskar.     See  Adolph  Clans. 

Kastle,  </.  If.,  taste  and  aflBnity  of  acids, 
A.,  ii,  471. 

Kastle,  J.  IT.,  and  TF.  A.  Beatty,  effect 
of  light  on  the  combination  of  hydro- 
gen and  bromine,  A.,  ii,  214. 

Kastle,  /.  IT.,  Jos.  C.  W.  Frazer,  and 
Oeo.  Sullivan,  phosphatic  chert,  A., 
ii,  235. 

Kastle,  J.  H.,  Paul  Murril,  and  Jos. 
C.  Frazer,  decomposition  of  alkyl- 
sulphonates  by  water,  acids,  and  salts, 
A.,i,  140. 

Katz,  Julius,  estimation  of  alkaloids  in 
tinctures.  A.,  ii,  547. 

Katzer,  Friedrich  [microcline  from  Bo- 
hemia], A.,  ii,  297. 

water  of   the   lower  Amazon,   A., 

ii,  392. 

Kauffinann,  Hucjo,  electrical  oscillations, 
A.,  ii,  550. 

Kanfmann,  Maurice,  origin  of  fat  in 
animals,  A.,  ii,  35. 

Kausch,  Oscar.     See  Reinhold  Walther. 

Kebler,  Lyman  F.,  improvements  in 
Squibb's  volumetric  method  for  esti- 
mating acetone,  A. ,  ii,  56. 

Kebler,  Lyman  P.,  and  Ch.  H.  Lawall, 
detection  and  estimation  of  starch  in 
opium,  A.,  ii,  463. 

Kehrmann,  Friedrich,  change  of  position 
of  the  double  linkings  in  azonium  de- 
rivatives, A.,  i,  439. 

Kehrmann,  Friedrich,  and  G.  Betsch, 
2  :  5-diamidoquinone,  A.,  i,  17. 

Kehrmann,  Friedrich,  and  Otto  Feder, 
the  fifth  isomeride  of  rosinduline, 
A.,  i,  155. 

Kehrmann,  Friedrich,  and  Er-iist  Gauhe, 
nitro-  and  amido-derivatives  of  pheno- 
naphthoxazone.  A.,  i,  45. 

Kehimann,  Fricdrich,a.ndM.  Ooldenberg, 
azoquinones.  A.,  i,  34. 

Kehrmann,  Friedrich,  and  Wilhelm  Hel- 
wig,  salts  of  phenylisonaphthophen- 
azonium  and  the  action  of  amines  on 
them,  A.,  i,  154. 

Kehrmann,  Friedrich,  and  W.  Sehapo- 
Bchnikoff,  salts  of  phenylphenazonium 
and  phenylnaphthophenazonium  and 
their  reactions  with  alkalis  and  amines, 
A.,  i,  153. 

Kehrmann,  Friedrich,  and  Alexander 
Wetter,  aposaffranines  and  azonium 
compounds  from  tolusaffranines.  A., 
i,  437. 


Kellas,  Alexander  M.,  velocity  of  ether- 
itication  of  mono-substituted  benzoic 
acids  and  hydrolysis  of  their  ethereal 
salts.  A.,  i,  86. 

Keller,  0.  C,  glucosides  contained  in 
digitalis  leaves  and  their  estimation, 
A.,  ii,  267. 

estimation  of  caffeine  in  tea.    A., 

ii,  269. 

application   of  the  digitonine  test, 

A.,  ii,  657, 

Keller,  Edward,  distribution  of  the  pre- 
cious metals  and  impurities  in  copper, 
and  suggestions  for  a  rational  method 
of  sampling.  A.,  ii,  50. 

selenium      and      tellurium,       A. , 

ii,  638. 

Kellner,  Oscar,  and  G,  Andra,  effect  of 
feeding  with  beet  and  dried  and  sour 
diffusion  chips  on  milk  production, 
A.,  ii,  299. 

Kellner,  Oscar,  and  A.  Kohler,  require- 
ments of  food  and  energy  of  full- 
grown  fattened  bullocks.  A.,  ii,  528. 

Kellner,  Oscar,  A.  Kohler,  F.  Barnstein, 
and  L.  Hartung,  experiments  with 
sheep  on  the  digestibility  of  several 
kinds  of  dried  distillery  residues.  A., 
ii,  527. 

Keppler,  Ferd.,  phenylic  iododichloride, 
A.,  i,  467. 

Kerp,  Wilhelm,  amalgams,  A.,  ii,  516. 

Kerp,  Wilhelm,  and  Friedrich  Mtiller, 
camphorone,  isophorone,  and  mesitylic 
oxide.  A.,  i,  265. 

Kersten,  Julius,  condensation  of  alde- 
hydes with  liydrocotarnine.  A., 
i,  702. 

Kestner.     See  Scheurer-Kestner. 

Kettner,  Arthur  IT.  E.,  isomerides  of 
pyrocinchonic  acid.  A.,  i,  297. 

Khlaponin,  A.,  meteorite  from  Toubil, 
Gov.,  Yeniseisk,  A.,  ii,  612. 

Kiesewetter,  Max.  See  Wilhelm  "Wis- 
licenns. 

Kijner,  Nic. ,  constitution  of  hexahydro- 
benzene,  A.,  i,  180. 

Kilgore,  B.  W.,  estimation  of  phos- 
phoric acid  by  titration  of  the  ammo- 
nium phosphomolybdate  precipitate 
with  standard  alkali.  A.,  ii,  187. 

Kiliani,  Henrich,  digitalis  alkaloids,  A., 
i,  52 

Kimberley,  A.  E.     See  James  F.  Norris. 

King,  Stephen  H.  See  Harry  Clary  Jones. 

Kinzel,  Wilhelm,  paramidophenylic 
ethylenic  ether,  A.,  i,  576. 

effect  of  formaldehyde  on  germina- 
tion, A.,  ii,  302. 

Kippenberger,  Karl,  estimation  of  alka- 
loids in  pharmaceutical  preparations, 
A.,  ii,  467. 


692 


INDEX   OF   AUTHORS. 


Kipping,  Frederic  Stanley,  aud  William 

Jackson  Pop«,    enantiomorphism,  T., 

606  ;  P.,  1898,  160. 
the      separation     of     optical 

isomeride!",  P.,  1898,  113. 
Kipping,    Frederic    Stanley.      See  alao 

Arthur  Lap  worth. 
Kirmiie,  E.,  ^uarana  paste,  A.,  ii,  585. 
Kirpal,  Alfred,  hemipinic  acid  and  the 

isomeric  alky  lie  hydrogen  papaverates, 

A.,  i,  87. 
Kirtchner,   A.,   hyponitrons  acid,   A., 

ii.  373. 
Kirtchnick,  (7ar2.     See  Wilhelm  Lessen. 
Kissling,  Richard,  chemistry  of  tobacco, 

A.,  ii,  659. 
^ellin,  Carl,  and  K.  Oustav  Knylenst- 

jema.  aliphatic  derivatives  of  hydr- 

oxythiocarbamide,  A  ,  i,  06. 
Klages,   August,  and  Paul  Allendorff, 

reduction    of    aromatic     ici-tones    by 

sodium  and  alcohol.  A.,  i,  433. 
double  compounds  of  aromatic 

ketones    with    orthophosphoric    acid, 

A.i,  477. 
Klason,    Peter,   theory  of  the  sulphite 

process  and  the  constituents  of  lignin, 

A.,  i.  898. 
ethereal    oil    of   pine    wood,    A., 

i,  443. 
Kleber,    Clemens.       See    Frederick   B. 

Power. 
Klein,    Karl    Robert,   depolarisation    of 

mercury  and  platinnm  electrodes.  A., 

ii.  7. 
Kleine,  G.    See  Theodor  Bnmpff. 
Klimenko,     Boris.       See     Simeon     M. 

Tanatar. 
Kling,     .'/. ,    some    pyrotartaric     alkyl- 

imnies:  condensation  of  taitaric  alkvl- 

iniides  with  acid  ohloriiles,  A.,  i,  177. 
Klinger,  //'•inrt'cA  f Con»\],  and  Wilhelm, 

Kolvenhach,     formation     of     acetyl- 

quinol  from  acetaldehyde  aud  quinone, 

A.,  i,  467. 
Klinger,  Heinrich  [Conr.'l.  See  also  Aug. 

Basse 
Klingmann,   Theo.  [physiological  action 

of  naphtlialene],  A.,  ii,  86. 
Klobb   [Constani]    Timothie,    some   new 

7-ketonip  acids.  A.,  i,  .'>86. 
Klobbie,  Ediuird  A.,  equilibrium  in  the 

systems,  ether-water  and  ether-water- 

Tnalonic  acid,  A.,  ii,  1.^6. 
Klobski,    W.,  and  Stanislaus  von  Kos- 

tanecki,        hydroxybenzylidenebrom- 

indanones,  A  ,  i,  371. 
King,    Firdinand,    evolution    of   gases 

during  pancreatic  digestion,  A. ,  ii,  298. 
Knerr,  Ellsworth  B.,  barytes  nodules  in 

wood,  A.,  ii,  386. 
Kansas  mineral  waters,  A.,  ii,  392. 


Knight,  H^ilbur  C,  "mineral  soap,"  A., 
ii,  610. 

Knoblauch,  Oae. ,  hydrolysis  of  the  ethe- 
real salts  of  dibasic  acids,  A.,  ii,  423. 

Kndpfer,  Oustav.  See  &uido  Oold- 
schmiedt. 

Knoevenagel,  Emil,  a  method  of  prepar- 
ing ethylic  alkylideneacetoacetates,  A., 
i,  406. 

condensing  action  of  ammonia  and 

organic  amines  in  reactions  between 
aldehydes  and  ethvlic  acetoacetate, 
A.,  i,  446. 

Knoevenagel,  Emil,  and  A.  Fries,  syn- 
tlie.sea  in  tlie  pyridine  series,  J, 
An  extension  of  Hantzsch's  dihydro- 
pyridine  synthesis,  A.,  i,  447. 

syntheses  in  the  pyiidine  se- 
ries, II,  Action  of  ethylic  malonate  on 
etliylic  /3-amidocrotonate,  A.,  i,  448. 

Knoeyenagel,  Etnil,  and  IValter  Bnsch- 
haapt,  syntheses  in  the  pyridine  series, 
III,  Some  acetylpyridines  and  acetyl- 
dihydropyridines,  A.,  i,  449. 

I[norr,  Augustus  E.,  modified  method  of 
fine  silver  assay.  A.,  ii,  190. 

some  new  forms  of  apparatus.  A., 

ii,  668. 

Knorr,  Ludwig,  the  isomeric  ethylic  di- 
acetylsuccinates.  A.,  i,  65. 

niorpholine  bases,  A.,  i,  601. 

Knorr,  Lndrcig,  and  Hermann  Hatthes, 
methylhydroxyethylamineandmeth3l- 
dihydroxydiethylamine,  A.,  i,  399. 

1-methylmorplioline,  A.,  i,  602. 

Knorr,  Ludwig,  and  l^erner  Schmidt, 
alcoliol  ))ase8  from  ethylaniine,  A., 
i,  399. 

1-ethylmorpholine,  A.,  i,  602. 

Knorre,  Georg  von,  influence  of  manganese 
compounds  on  lead  accumulators,  A., 
ii,  6. 

estimation  of  cerium  in  the  presence 

of  the  rare  earths,  A.,  ii,  311. 

Knox,  James  IV.  T.,  and  Albert  B.  Pres- 
cott,  caffeine  compound  in  kola.  A., 
1,  278. 

caflFeine  compounds  in   kola, 

II.,  kolatannin,  A.,  i.  586. 

Knfipffer,  Carl,  chemical  equilibrium  and 
electromotive  force,  A.,  ii,  420. 

Kny,  Leopold,  dependence  of  the  func- 
tions of  chlorophyll  on  the  chromato- 
pliores  and  on  the  cytoplasm,  A., 
ii.  302. 

Koch,  E.     See  Johannes  Pinnow. 

Koch.  Waldeviar.  See  Charles  Loring 
Jackson. 

Kohler,  A .     See  Oscar  Kellner. 

Kblitz,     E.     See        Paul     [Ehrhard 
Jannasch. 

Kiinig,  E.     See  Heinrich  Limpricht. 


INDEX   OF   AUTHORS. 


693 


Kdnig  [Franz]  Josef,  colorimetric  esti- 
mation of  ammonia,  nitrous  acid,  and 
iron  in  waters,  A.,  ii.  313. 

Konigs,  Heinrich.  See  ^rrisi  Beckmann. 

Eorner,  Wilhelm,  and  Angela  Menozzi, 
action  of  dimethylamine  on  diethylic 
fumarate  and  maleate,  A. ,  i,  240. 

Kohler,  Elmer  P.,  aliphatic  sulphonic 
acids,  A.,  i,  68. 

Kohlrausch,  Friedrich,  electrolysis  of 
platinic  chloride,  A.,  ii,  203, 

Kohlrausch,  Friedrich,  L.  Holborn,  and 
H.  Diesselhorst,  new  basis  for  the 
values  of  the  conductivities  of  electro- 
lytes, A.,  ii,  366. 

Kohlschiitter,  Volkmar.  See  Karl  A. 
Hofmann. 

£ohu,  Leopold,  and  Victor  Kulisch, 
strophanthin.  A.,  i,  329. 

Kohn,  Leopold.  See  also  Maximilian 
Brauchbar. 

Kohnstamm,  Ph.,  and  JErnst  Cohen, 
Wesron  standard  cell,  A.,  ii,  495. 

Koldewey,  Arnold,  physiological  action 
ot  co[)per.  A.,  ii,  37. 

Kollre'p'p,  Alexander,  estimation  of  traces 
of  lead  in  sugar  and  saccharine  liquors, 
A.,  ii,  459. 

Kolvenbach,  JVilhelm.l  See  Heinrich 
[Conr.]  Klinger. 

Komers,  K.,  and  Anton  Stift,  pentosans 
in  the  beet  sugar  manufacture,  A., 
i,  229. 

Kondakoff,  Iwa^i  L. ,  and  Th.  Gorbunoflf, 
isoiiieric  change  of  dihydrocarvone 
into  carvenone,  A  ,  i,  145. 

Konen,  Heinrich,  spectra  of  iodine,  A., 
ii,  493. 

Eoningh,  Leonard  de,  estimation  of  boric 
acid  in  foods.  A.,  ii,  48. 

estimation  of  mineral  matters    in 

rubber  goods.  A.,  ii,  313. 

estimation  of  cane-sugar  in  pre- 
pared cocoa,  A.,  ii,  314. 

preparation  of  tartrates  and  citrates 

of  ammonium  free  from  lead,  A.  ,ii,  412. 

estimation  of    ferrocyanogen.    A., 

ii,  462. 

esitmntion  of  rosin  and  rosin  oil  in 

linseed  oil.  A.,  ii,  546. 

Eonowaloff,  Michael  I.,  and  W. 
Ischewsky,  nitrogen  compounds  of 
the  menthol  series  and  their  deriva- 
tives, A.,  i,  530. 

Koppel,  Ivan.     See  Arthur  Rosenheim. 

Koschlau.      See  Kraatz-Koschlau. 

'K.osne\.,Albrecht  [Carl  Ludwig  Martin 
Leonhard],  constitution  of  the  simplest 
proteids.  A.,  i,  714. 

Kossel,  A  Ibrecht,  and  Fr.  Kutscher,  for- 
mation of  argiuine  from  elastin,  A., 
i,  718. 

VOL.  I,XXTV.   ii. 


Kossel,  Alhrecht,  and  Albert  Mathews, 
action  of  pepsin  and  trypsin  on  prot- 
amines, A.,  i,  612. 

Kostanecki,  Stanif^laus  von,  o-naphtha- 
flavone,  A.,  i,  373. 

Kostanecki,  Stanislaus  von,  and  L. 
Laczkowski,  hydroxybenzylidene- 
indanedione,  A.,  i,  32. 

Kostanecki,  Stanislaus  von,  and  D. 
Maron,  2-hydroxydibenzylidene- 

acetone.  A.,  i,  373. 

Kostanecki,  Stanislaus  von.  See  also 
T.  Emilewicz,  PF.  Fenerstein,  P. 
Haller,  and  IF.  Klobski. 

Kosutany,  Tdmas,  does  the  volume  of  a 
liquid  change  in  consequence  of 
alcoholic  fermentation  ?  A.,  i,  3. 

Kraatz-Koschlau,  K.  von,  hornblende- 
basalt  from  Mitlechtern,  A.,  ii,  170. 

Krawkoff,  N.,  the  experimental  pro- 
duction of  "amyloid"  disease.  A., 
ii,  620. 

Kremers,  Edward,  composition  of  the 
ethereal  oil  of  Monarda  fistiolosa  L., 
A.,  i,  326. 

Kremers,  Edivard,  and  Arnold  Schrei- 
ner,  estimation  of  phenols  in  ethereal 
oils,  A.,  ii,  355. 

Kremers,  Edward,  and  Oswald  Schrei- 
ner,  application  of  the  carvoxime 
method  for  estimating  carvoue  in 
adulterated  oil  of  spearniint.  A., 
ii,  358. 

Kremers,  Edward.  See  also  E.  J. 
Melzner,   W.  R.  Schnmann. 

Kries,  Q.  von,  cause  of  the  presence  of 
oxalic  acid  in  sugar  juices.  A., 
ii,  401. 

Kritschenko.  See  Petrenko  -  Krits- 
chenko. 

Kromer,  Nicolai,  masut.  A.,  i,  346. 

jalapinolic  acid,  A.,  i,  678. 

Kriiger,  Friedrich,  estimation  of  haemo- 
globin in  cats'  blood.  A.,  ii,  548. 

Kriiger,  Martin,  and  Oeorg  Salomon, 
alloxuric  bases  present  in  urine.  A., 
i,  699, 

Krug,  William  H.,  recalculation  of 
"VVein's  tables  for  starch  estimation, 
A.,  ii,  56. 

Krug,  William  H.,  and  Harvey  Wash- 
ington Wiley,  solubility  of  i)entosans 
in  the  reagents  employed  for  the  esti- 
mation of  starch.  A.,  ii,  490. 

Krug,  William  H.  See  also  Harvey 
Washington  Wiley. 

Krumbholz,  C.  J.  I.     See  B.  Moore. 

Krummacher,  Otto,  effect  of  division  of 
the  food  into  several  meals  on  proteid 
katabolism,  A.,  ii,  173. 

Krummacher,  Otto.  See  also  Erwin 
Voit. 

50 


604 


INDEX   OF   AUTHORS. 


Krntwig,  Jtan,  influence  exercised  by 
ferric  oxide  on  the  formation  of  sodium 
sulphate  from  sulphurous  anhydride, 
and  sodium  chloride,  A.,  ii,  23. 

Kubli,  Mrlchior,  testing  quinine,  A. ,  ii,  199. 

Xndernatsch,  Richard,  direct  introduc- 
tion of  hydroxyl  into  8-hydroxypyri- 
dine,  A.,  i,  270. 

Xflhliiig,  Otto,  preparation  of  alloxan- 
pheiiylhydra2one  from  barbituric  acid, 
A.,  i,  695. 

Kiimmell,  Gottfried,  migration  constants 
of  zinc  and  cadmium  salts  in  rery 
dilute  solutions,  A.,  ii,  365. 

Kaanen,  J.  P.,  condensation  and  critical 
phenomena  of  mixtures  of  two  com- 
poundH,  A.,  ii,  153. 

Kflnnemann,  Otto,  denitrifying  micro- 
or^ariisiiis,  A.,  ii,  444. 

Kiispert,  Franz.    See  Karl  A.  Hofmann. 

Ktliter,  Friedrich  t^'ilhelm,  the  iron- 
carbon-ferric  chloride  cell,  A.,  ii,  5. 

ionic  reactions  and  their  significance 

in  electrochemistry,  A.,  ii,  204. 

Telocity  of  crystallisation,  A.,ii,380. 

racemic  substances.  A.,  it,  549. 

Xngel,  Mcus,  jB-benzoyl propionic  acid, 
A.,  i,  198. 

Knlisch)  Victor,  detection  of  chloral 
hy'irate  in  urine.  A.,  ii,  357. 

Kulisch,  Victor.    See  also  Leopold  Kohn. 

Knnckeil,  Fram,  and  Priedrieh  Johann- 

**  Bsen,  some  mono-  and  di- halogen  ke- 
tones, A.,  i,  254. 

Xunckell,  Fram,  and  fVilhelm  fkheven, 
some  brominated  ketones,  A.,  i,  254. 

Knnckeil,  Fram,  See  also  August 
Michaelis. 

Xnntse,  Georg  F.,  apparatus  for  the  esti- 
mation of  carbonic  anhydride,  A., 
ii,  406. 

Xuntie,  L.,  estimation  of  nitrates  in  soil, 
A.,  ii,  45. 

Xunz,  Jakob,  action  of  oxides  of  nitrogen 
ou  mercury  alphyls,  A.,  i,  628. 

Kunz,  Jakob.   See  also  Eugen  Bamberger. 

Kunz-Kranse,  Hermann,  the  cinnamic 
acid  serie-s.  I.,  Behaviour  of  coumarin, 
the  coumaroles,  and  some  other  deriva- 
tives to  metallic  sodium,  and  the 
accompanying  fluorescence  phenomena, 
A.,  i,  479. 

Xuriloff,  Basil  B.,  equilibrium  in  solu- 
tions with  three  components  :  /3-naph- 
thol,  picric  acid,  aud  benzene.  A., 
ii,  112. 

equilibrium    between    ammonium 

nitrate  and  ammonia,  A.,  ii,  156. 

application  of  the  law  of  mass  action 

to  researches  on  the  equilibrium  be- 
tween /3-naphthol  and  picric  acid  in 
benzeue  solution,  A.,  ii,  156. 


Koriloff,  BaHl  B.,  mass  action  and  the 
phase  law.  Function  of  the  solvent 
in  chemical  reactions,  A.,  ii,  327. 

Xomakofl^  Nicolai  S.,  relation  between 
the  colour  and  constitution  of  haloid 
double  salts,  A.,  ii,  475. 

Kutscher,  Fr.,  antipeptone.  A., 
i,  611. 

Eicglena  aanguinea.  A.,  ii,  301. 

Kutscher,  Fr.    See  also  Albrecht  Kossel. 

Kuylenstjerna,  K,  Gustav.  See  Carl 
Kjellin. 


L. 


Laar,  J,  J.  van,  source  of  error  in  the 
determination  of  the  heat  of  dissocia- 
tion of  electrolytes.  A.,  ii,  151. 

validity  of  the  dilution   law.   A., 

ii,  158. 

Labbe,  H.     See  Julian  Flatau. 

Laborde,  J.  B,  Vincent,  oxydase  from 
Botrytia  cinerea.  A.,  ii,  397. 

Laohmann,  Arthur,  relation  of  tervalent 
to  quinquivaleut  nitrogen.  A., 
i,  400. 

Lachmann,  Arthur.  See  also  Paul  C. 
Ttmt. 

Lacroix,  Alfred,  products  of  decomposi- 
tion of  pyrites  in  the  Paris  basin.  A., 
ii,  884. 

ktypeite,   a  new  form  of  calcium 

carbonate.  A.,  ii,  604. 

Lacroix,  Alfred,  and  Paul  Oantier,  min- 
erals of  a  volcanic  vent  in  the  Puy  de 
Dome,  A.,  ii,  609. 

Laczkowski,  L.  See  Stanislaus  von 
Kostanecki. 

Ladenburg,  Albert,  isomerism  in  the 
piperidiue  series.  A.,  i,  338. 

2-ethylpiperi(Jine   and  its    methyl 

derivative,  A.,  i,  339. 

1-methylpipecoline    (1  :  2-dimethyl- 

piperidine),  A.,  i,  339. 

lecture  experiments  with  liquid  air, 

A.,  ii,  569. 

Ladenburg,  Albert,  and  Guido  Doctor, 
partial  racemism,  A.,  i,  707. 

Ladenburg,  Albert,  and  fV.  Herz,  exist- 
ence of  condensation  rings  with  para- 
linking,  A.,  i,  209. 

racemism.  A.,  i,  296. 

partial  raceisni,  A.,  i,  405. 

L&ienhuTg, Albert  [and  in  part  Meissner 
and  Theodor],  synthetical  alkines  of 
the  pyridine  and  piperidine  series, 
A.,  i,  687. 

Lafont,  /.     See  Gustave  Bouchardat. 

Lagutt,  Jan.     See  Eugen  Bamberger. 

Lam,  A.,  estimation  of  methylic  alcohol 
in  ethylic  alcohol,  A.,  ii,  411. 


INDEX   OF   AUTHORS. 


695 


Lambling,  Eughne  [Frederic],  action  of 
phenylcarbimide  on  some  alkyloxy- 
acids,  A.,  i,  588. 

Landau,  Josef,  dimethoxydiketohydrin- 
dene  and  its  derivatives,  A.,  i,  672. 

Lander,  Oeorge  Dnice.  See  Thomas 
Purdie. 

Landergren,  E.  See  Johan  Erik  Johans- 
Bon. 

Landin,  John,  estimation  of  resin  in  fats 
and  soaps,  A.,  ii,  100. 

Landolph.  FreMrie,  optical  analysis  of 
urine,and  exact  estimation  of  proteids, 
glucosides,  and  non-fermentable  mate- 
rials, A.,  ii,  147. 

estimation  of  diabetic  sugar,    A. , 

ii,  148. 

Landsberger,  Willy,  new  process  for 
determining  the  molecular  weight  by 
the  boiling  point  method,  A., 
ii,  283. 

Landsiedl,  Anton.  See  Max  Bamberger. 

Lapworth,  Arthur,  sulphonation  of 
benzophenone  and  of  dipyenylmethane, 
T.,  402;  P.,  1898,  112. 

a  possible  basis  of  generalisation  of 

intramolecular  changes  in  organic 
compounds,  T.,  445  ;  P.,  1897,  246, 
discussion.  P.,  246. 

Lapworth,  Arthur,  and  Frederic  Stanley 
Kipping,  hydroxydibromocamphor- 
sulphonic  acid:  a  correction.  P., 
1898,  159. 

Lapworth,  Arthur,  and  Charles  Mills, 
note  on  nitration  and  substitution  in 
nitro-compounds.  P.,  1898,  159. 

Lasczynski,  St.  von,  and  Stanislaus 
von  Crorski,  conductivity  of  solutions 
of  some  salts  in  pyridine.  A.,  ii,  204. 

Lauder,  Alexander.  See  James  John- 
stone Debbie. 

Laves,  G.,  detection  of  veratrine,  A., 
ii,  318. 

Lawall,  Ch.  H. ,  estimation  of  alkaloids 
in  white  hellebore.  A.,  ii,  414. 

Lawall,  Ch,  H.  See  also  Lyman  F. 
Kebler. 

Lawbaugh,  E.  A.     See  Graham  Lusk. 

Laws,  E.  H.     See  James  F.  Norris. 

Lean,  Bevan,  and  JV.  H.  Whatmough, 
new  method  of  preparing  pure  iodine, 
T.,  148  ;  P.,  1898,  5;  discussion,  P.,  6. 

Lean,  W.     See  John  Norman  Collie. 

Leather,  John  Walter,  composition  of 
well  waters  and  soils  specially  suitable 
for  tobacco  cultivation  in  the 
Charotar,  Gujerat,  A.,  ii,  250. 

Lebeau,  Paul,  alloys  of  beryllium  with 
copper,  A.,  ii,  292. 

preparation  of  beryllium  by  elec- 
trolysis, A.,  ii,  511. 

beryllium  iodide.  A.,  ii,  580. 


Lebeau,  Paul,  preparation  and  properties 
of  anhydrous  beryllium  fluoride  and 
oxyfluoride.  A.,  ii,  581. 

beryllium  borocarbide.  A.,  ii,  581. 

Le  Bel,  Joseph  Achille,  crystalline  forms 
of  the  platinochlorides  of  diamines, 
A.,  i,  170. 

Le  Chatelier,  Henri  [Louis],  and  0. 
Boudouard,  limits  of  inflammability  of 
carbonic  oxide.  A.,  ii,  574. 

limits    of  inflammability    of 

combustible  vapours,  A.,  ii,  574. 

Leclere,  A.,  analysis  of  silicates.  A., 
ii,  188. 

Ledden-Hulsebosch,  Marius  L.  Q.  van, 
new  method  of  determining  melting 
points.  A.,  ii,  152. 

Lednc,  Anatole,  densities  of  easily  lique- 
fiable  gases.  A.,  ii,  108. 

dissociation  and   polymerisation  of 

gases  and  vapours  :  dissociation  of 
chlorine  at  high  temperatures,  A., 
ii,  215. 

mixtures  of  gases,  A.,  ii,  326. 

composition    of    air     in     various 

places  :  densities  of  gases.  A., 
ii,  331. 

molecular  volumes  and  densities  of 

gases  at  all  temperatures  and  at  mean 
pressures,  A.,  ii,  471. 

coefiicients  of  dilatation  of  gases  at 

mean  pressures.  A.,  ii,  471. 

Leduc,  Anatole,  and  Paul  Sacerdote, 
critical  constants  of  hydrogen  chlor- 
ide, phosphide,  and  sulphide.  A., 
ii,  20. 

compressibility  of  gases  under 

approximately  atmospheric  pressure, 
A,,  ii,  470. 

Leent,  Frederik  Eendrik  van,  action  of 
nitric  acid  on  tin  in  presence  of  metals 
of  the  iron  group.  A.,  ii,  475. 

Lees,  Frederic  H.,  and  William  Henry 
Perkin,  jun.,  the  action  of  alu- 
minium chloride  on  camphoric  anhy- 
dride, P.,  1898,  111. 

Lefebvre,  M.,  Geissler's  densimeter.  A., 
ii,  326. 

Leffler,  Rudolf  L.,  volumetric  estima- 
tion of  chromium,  A.,  ii,  460. 

separation     of    aluminium,    A., 

ii,  486. 

L^ger,  Euglne,  aloins.  A.,  i,  455. 

Legrand,  ^mmawiteZ,  electrical  conducti- 
vity of  dilute  solutions  of  potassium 
permanganate,  A.,  ii,  496. 

Lehfeldt,  R.  A.,  dissociation  of  water, 
A.,  ii,  554. 

Lehmann,  Fritz.     See  Carl  D.  Harries. 

Lehmaun,  Karl  Bernhard,  new  method 
of  estimating  sugar.  A.,  ii,  355. 

Lehmann,  Th.      See  Carl  Engler. 

50—2 


696 


INDEX   OF  AUTHORS. 


Leighton,  Virgil  L.,  action  of  sodinm 

ethoxide  on  ethylic  afl-dibromophenyl- 

propionate,    citradibromopyrotartrate 

and  ad-dibromopropionate,  A.,  i,  265. 
L«iju,  Heinrick.  See  Heinrich  Bnumer. 
Leleax.      See  Oin. 
Lemaire,  CI.     See  Henri  LMoaur. 
Lenunermann,  Otto,   the  qaestion  as  to 

how  Tar  soil  analysis  can  indicate  the 

potash  requirements  of  soils,  A., ii,304. 
Lemmermann,  OUo.     See  also   Theodor 

Pfeiffer. 
Lemoine,  Oeorges,  reversible  transfonna- 

tion  of  fttyrene  and  metastyrene  «n<ler 

the  iiiHuence  of  heat,  A.,  i,  70. 
— —  lithium   chloride     solutions,    A., 

ii.  115. 
Lemoalt,  Pa%U,   silver  cyanaroide,    A., 

i,  167. 

clilorocyanuranude.  A.,  i,  167. 

alkylic     isocyanates     [carbimides] 

and  the  heat   of  formation   of  liquid 

cyanic  acid.  A.,  i,  402. 
alkvlic  isocyanurates :  formula  and 

constitution    of   cyanorio   acid,    A., 

i,  458. 
Lenher,    Viclor,    and     Edgar    Francis 

Smith,      ammonium     selenide.      A., 

ii,  STi) 
Lenie,  FriedHeh.    See  IVilhelm  Will. 
Leo,  O,  detection   of  urobilin  in  urine, 

A.,  ii,  200,  820. 
Leonard,  Nomian,  and  Harry  Metcalfe 

Smith,  Tabarie's  method  for  the  esti- 

miktion  of  alcohul.  A.,  ii,  262. 
Lepierre,    CharUa,  production  of  mucin 

by  a  fluorescent  {Mithogenic  bacterium, 

A,,  i,  612. 

mucin  from  an  ovarian  cyst.  A., 

.    i,  718. 

estimation  of  phosphoric  acid  in 

potable  waters,  A.,  ii,  47. 
estimation  of  the  acidity  of  urine, 

A.,  ii,  652. 
Lepinois,  E.,  detection  of  urobilin  and 

biliary  pigments,  A.,  ii,  415. 
Le  Eoy,    Femand,  electrical  resistance 

of  crystallised  silicon,  A.,ii,  321. 
Le  Boy,  O.  A.,  detection  of  sawdust  in 

meal,  A.,  ii,  652. 
LescoBur.   Henri,    dissociation  of  saline 

hydrates  and  analogous  compounds, 

A.,ii,  108. 
the  hydrate  formed   by  potassium 

carbonate    and  its  dissociation,    A., 

ii,  428. 
Lescoeur,  Henri  [and  in   part  Delsanz 

and  Demoulin],    alkalimetric   estima- 
tion of  metals,  A.,  ii,   484. 
Lescceur,    Henri    [and     in     part     CI. 

Lemaire  and  Delsauz],    alkalimetric 

estimation  of  metals,  A. ,  ii,  455. 


LeMr,   Charges,  preparation  of    a    syn- 
thetical methylheptenone.  A.,  i,  512. 
Lespieaa,  Robert,  2:  4-hexadi-inedioM:6, 

A.,  i,  116. 
boiling  points  of  salts  in  ethereal 

solution.  A.,  ii,  282. 
Lenpold,  Ernst.     See  fUfgrnundOt^tnttl. 
L^vy,  Albert,  and  H.  Henriet,  carbonic 

anhydride    in    the    atmosphere,    A., 

ii,  673. 
Levy.  A.  O.,  changes  in  the  blood  after 

removal  of  the  thyroid,  A.,  ii,  616. 
Lewaschew,   Jy.,  estimation  of  carbonic 

anlivdride  in  the  air,  A.,  ii,  352. 
Lewkowitsch,  .Tulitut,  analy.sis  of  fats  : 

estimation  of  unsai>onifiable   matter, 

A.,  ii,  99. 
analysis    of   fats :    wool- wax,    A., 

ii,  99. 
— —  analysis  of   fats  :    the  gravimetric 

bromine  method.  A.,  ii,  197. 
analysis  of  fats  :  the  acetyl  value, 

A.,  ii.  316. 
Ley,  Heinrich,  action  of  hydroxylamine 

derivatives    on     imidochlorides.     A., 

i,  261. 
hydroxylamidoximes,   a  new  series 

of    hydroxylamine    derivatives,     A., 

i,  657. 

hydrolytic  dissociation,  A.,  ii,  66. 

Leys,    Alex,,     detection    of    traces    of 

(normal)    alkali    carbonates     in    the 

Creseuce  of  excess  of  acid  carbonate  or 
orax.  A.,  ii,  353. 
Lichtschlag,  F.,  separate  estimation  of 

alumina  and  iron  oxide  in  phosphates, 

A.,  ii,  93. 
Lieben,    Adolf,    reduction    of   carbonic 

anhydride  at  ordinary   temperatures, 

II.,  the  behaviour  of  magnesium.  A,, 

ii,  217. 
Liebermann,   Carl  [Theodor'],  a  colour- 
ing   matter    from    anhydrobisdiketo- 

hydrindene.  A.,  i,  200. 

allocinnamic  acid.  A.,  i,  662. 

colouring  matter  of  cochineal.  A., 

i,  682. 
caution    against    alkali   glass,   A. 

ii,  533. 
Liebermann,  Carl  [  Theodor],  and  Gustav 

Cybulski,  ccerulignoneand  the  lignone 

colouring  matters,  A.,  i,  378. 
Liebermann,  Leo,  and  Salotnon  Szekely, 

new  method  of  estimating  fat  in  food, 

fieces,  flesh,  &c. ,  A.,  ii,  655. 
Liebermann,     Leo.       See     also     Stefan 

Bugarszky. 
Liebknecht,    Otto.      See   Arthur  Bosen- 

heim. 
Liebig,    Hans    von.       See    Adolf    von 

Baeyer. 
Lifschiitz,  Isaac.     See  L.  Darmstaedter. 


INDEX    OF   AUTHORS. 


697 


Lilienfeld,  Moriz,  and  Siegfried  Tauss, 

glycol  and  aldol  from  isobutaldehyde 

and  isovaleraldehyde,  A.,  i,  508. 
aldol  and  glycol  from  isobut- 
aldehyde     and      acetaldehyde,      A., 

i,  509. 
Limpricht,  Heinrich,   paratoluoylortho- 

benzoic  acid,  A.,  i,  322. 

ditolylphthalide,  A.,  i,  323. 

Limpricht,    Heinrich    [and  E.    Konig], 

dimethylanilinophthaloylic  acid,    A., 

i,  435, 
Lindemann,  W. ,  solubility  of  paracasein 

in  artihcial  ga.stric juice,  A.,  ii,  84. 
Lindenberg,  Eugen.  S>e&Alfred'Evaiiom. 
Lindgren,     JValdemar,    monazite    from 

Idaho,    A.,  ii,  123. 
orthoclase  as  gangue  mineral  in  a 

fissure  vein,  A.,  ii,  605. 
lingg,  Ferdinand.    SeeEduard  Buchner. 
Lintaer, CarlJoseph,  chemistry  of  starch, 

A.,  i,  460. 
estimation  of  starch  in  cereals,  A. , 

ii,  651. 
Lintner,    Carl  Joseph.     See   also  Georg 

Barth. 
Lipinski,  Paul,  normal  octyl  compounds, 

A.,  i,  423. 
Lipp,  Andreas,  dihydropyrroline,  pyrrol- 
idine,   tetrahydropyriitine   and   piper- 

idine  derivatives,  A.,  i,  379. 
Lippert,   IValther,  analysis  of  linseed  oil 

and  linseed  oil  varnish.  A.,  ii,  58. 
Lippmann,  Edmund  0.  von,  a   resinous 

substance  from  beetroot,  A.,  i,  377. 
some  comparatively  rare  constituents 

of  the  carbonised  vinasse  of  a  sugar 

factory,  A.,  ii,  180. 
Lippmann,  Friedrich,  effect  of  pressure 

and  temperature  on  the  (ionversion  of 

starch  into  sugar.  A.,  i,  397. 
List.  Ernst.     See  Alfred  Wohl. 
List,  Beinhold,  and  Max  Stein,  isomeric 

chlorides   of  orthosulphobenzoic  acid. 

A  case  of  tautomerism,  A.,  i,  584. 
Ljubarsky,  Eugen,  acids  obtained  in  the 

hydrolysis   of    the   fat    of    the    seal, 

A.,  ii,  299. 
Ljubarsky,  J.    See  Alexis  Bogorodsky. 
Lloyd,    Lorenzo    L.     See    John    Joseph 

Sudborough. 
Lobry  de  Bruyn.     See  Bruyn. 
Locke,  James,  action   of  hydrogen   sul- 
phide on  vanadates.  A.,  ii,  433. 
the  periodic  system  and  the  proper- 
ties    of    inorganic     compounds.    A., 

ii,  567. 
Locke,  James,  a.nA  Alfred  KViitfiil,  action 

of  sulphur  on  sodium,  A.,  ii,  575. 
Locke,  James,  ;and  Gaston  H.  Edwards, 

compounds  of  tervalent  vanadium.  A., 

ii,  598. 


Lockyer,  Sir  Joseph  Norman,  chemistry 

of  the  hottest  stars.  A.,  ii,  2. 
Lob,  IValther,  electrolytic  reduction  of 

nitrobenzene.  A.,  i,  14. 
electro-synthesis     of     anhydropar- 

amidobenzylic  alcohol.  A.,  i,  649. 
electrosynthesis  of  mixed  azo-com- 

pounds,  A.,  i,  654. 
Loeben,  Wolf  von,  5-methyluric  acid.  A., 

i,  128. 
Lbloff,    Carl,    antimony    derivatives    of 

anisoil  and  phenetoil,  A.,  i,  138. 
Lorcher,     G.,    action    of    rennin.     A., 

i,  236. 
Lowenherz,    Richard,    determination   of 

dissociation  constants  by  the  increase 

of  solubility.  A.,  ii,  326. 
Loewenstein,  H.    See  Thomas  Herbert 

Norton. 
Loewenthal,  IV.,  spontaneous  emulsify- 
ing of  fatty  oils.  A.,  ii,  393. 
Loewi,  Otto,  the  urea  forming  ferment  of 

the  liver,  A.,  ii,  617. 
Loges,  Gustav,  and  Kart  Miihle,  arsenical 

sulphuric  acid,  a   source  of  error  in 

Naumann's     process     for    estimating 

phosphoric  acid.  A.,  ii,  48. 
Lo  Monaco,  D.     See  Luigi  Luciani. 
Long,  John  Harper,  speed  of  reduction  of 

ferric  alum  by  sugar.  A.,  ii,  329. 
Longi,  Antonio,  estimation  of  sulphur  in 

illuminating  gas.  A.,  ii,  535. 
Longi,  Antonio,  and  L.  Bona  via,  action 

of    potassium    permanganate    and    of 

sodium  peroxide  on  the  acids  of  sulphur 

and  of  iodine,  A.,  ii,  570. 
special  cases  of  the  estimation 

of  sulphur  and  iodine.  A.,  ii,  637. 
separation    of    dithionic    acid 

from  the  other  acids  of  sulphur.  A,, 

ii,  637. 
Losanitsch,    Sima    M.,    the   orders    of 

isomerism     among     the     homologous 

paraffins.  A.,  i,  1. 
the  number  of  isomeric  paraffins, 

A.,  i,  165. 
Lessen,     IVilhelm  [Clemen^'],  tetrazotic, 

oxytetrazotic,      and      dioxytetrazotic 

acids,  A.,  i,  79,  83. 
dibromosuccinic         acids,  A., 

i,  356. 
Lessen,  IVilhelm,  and  Franz  Bogdahn, 

phenylglycolenyldioxytetrazotic     acid 

and      phenylglyoxenyldioxytetrazotic 

acid,  A.,  i,  82. 
phenylglycolenyloxytetrazotic 

arid,  A. ,  i,  85. 
Lossen,    IVilhelm,  and  James  Colman, 

anisenyl tetrazotic  acid,  A.,  i,  85. 
Lossen,  IVilhelm,  and  Friedrich  Fnchs, 

benzenyloxytetrazotic        acid,        A., 

i,  83. 


698 


INDEX    OF   AUTHORS. 


Loiten,  IVilhelm,  ami  Guatav  Ora- 
bowtki,  /5-naphthenyldioxytetrazotic 
acid,  A.,  i,  83. 

LoBien,  Wilhelm,  and  Max  Oroneberg, 
benzenyldioxytetrazotio  acid,  A., 
i,79. 

LoMen,  Wilhelm,  and  Franz  Hess, 
decomnosition  of  potassium  para- 
tolenyldiozytetrazotate  by  hydro- 
chloric acid,  A.,  i,  81. 

Lotsen,  Wilhelm,  Franz  Heti,  Carl 
Kirsohniok,  and  Paul  Schneider, 
paratolenyldioxytetrazotic  acid,  A., 
1,  80. 

Losien,  Wilhelm,  and  Ernst  Kammer, 
phcuethenyloxytetrazotic  acid.  A., 
1,  84. 

LoMen,  Wilhelm,  and  Car^  Kirtohniok, 
paratolenyltetrazotic  acid.  A.,  i,  85. 

Loiien,  Wilhelm,  and  Erich  Mendthal, 
so-called  bromomalic  acid.  A.,  i,  358. 

Louen,  WiUulm,  and  Ernst  Beiich, 
decomposition  of  normal  dibromosuc- 
cinates  with  water.  A.,  i,  357. 

Lessen,  Wilhelm,  and  Walter  Bieben- 
sahm,  hydrogen  sodium  bromomaleate 
from  dibromosuccinic  acid.  A.,  i,  358. 

Lessen,  Wilhelm,  and  Paul  Schneider, 
paratolenyloxytetrazotic  acid.  A., 
1,  84. 

Lessen,  Wilhelm,  and  Franz  Statins, 
benzonyltetrazotic  acid.  A.,  i,  85. 

Lottermoser  [0.  A.]  Alfred,  colloidal 
mercury,  A.,  ii,  585. 

Lottermoser  [C.  A.]  Alfred,  and  Ernst 
von  Meyer,  colloidal  silver,  A.,  ii,116, 
514. 

Lotti,  Alfredo.     See  Arturo  Miolati. 

Loubioa,  A.,  detection  of  indican  in 
urine,  A.,  ii,  318. 

Lovisato,  Doinenico,  barium-henlandite 
and  other  zeolites  from  Sardinia, 
A.,  ii,  609. 
Lowry,  Thomas  Martin,  studies  on  the 
terpenes  and  allied  compounds,  stereo- 
isomeric  derivatives  of  camphor,  T., 
569  ;  P.,  1898,  135. 

studies  on  the  terpenes  and  allied 

compounds.      Nitrocamphor  and   its 
derivatives,  I.,  stereoisomeric  chloro- 
and   bromo-camphors ;     II.,    pseudo- 
nitrocamphor ;    III.,  camphoryloxime 
(camphonitrophenol),     T.,    986;    P., 
1898,  151,  178,  179. 
Loyer,    R.,     synthesis    of     crystalline 
alumina  by  the  action  of  chlorine  on 
an  alkali  aluminate.  A.,  ii,  520. 
Lubarsch,  Oscar,  the  experimental   pro- 
duction of  amyloid,  A.,  ii,  244. 
Luboldt,       Walter,     scopolamine     and 

scopoline,  A.,  i,  499. 
scopoleines,  A. ,  i,  499. 


Lucas,  Maurice,  estimation  of  phos- 
phonis  and  sulphur  in  iron,  steel,  and 
cast  iron.  A.,  ii,  482. 

application    of     the     colorimetric 

method  for  estimating  lead  to  the 
estimation  of  sulphur  in  iron,  steel, 
and  cast  iron.  A.,  ii,  483. 

Luciani,  Luigi,  Uberto  Dntton,  and  D. 
Lo  Monaco,  comparative  examination 
of  the  Montecatini  chlorinated  waters, 
A.,  ii,  244. 

Ladwig,  Ernst,  iodine  spring  at  Wels, 
A.,  ii,  392. 

Ladwig,  Ernst,  and  V.  Ladwig, 
chalybeate  waters  in  Silesia, A.,  ii,527. 

Ladwig,  V.     See  Ernst  Ladwig. 

Laedecke,  Otto,  minerals  of  the  Harz, 
A.,  ii,  76. 

langbeinite,  a   tetartohedral  cubic 

mineral.  A.,  ii,  168. 

Laehn,  F.     See  Arthur  Michael. 

Lamiere,  Auguste,  Louis  Lamiere,  and 
Alphonse  Seyeweti,  action  of  am- 
monium persulphate  on  the  silver  of 
photographic  plates.  A.,  ii,  549. 

Lamiere,  Louis,     See  Auguste  Lamiere. 

Lammert,  W.,  formation  of  animal  fat, 
A  ,ii,  617. 

Lamsden,  John  S.     See  Jam,es  Walker. 

Longe-,  Qeorg,  and  Eduard  Cedercreatz, 
analysis  of  commercial  calcium  carbide 
and  acetylene ;  purification  of  the 
latter.  A.,  ii,  54. 

Lange,  Georg.     See  also  E.  Harbeck. 

Lungwitz  Emil  E.  See  Hugo 
Schweitzer. 

Losk,  Oraham,  metabolism  in  fatty 
degeneration.  A.,  ii,  238. 

Lask,  Graham  [with  E.  L.  Manson,  E. 
A.  Lawbaagh,  and  /.  M.  Heller], 
phloridzin-diabetes.  A.,  ii,  243. 

Lask,  Oraham.  See  also  S.  J.  Ferris, 
F.  H.  HeUly. 

Lather,  Robert,  non-electrolytic  dissoci- 
ation of  water  in  aqueous  ethylic 
alcohol.  A.,  i,  422. 

Lntz,  presence  of  amygdalin  and  emnlsin 
in  the  seeds  of  certain  Pomaceae,  A., 
ii,  447. 

Latz,  L.,  assimilation  of  nitrogeii  by 
phanerogamous  plants  from  amines, 
substituted  ammonium  salts,  and  alka- 
loids, A.,  ii,  530. 

Latz,  0.     See  Paul  Walden. 

Lux,  Michael.  See  Emil  Erlenmeyer  jitn. 


Maarseveen,  Gertrud  van.  See  Heinrich 
Ooldschmidt. 


INDEX    OF   AUTHORS, 


699 


MaasB,  Emil,  and  Richard  Wolffenstein, 
action  of  hydrogen  peroxide  on  tetra- 
hydroquinoline  and  tetrahydroisoquin- 
oline,  A.,  i,  44. 

Mabery,  Charles  Frederic,  Californian 
petroleum,  A.,  i,  57. 

inaccuracies  in   the   estimation   of 

carbon  and  hydrogen  by  combustion, 
A.,  ii,  534. 

M cCay,  LeRoy  Wiley,  detection  of  thioxy- 
arsenic  acids,  A.  ,ii,  139. 

HcCrae,  John,  some  iodoso-compounds, 
T.,  691  ;  P.,  1898,  166. 

McCrae,  John.  See  also  Percy  Faraday 
Frankland. 

McDermott,  H.  E.  See  Russell  II. 
Chittenden. 

MacGregor,  James  Q. ,  and  E.  H.  Archi- 
bald, calculation  of  the  conductivity 
of  aqueous  solutions  containing  two 
electrolytes  with  no  common  ion,  A., 
ii,  366. 

Mcintosh,  DowgrZas,  solubility  and  freezing 
point,  A.,  ii,  65. 

Maclntyre,  Alfred  E.  See  Paul 
Duden. 

Madan,  Henry  George,  note  on  some  of 
the  properties  of  methylene  di-iodide, 
P.,  1898,  101  ;  discussion  P.,  102. 

Maercker,  Max  [ffeinrich],  results  of 
vegetation  experiments  for  ascertaining 
the  manurial  requirements  of  soils,  A., 
ii,  632. 

Magnanini,  Gaetano,  and  Giovanni 
Malagnini,  thermal  conductivity  of 
gaseous  nitric  peroxide.  A.,  ii,  282. 

Magruder,  E.  W.,  new  form  of  hydrogen 
generator.  A.,  ii,  68. 

Mahon,  R.  W.,  estimation  of  phosphorus 
in  steel.  A.,  ii,  186,  539. 

Maiborn,  A.    See  Alfred  Werner. 

Makin,  Charles  James  Shaw,  composition 
of  the  Atlantic  ocean,  A.,  ii,  441. 

Malagnini,  Giovanni.  See  Gaetano 
Magnanini. 

Malcolm,  /.     See  T.  H.  Milroy. 

Malfatti,  Hans,  apparatus  for  the  ex- 
traction of  large  volumes  of  liquid 
with  ether,  A.,  ii,  533. 

Mallat,  A.,  detection  of  acetone  in 
urine,  A.,  ii,  357. 

Mallet,  Frederick  Richard,  blodite  from 
the  Punjab  salt  range.  A.,  ii,  124. 

Mallet,  John  William,  rapid  polymeri- 
sation of  choral.  A.,  i,  62. 

solubility  of  ammonia  in  water  at 

temperatures  below  0°,  A.,  ii,  69. 

Mallett,  Ed.     See  Fritz  Ullmann. 

Malmberg,  Edward,  ammoniocuproso- 
cupric  cyanide,  A.,  i,  547. 

Malosse,  Th.     See  J.  A.  Battandier. 

Mamert.     See  Thomas-Mamert. 


Manasse,  Otto,  and  Ernst  Samuel,  cam- 
phorquinone,  A.,  i,  147. 

Manassein,  Marie  von,  alcoholic  fermen- 
tation without  the  aid  of  living  yeast 
cells.  A.,  ii,  177. 

Manley,  J.  J.  See  Victor  Herbert 
Veley. 

Manuelli,  C.     See  Emanuele  Faternb. 

Maquenne,  L6on,  mean  molecular  weight 
of  the  soluble  matter  in  geiminating 
grain.  A.,  ii,  130. 

Marboutin,  Felix,  estimation  of  sul- 
phuric acid.  A.,  ii,  254. 

Marchlewski,  Leo,  chemistry  of  chloro- 
phyll, A.,  i,  536. 

Marckwald,  Wilhelm,  and  A.  ChwoUes, 
determination  of  the  boiling  point  of 
aqueous  solutions  with  Beckmanu's 
apparatus,  A.,  ii,  367. 

separation  of  racemic  com- 
pounds by  means  of  optically  active 
substances,  A.,  ii,  371. 

Marckwald,  Wilhelm,  and  H.  H. 
Frahne,  hydroxysulphonic  acids  and 
sultones,  A.,  i,  666. 

Marcase,  Gotthelf,  excretion  of  phos- 
phorus during  feeding  with  casein, 
A.,  ii,  38. 

Marfori,  Pio,  physiological  action  of 
cotarnine,  A.,  ii,  346. 

Margueles,  Max,  dissolving  of  platinum 
and  gold  in  electrolytes,  A. ,  ii,  497. 

Markfeldt,  Oscar,  ethenyltriamidonaph- 
thalene  and  its  acetyl  compound,  A., 
i,  483. 

Markownikofif,  Wladimir  B.,  para-tf- 
propylnaphthenic  acid  (hexahydro- 
cumic  acid),  A.,  i,  301. 

cyclic  compounds,  A.,  i,  637. 

Maron,  D.  See  Stanislaus  von  Kosta- 
necki. 

Marschall,  composition  of  the  mycelia  of 
moulds,  A.,  ii,  178. 

Marsden,  Fred,  See  James  Johnstone 
Debbie. 

Marsh,  Charles  W.,  [pyroraorphite,  mi- 
metite,  &c.]  from  Broken  Hill,  New 
South  Wales,  A.,  ii,  80. 

Marsh,  James  Ernest,  and  Alfred  Hart- 
ridge,  researches  on  the  terpeues, 
Vlll.,  on  carvenol,  its  reactions  and 
products,  T.,  852;  P.,  1898,  170 

Marshall,  Hugh,  persulphates,  A., 
ii,  570. 

Martin,  Charles  James,  and  H.  G.  Chap- 
man, alcoholic  enzymes  from  yeast 
cells,  A.,  ii,  481. 

Martin,  Florence.    See  Richard  Threlfall. 

Martindale,  W.  H.,  corydaline,  A., 
i,  605. 

Martz,  M.,  volumetric  e.stimation  of 
acetone  in  urine,  A.,  ii,  358. 


700 


INDEX   OF   AUTHORS. 


Maryon,   Frank    IValUr.      See    Thomas 

SoHthall  Djrmond. 
If aschke,  Leopold,  estimation  of  tannin, 

A.,  ii,  318. 
Masoin,  Paul.     See  Jean  F.  Heymans. 
Masiol  fOustave,  thermochemical  data  for 

ethylnialonic  acid  and  ittt  isomerides, 

glutaric  and  metiiylsuccinic  acids,  A., 

li,  558. 
Mathewi,  Albert,   cytological  staining, 

A.,  i,  542. 
Mathews,    Albert.      See  also    Albreeht 

Xossel. 
Mathews,  John  A.    See  Edmund  ffotod 

Miller. 
Matignon,  CamilU,  sodium  carbide,  A., 

ii,  -218. 
Matthes,  Hermann.    See  Ludxoig  Xnorr. 
Matthews,    Francis    Edtoard,    benzene 

hexabromide,  T.,  243;  P.,  1898,  62; 

discussion.  P.,  52. 
some  derivatives  of  bonzophenone, 

T.,  426;  P.,  1898,  97. 
the  representation  of  the  isomeric 

benzene     hcxachloridos     by     Collie's 

space  formula,  P.,  1897,  232  ;  discus- 
sion, P.,  232. 
Maxwell,    Walter,  estimation  of  plant 

food  in  soils.  A.,  ii,  548. 
Mayen^on,    Frati^ois,  sterelectrolysis  of 

minerals.  A.,  ii,  636. 
Mayer,  F.     See  Karl  Auweri. 
Mayrhofer,   Joseph,  estimation  of  fari- 
naceous    matter    in     nausages,     A., 

ii,  195. 
Mays,  Karl,  non-coagulable  proteids  of 

muscle,  A.,  ii,   174. 
Meacham,    Charles  S.      See  Lavorence 

Briant. 
Meade,  Richard  K. ,    estimation   of  lead 

in  load  ores.  A.,  ii,  51. 
Meeker,  O.  H.,  estimation  of  silica  in 

blast  furnace  slag,  A.,  ii,  48. 
Meissner.     See  Albert  Ladenborg. 
Meker,     Oeorgcs,     preparation    of    am- 
monium and  potassium  platinobrom- 

ides,  A.,  ii,  231. 
Meker,    Georges.     See    also    Alexandre 

Etard. 
Meldola,  Raphael,  and  Frederick  Henry 

Streatfeild,     contributions      to     the 

chemistry   of  phenol  derivatives,  T. , 

681  ;  P.,  1898,  165. 
Melikoff,  Petr  G.,  and  Z.  Fissarjewsky, 

ammonium  peroxide,  A.,  ii,  161,  219, 

292. 
peruranic  acid  and  its  salts, 

A.,  ii,  165. 
hyper  titanates     and     hyper- 

borates,  A.,  ii,  332,  374. 
salts  of  pertungstic  acid  and 

permolybdic  acid,  A.,  ii,  337. 


Melier,  Herm.,  contributions  to  forensic 

chemistry  [detection  of  phenol,  benz- 

aldehyde,    carbon    bisulphide,    picro- 

toxin,coniine,  and  nicotine].  A.,  ii,650. 
Meliner,  E.  J.,  and  Edward  Kremers, 

composition   of  the   oil   of    Monarda 

fistulosa  L.,  A.,  i,  326. 
Mendel,  Lafayette  B. ,   composition  and 

nutritive     value      of      some      edible 

American  fungi,  A.,  ii,  250. 
Mendel,   iMfayette  B.     See  also  Russell 

//.  Chittenden, 
Mendthal,  Erich.  See  tFilhelm  Lossen. 
Menke,    Albert    E.,    and    n'illinm   B. 

Bentley,   derivatives  of  vanillin,  A., 

i,661. 
Menozzi,  Angela.     See  Wilhelm  Kdrner. 
Menschatkin,  NieolaiA.,  regularities  in 

boiling   points   of  isomeric    aliphatic 

compoumls,  A.,  i,  116,  290. 

■  aliphatic  carbon  chains.  A.,  i,  119. 
influence  of  the  side-chain  on  tlie 

velocity  of  decomposition  of  benzene 

derivatives.  A.,  i,  186. 

the  benzene  ring,  A.,  i,  408. 

Merck  [CaW]  ^Tuantt*/,  action   of  phos- 
gene and  of  ethylic  chloroformate  on 

paracctamidopheuols      and      parahy- 

droxyphenylurethanes,  A.,  i,  248. 

piiocarpidiue.  A.,  i,  283,  541. 

Merigold,       Benjamin       Shores.       See 

William  Theodore  Bichards. 
Merlis,  M.,  composition  of  the  seeds  and 

etiolated  seedlings  of  Lupinus  angiutti- 

folius,  A.,  ii,  133. 
Merrill,  George  Perkins,   weathering  of 

micaceous  gneiss  in  Virginia,  A., ii,  390. 
Metealf,-£r.  F.  See  Henry  Lord  Wheeler. 
Metcalfe,  Arthur  T.,   gypsum  deiiosits 

of  Nottinghamshire,  A.,  ii,  81. 
Metsger,  Paul,  chemical  characteristics 

of  the  woody  matters  of  the  oak,  A., 

ii,  88. 
Metzke,    Hermann,   artificial   scorodite, 

A.,  ii,  438. 
Metzner,  Hermann,  ethylic  phenacetyl- 

malonate,  A.,  i,  152. 
Metzner,    Hermann,    and  Daniel  Vor- 

lander,     occurrence      of     ketopenta- 

methylene  in  wood  oil.  A.,  i,  636. 
Metzner,     Funi,     atomic     weight      of 

tellurium,  A.,  ii,  572., 
Menoier,  Jean.     See  H.  Coariot. 
Meves,    IV.     See  Fritz  Foerster. 
Meyer,  Alfred.     See  ^mi7io  Noelting. 
Meyer,  Ernst  von,  derivatives  of  para- 

toluenesulphinic  acid,  A.,  i,  142. 
Meyer,  Ernst  von.    See  also  [0.  A.]  Alfred 

Lottermoser. 
Meyer,  Hans,  cantharidin.  A.,  i,  41. 
active  constituent  of  castor  oil,  A., 

i,  237. 


INDEX   OF   AUTHORS. 


701 


Meyer,  Hans.     See  also  Josef  Herzig. 

Meyer,  Jacob,  conversion  of  amines  into 
plienols,  A.,  1,  132. 

Meyer,  Ludwig.     See  Richard  Mohlau. 

Meyer,  Richard  E.,  fluorescence  and 
chemical  composition,  A.,  ii,  105,  275. 

Meyer,  Richard  ^.,and  Leo  Friedland, 
the  phthalein  group.  A.,  i,  590. 

Meyer,  Victor,  etherifioation  of  mono- 
substituted  benzoic  acids,  A.,  i,  86. 

Meyer,  Victor,  and  Max  von  Beckling- 
hausen,  preliminary  experiments  in 
the  determination  of  vapour  density  at 
very  high  temperatures.  A.,  ii,  16. 

Meyer,  Victor,  and  Ernst  Saam,  velocity 
of  oxidation  of  gases  by  liquids,  A., 
ii,  19. 

Meyer,  Victor.  See  also  K.  Frenzel, 
Rudolf  Hutzler. 

MeyerhoiFer,  Wilhelm.  See  Jacobus 
Henricus  van't  Hoif. 

Michael,  Arthur,  reaction  of  benzalde- 
hyde  with  phenol,  A.,  i,  529. 

Michael,  Arthur,  and  John  E.  Bucher, 
action  of  acetic  anhydride  on  phenyl- 
propiolic  acid,  A.,  i,  256. 

Michael,  Arthur,  F.  Luehn,  and  Howard 
H.  Higbee,  formation  of  imido-1  :  2-di- 
azole  [1:2:  3-triazole]  derivatives  from 
aromatic  azimides  and  ethereal  salts  of 
acetylenedicarboxylic  acids.  A.,  i,  495. 

Michaelis,  [Carl  Arnold]  August,  some 
organic  compounds  containing  inor- 
ganic radicles.  A.,  i,  136. 

Michaelis,  August  [with  Freundlich, 
J.  Grossheim,  Curt  Roeber,  and  Georg 
SchlUter],  some  7i-phosphines  and 
ri-phosphonium  compounds.  A.,  i,  416. 

Michaelis,  August  [and  in  part  Richard 
Ilmer  and  Alfred  G.  Robisch],  asym- 
metrical alkylphenylhydrazines  and 
some  of  their  derivatives.  A.,  i,  148. 

Michaelis,  Attgust,  and  R.  Kaehne,  be- 
haviour of  alkylic  iodides  with  alkylic 
phosphites  or  C^-phosphines,  A.,  i,  417. 

Michaelis,  Augtcst,  and  Franz  Kunckell, 
organic  selenium  compounds.  A., 
i,  136. 

Michaelis,  August,  and  Karl  Fetoa,  ac- 
tion of  phenyl-  and  tolyl-hydroxyl- 
amines  on  aromatic  thionylamines.  A., 
i,  431. 

Michler,  Josef  R.,  preparation  of  chemi- 
cally pure  hydrogen  sulphide  for  labora- 
tory purposes.  A.,  ii,  290. 

Mih^ly,  R6zsa,  elevation  of  the  freezing 
point  in  benzene  solutions.  A.,  ii,  17. 

Mijers,  /,,  semi-permeable  membranes, 
A.,  ii,  505. 

Miller,  Edmund  Howd  and  John  A. 
Mathews,  ferrocyanides  of  zinc  and 
manganese,  A.,  i,  348. 


Miller,  F.  IV.    See  Charles  Baskerville, 

Francis  Preston  Venable. 
Miller,   William  Lash,  vapour  tensions 

and  boiling  points  of  ternary  mixtures, 

A.,  ii,  203. 
Mills,  \Charles.  See  Arthur  Lapworth. 
Milroy,  T.  H.,  and  /.  Malcolm,  meta- 
bolism of  nucleins.  A.,  ii,  479. 
Mingaye,  John  C.  H.,  [bismuth  telluride, 

apatite  and  minervite  from  New  South 

Wales],  A.,  ii,  385. 
Minguin,  Jtoles,  borneols  and  theirethers, 

A.,  i,  147. 
Minozzi,  A.     See  Giacomo  Carrara. 
Minunni,    Gaetano,  isomerism   amongst 

the  oxidation  products    of  the  hydr- 

azones.  A.,  i,  190. 
derivatives  of  o-phenylbenzylhydr- 

azine.  A.,  i,  191. 
constitution  of  dehydrophenylben- 

zylidenehydrazone   and  its  conversion 

into    dibenzylidenediphenylhydrotetr- 

azone,  A.,  i,  191. 
action  of  acid  chlorides  on  the  hy- 

drotetrazones.  A.,  i,  192. 
action  of  hydroxylamine  on  ketone.? 

of  thetypeCHR:CH-CO-CH:CHR, 

A.,  i,  194. 
Miolati,  Arturo,  stability  of  imides   of 

dibasic  acids,  A.,  i,  242. 
additive  compounds   of  potassium 

platonitrite.  A.,  ii,  231. 
Miolati,  Arturo,  and  Alfredo  lotti,  sta- 
bility  of    the  six   xylylsuccinimides, 

A.,  i,  252. 
Miolati,     Arturo,    and     Giddo    Bossi, 

fluorides,    fluoro-    and    fluoroxy-salts 

of  cobalt-ammonium  compounds,  A., 

ii,  222. 
Mittelmeier,  Hans,  action  of  diastase  on 

starch.  A.,  i,  461. 
Mixer,     Charles  T.,    and    Howard   W. 

Bubois,  estimation  of  insoluble  phos- 
phorus in  iron  ores,  A.,  ii,  187. 
Mixter,  Williatn  Gilbert,  electrosjnthc- 

sis,  A.,  ii,  202. 
Moale,  P.  R.,  paramethoxyorthosulpho- 

benzoic  acid.  A.,  i,  429. 
decomposition   of   paradiazo-ortho- 

toluencsulphonic   acid    with   absolute 

methylic  alcohol  in  presence  of  certain 

substances.  A.,  i,  430. 
Moberg,  Joh,   Chr.,    steenstrupine.    A., 

ii,  296. 
Modica,    Orazio,  physiological  action  of 

salicylaldehyde,    salicylaldoxime   and 

acetoxinie,  A.,  ii,  346. 
Mohlau,    Richard,   aromatic   azimethine 

compounds,  A.,  i,  652. 
Mohlau,    Richard,  and    Leopold    Kahl, 

action  of  formaldehvde  on  gallic  acid, 

A.,  i,  260. 


702 


INDEX   OF  AUTHORS. 


Mohlau,     Richard,   and    Lfojtold   Kahl, 

formaldehydetrihydroxyflnorouedi- 

carboxylic acid,  A.,  i,  261. 
Mohlaa,  Richard,  and  Ltcdmig  Meyer, 

bismarck -brown,  A.,  i,  23. 
Morbiti,  Johannes,  aromatic  principles 

of  Capaieum  annuum  L.  and  C.  Fas- 

tigiaiutn  Bl.,  A.,  i,  446. 
Morner,  Carl  Thore  [Oraf],  tlie  oi^ganic 

ground  substance  of  fish  scale*,   A., 

ii,  86. 
M6mer,    Karl    Axtl    Hamput,   simul- 
taneous   estimation     of  carbon    and 

nitrogen  by  combustion  in  a  Tacunm, 

A.,  ii,  266. 
Moeier,  Lwlwig,  salts  of  ferric  acid.  A., 

ii,  222. 
Mohr,  Ernst,  action  of  diacetonitrile  on 

aldehydes.  A.,  i,  26. 
Moisian,  Henri,  metallic  carbides  which 

are  decomposed  by  water,  A.,  ii,  116. 
volatilisation    of    refractory    sub- 
stances, A.,  ii,  116. 

researches  on  aluminium,  A.,ii,118. 

preparation    of    carbides   by    the 

action  of  calcium  carbide  on  oxides, 

A.,ii,  161. 
conditions  of  formation  of  carbides 

of    the    alkalis    and    alkaline   earth 

metals.  A.,  ii,  332. 
preparation  of  crystallised  calcium, 

A.,  ii,  678. 
Xoissan,  Henri,  and  James  Bewar,  on 

the  properties  of  liquid  fluorine,   P., 

1897,  176  ;  discussion.  P.,  184. 
Xoissan,  Henri,  and  Perey  Williams, 

calcium,      barium,     and      strontium 

borides,  A.,  ii,  116. 
Xoitessier,     Joseph,     combination     of 

pheiiylhydra2ine    with    metallic  ace- 
tates, A.,  i,  132. 
combination    of    phenylhydrazine 

with  metallic  salts,  A.,  i,  133. 
compounds     of     phenylhydrazine 

with  metallic  nitrates.  A.,  i,  413. 
M omberger,  Ernst.     See  Adolph  Claus. 
Xond,  J.udwig,   William  Bamsay,  and 

John  Shields,  occlusion  of  oxygen  and 

hydrogen  by  platinum  black,  II.,  A., 

ii,  599. 
occlusion    of    hydrogen 

and  oxygen  by  palladium,  A.,  ii,  600. 
Honsacchi,  U.     See  Hugo  Schiff. 
Monte.     See  Bonomi  Da  Monte. 
Montemartini,  Clemente,  7-ketonic  acids, 

A.,  i,  124. 
action   of  chlorine   on    isovaleric 

acid,  A.,  i.  236. 
o-methyladipic  anhydride  and   2- 

methylketopentamethylene,A.,  i,  244. 
reactioii   between  phosphorus  and 

nitric  acid,  A.,  ii,  572. 


Montemartini,  CkmenU,  estimation  of 
boric  acid,  A.,  ii,  640. 

Montemartini,  CUmente,  and  B. 
Trasciatti,  estimation  of  morphine  in 
opium.  A.,  ii,  270. 

Moody,  Gerald  Tattcrsall,  preparation 
of  a  standard  acid  solution  by  direct 
absorfitiou  of  hydrogen  chloride,  T., 
668  ;  P.,  1898,  150. 

Moore,  B.,  and  C.  J.  I.  Krumbholz, 
j»ower  of  proteids  in  conserving  emul- 
sions, A.,  ii,  343. 

Moore,  B.,  and  R.  Bow,  physiological' 
action  and  chemical  constitution  of 
pi])eridine,  couiine  and  nicotine.  A., 
u,  176. 

Moore,  B.,  and  Swale  Vincent,  com- 
parative chemistry  of  the  suprarenal 
capsules.  A.,  ii,  394. 

Moore,  Charles  C. ,  estimation  of  potas- 
sium without  previously  removing  the 
iron,  calcium,  &c..  A.,  ii,  539. 

Moore.  T.  S.  See  John  Theodore 
Hewitt. 

Moractewski,  Jraelaw  von,  enzymes, 
A.,  i,  285. 

behaviour  of  vitellin   in  magnesia 

mixture,  A.,  i,  610. 

metabolism  in  leucsemia  andpseudo- 

leucemia,  A.,  ii,  396. 

the  contents   of  occluded  portions 

of  the  intestine.  A.,  ii,  442. 

Morean.     See  Paul  Caienenve. 

Morgan,  Oilhert  Thomas,  &ciior\  of  form- 
aldehyde on  amines  of  the  naphthalene 
series.  Part  I.,  T.,  536  ;  P.,  1898,  132  ; 
discussion,  P.,  133. 

Morpurgo,  Giulio,  detection  of  "sac- 
rhariu  "  in  wines.  A.,  ii,  369. 

Morrell,  Robert  Selby,  and  James  Murray 
Crofts,  action  of  feiric  chloride  on 
ethereal  saltis  of  ketone  acids,  T.,  845  ; 
P.,  1898,  65. 

note  on  the  enolic  and  ke tonic 

forms  of  ethylic  acetoacetate,  P. ,  1898, 
121. 

Morse,  Harmon  Northrtip,  and  H.  B., 
Arbnckle,  atomic  weight  of  zinc.  A., 
ii,  334. 

atomic   weight  of    cadmium, 

A.,  ii,  582. 

Morse,  Harmon  Northrup,  and  Charles 
L.  Beese,  reduction  of  permanganic 
acid  by  manganese  dioxide.  A.,  ii,  588. 

Morton,  D.  A.  See  William  Ridgely 
Orndorff. 

M0880,  Ugolino,  and  Felice  Ottolenghi, 
toxic  action  of  acetylene.  A.,  ii,  245. 

Mott,  Frederick  Walker,  and  William 
Dobinson  Halliburton,  physiological 
action  of  choline,  neurine,  and  allied 
substances.  A.,  ii,  242. 


INDEX   OF   AUTHORS. 


703 


Mouneyrat,    A.,   action  of  chlorine  on 

ethylenic    chloride     in     presence     of 

aluminium   chloride  :   chlorination  of 

acetylene,  A.,  i,  613. 
action  of  aluminium  chloride  and 

of  chlorine  in  presence  of  aluminium 

chloride  on  chloral,  A.,  i,  625. 
Mourelo,    Jos6   Eodriguez,    stability  of 

phosphorescent    strontium    sulphide, 

A.,  ii,  24. 
preparation  of  strontium  sulphide 

by  the  action  of  hydrogen  sulphide  on 

the  oxide  or  carbonate.  A.,  ii,  162. 
duration  of  the  phosphorescence  of 

strontium  sulphide,  A.,  ii,  292. 
decomposition   of  strontium   thio- 

sulphate  and    sulphite   by  heat,  and 

production  of  phosphorescentstrontium 

sulphide.  A.,  ii,  333. 
phosphorescent  strontium  sulphide, 

A.,  ii,  493. 
phosphorescent  mixtures  containing 

strontium  sulphide.  A.,  ii,  579. 
Houreu,    Charles,     veratrylenediamine, 

A.,  i,  411. 

bromoveratrole,  A.,  i,  518. 

derivatives      of      ethyl  enecatechol 

[catechol  ethylenic  ether].  A.,  i,  644. 
acetals  derived  from  catechol,  A, , 

i,  660. 
Monrlot,  A.,  barium  sulphide,  A.,ii,  376. 
Mrazec,  L.,  jadeitite  from  Piedmont,  A., 

ii,  525. 
Miihle,  Karl.     See  Gustav  Loges. 
Miiller,  Friedrich.     See  Wilhehn  Kerp. 
Mtiller,  R. ,  action  of  ethylic  oxalacetate 

on  guanidine  and  derivatives  of  carb- 
amide, A.,  i,  275. 
Miiller,    Wilhelm.     See  Richard  Will- 

statter. 
Miiller,    JVolf.    iSee  Jacobus  Henricus 

van't  Hoff. 
Milntz,    Achille,   and    Antoine    Charles 

Girard,    food    value  of   lucerne.   A., 

ii,  305. 
Mtinzesheimer,    Max.        See     Wilhelm 

WislicenuB. 
Mugdan,  Martin,  dimethylconiine,  A., 

i,  156. 
Mulder,  Eduard,  silver  peroxy nitrate  and 

silver  peroxide,  A.,  ii,  616. 
Mailer,  Joseph  Auguste,  volatilisation  of 

lactic  acid  and  its  anhydrides  at  the 

ordinary  temperature  :    volatilisation 

of  lactic  acid  with  water  vapour.  A., 

i,  9. 

synthesis   of  potassium   carbonyl- 

ferrocyanide.  A.,  i,  615. 

lactic  acid  in  Algerian  wines,  A., 

ii,  42. 

estimation  of  lactic  and   succinic 

acids  in  wines,  A.,  ii,  57. 


Munson,  E.  L.     See  Oraham  Lusk. 
Murray,  /.  R.  Erskine,  new  form  of  con- 
stant  volume    air    thermometer,    A., 

ii,  206. 
Murrill,  Paiol,  an  efficient  gas-pressure 

regulator,  A.,  ii,  569. 
Murril,  Paul.     See  also  /.  H.  Kastle. 
Murton,  Charles  J.,  and  Saville  Shaw, 

deposit  in  Delaval  colliery,  Northum- 
berland, A.,  ii,  387. 
Mathmann,      JVilhelm,     formation     of 

methanedisulphonic  acid  by  the  action 

of  acetylene  on  fuming  sulphuric  acid, 

A.,  i,  614. 
heavy  liquid  for  separating  minerals, 

A.,  ii,  435. 
valency  of  the   cerite  metals,  A. , 

ii,  586. 
Mnthmann,     Wilhelm,     and     Wilhelm 

Nagel,      ozomolybdates      [permolyb- 

dates].  A.,  ii,  432,  593. 
the  lowest  state  of  oxidation 

of  molybdenum,  A. ,  ii,  593. 
Muthmann,    Wilhelm,   and   H.    Rolig, 

solubility  of  cerium  sulphate  in  water, 

A.,  ii,  376. 
separation  of  the  cerite  metals : 

solubility  of  their  sulphates  in  water, 

A.,  ii,  518. 
Muthmann,  Wilhelm,  and  E.  Schroder, 

composition  of  some   tellurium   min- 
erals, A.,  ii,  78. 
Muthmann,   Wilhelm,  and  L.  Stiitzel, 

double   thiosulphates   of   copper  and 

potassium.  A.,  ii,  513. 
Muttelet,    Fernand,    action   of    benzoic 

chloride  on  mono-substituted  orthodi- 

amines,  A.,  i,  412. 

a  new  group  of  amidines.  A.,  i,  412. 

Myers,  W.     See  J.  W.   W.  StephenB. 
Mylius,  Alb.     See  Alfred  Werner. 


N. 


Naccari,  Andrea,  direct  measurement  of 
osmotic  pressure.  A.,  ii,  210. 

Nagel,  Wilhelm.  See  Wilhelm 
Muthmann. 

Naphtali,  M.  See  Paul  [Ehrhardt] 
Jannasch. 

Nardin,  L.     See  Emile  Bourquelot. 

Nasini,  Raffaele,  refraction  of  the 
metallo-carbonyls,  A.,  ii,  274. 

laws    concerning    the     molecular 

volumes  of  liquids,  A. ,  ii,  284. 

Nasini,  Raffaele,  Francesco  Anderlini, 
and  Roberto  Salvatori,  gases  from  the 
Abano  springs  and  the  boracic  sof- 
fioni  of  Tuscany,  and  the  combustible 
gas  from  the  Bolognian  Appenines, 
A.,  ii,  527. 


704 


INDEX    OF  AUTHORS. 


Kasini,    liaffatle.      See  also   Francesco 

Anderlini. 
Nattermann,     H.,  and    Albert    Hilger, 

toxicological  detection  of  phosphorus, 

A.,  ii,  453. 
Kaumann,  Alexander,  regularities  in  the 

boiling   points  of  isomeric   aliphatic 

compounds,  A.,  i,  221. 
Hawratiki,  E.,  cerebro-spinal  flaid,  A., 

ii,  36. 
UttyJohn  Ulric,  bivalent  carbon :  ohemia- 

try  of  methylene,    A.,  i,  102. 
Nefgen   August.  See  Friedrich  Stu»ln. 
Kerking,  Joseph,  Polimanti's  method  of 

e-siimating  fat.  A.,  ii,  413. 
Hestler,    Anton,   and  Julitu  StoklMa, 

anatomy  and  physiology  of  the  seed  of 

sugar  beet  {Beta  vulgaris).  A.,  ii,  401. 
Heabaner,    Carl,     intramolecular     re- 
arrangement    of     isoal'ioximes.    A., 

i,   134. 
Keamann,  P. ,  estimation  of  phosphoric 

acia  a-s  phosphomolybdic  anhydride, 

A.,  ii,  454. 
Heameister,  Richard,   action  of  su|)er- 

heated  Water  on  proteid,  A.,  i,  45tf. 

zymase,  A,,  ii,  177. 

uriuej  of   Behidna  aeuUata,    A., 

ii.  241. 
Nearath,  Friedrich.     See  Adoy  JollM. 
Neville,   Francis  Henry.     See   Charles 

T/io'nai  Heycook. 
Newbiggin,  .)/.  /.     Sec  Diarmid  Noel- 

Paton. 
Newell,      Lyman    C.  ,    parabonzoyldi- 

phiMiylsulphone,  A.,  i,  430. 
Newman,   H.  E.     See  Thomas  Herbert 

Norton. 
Nicchiotti,  O.     See  N.  Tarogi. 
Nicloux,  Maurice,  estimation  of  minute 

quantities   of  carbonic   oxide   in  air, 

A.,ii,  536. 
estimation  of  small  quantities  of 

glycerol,  A.,  ii,  543. 
Hiolonx,    Maurice,   and    L.    Baadaer, 

distillation    of  dilute    ai]ueoU3  solu- 
tions     of     alcohol:    estimation      of 

alcohol  therein,  A.,  ii,  543. 
Nicloux,  Maurice.      See  also  Alexandre 

Desgrez. 
Nicol,   ti'illiam  Walker  James,   super- 
saturation    and    its    dependence    on 

crystnline  form.  A.,  ii,  369. 
Niemantowski,  Stefan    von,   action    of 

ethereal  salts  on  aromatic  amines.  A., 

i,  182. 
new  methods   for   the  preparation 

of  anhydro-compounds.  A.,  i,  210 
azimido-derivatives    of    benzimid- 

azoles.  A.,  i,  337. 
Nietski,  Rudolf,  and  R.  Bernard,  cedri- 

rets.  A.,  i,  529. 


Nietiki,  Rxulolf,  and  Alfred  Baillard, 
azammonium  compounds.  A.,  i,  523. 

NiliOn,  Lars  Fredrik,  Wiborgh  phos- 
phate, a  manure  prepared  from  Gelli- 
vara  apatite,  A.,  ii,  634. 

No'el-Paton,  Diarmid,  Francis  D.  Boyd, 
J'im''!>  Crauford  Danlop,  A.  Lockluirl 
Oilleipie,  '}.  hn-ell  OuUand,  E.  I).  Jt". 
Oreig,  and  M.  I.  Newbigin,  physiology 
of  the  salmon  in  fru.'^h  water.  A., 
ii,  173. 

Noelting,  Emilio,  new  method  of  forma- 
tion ol  colouring  matters  of  the  mala- 
chite-green series,  A.,  i,  143. 

Noelting,  Emilio,  and  Emilc  Foameauz, 
reduction  proilucts  ot  the  nitrated 
dimethylanilines.  A.,  i,  188. 

Noelting,  Eimlio,  and  Alfred  Meyer, 
aromatic  hyilroxyketones,  A.,  i,  143. 

Noelting,  A'/ni^to,  and/'.Wegelin,triazino 
derivatives  from  chrysoidtne  and  from 
orthamidoazotoluene,  A.,  i,  155. 

Nolan,  F.  IV.     See  F.  H.  Beilly. 

Nold,  August.  See  Ilatis  vu»Pechmann. 

Nolf,  Pierre,  detection  of  tarbamic  acid, 
A.,  ii,  92. 

Noll,  Alfrrd,  formation  of  levulinic  acid 
Iroin  nuuloic  acid,  A.,  i,  718. 

Noorden,  Carl  von,  euquininu,  A., 
i,  282. 

Norris,  Ja>n«s  F.,  double  salts  containing 
selenium.  A.,  i,  510. 

Norris,  Jaiw-s  F.,  and  Henry  Ya,j,  iodo- 
mctric  estimation  of  tellurium,  A., 
ii,  404. 

Norris,  James  F.,  [and  in  part  E.  H. 
Laws,  -'/.  E.  Kimberly,  and  F.  M. 
Smalley],  action  of  the  halogens  on 
aliphiitii;  amines  and  preparation  of 
thfir  perhaloids.  A.,  i,  169. 

Norris,  R.  S.  See  Francis  O. 
Benedict. 

Norton,  John  T. ,  jun.  See  Frank  Austin 
Oooch. 

Norton,  ThomMS  Herbert,  derivatives  of 
benzenesulphonic  acid,  A.,  i,  666. 

Norton,  Tlwmas  Herbert,  and  /T.Loewen- 
stein,  metallic  derivatives  of  dinitro-a- 
naphthol,  A.,  i,  673. 

Norton,  Thomas  Herbert,  and  //.  E. 
Newman,  soluble  compound  of  hydr- 
astine,  with  monocalcium  phosphate, 
A.,  i,  708. 

Norton,  Thomas  Herbert,  and  D.  M.  Both, 
existence  of  orthosilicic  acid,  A., 
ii,  573. 

Norton,  Tlwmas  Herbert,  and  Irwin  J. 
Smith,  amido-derivatives  of  dinitro-o- 
naphthol,  and  its  chlorination.  A., 
i,  673. 
Noyes,  Arthtir  Amos,  kinetic  theory  of 
sohitious,  A.,  ii,  63. 


INDEX    OF   AUTHORS. 


705 


Noyes,  Arthur  Amos,  accuracy  of  the 
values  of  dissociation  determined  by 
the  electrical  conductivity  method, 
A.,  ii,  552. 

Noyes,  Arthur  Amos  [and  in  part  H.  M. 
Chase,  Orace  A.  van  Everen,  Leonard 
H.  Goodhue,  C.  H.  Stone,  and  H.  H. 
Tozier],  synthesis  of  hexamethylene- 
glycol  diethyl  ether  and  other  ethers 
from  trimethylene  glycol.  A.,  i,  59. 

Noyes,  Arthur  Amos,  and  E.  Harold 
Woodworth,  proof  of  the  theory  of  the 
solubility  of  salts  consisting  of  three 
ions,  A.,  ii,  423. 

Noyes,  William,  Albert,  preparation  of 
diethylic  malouate,  A.,  i,  11. 

Noyes,  William  Albert,  Charles  Ben- 
jamin Dudley  and  William  Francis 
Hillebrand,  coal  analysis,  A.,  ii,  488. 

Noyes,  William  Albert,  &n6.  J.  ^.Shep- 
herd, estimation  of  methane,  carbonic 
oxide,  and  hydrogen  by  explosion  in 
technical  gas  analysis.  A.,  ii,  542. 

Nyiredy,  G.  [magnetite  and  pyrrhotite], 
A.,  ii,  602. 


0. 


Oberbeck,    Anton,    theory    of   galvanic 

polarisation.  A.,  ii,  202. 
Oberwarth,  yohimbine,  A.,  i,  679. 
Oddo,  Gmseppe,  menthonecarboxylic  and 

menthonedicarboxylic       acids.       A., 

i,  146. 

camphor  compounds.  A.,  i,  147. 

fusion  in  the  electric  furnace.  A., 

ii,  219. 
Oechelhauser,  H.     See  Fritz  Haber. 
Oechsner  de  Coninck,    William,   action 

of  tannin  and  of  gallic  acid  on  quino- 

line  bases,  A.,  i,  450. 

an  oxyptomaine,  A.,  i,  455. 

decomposition     of     alkylic     thio- 

cyanates,  A.,  i,  548. 
oxidation    of    some     amides    and 

thioamides.  A.,  i,  564. 
action     of     oxidising     agents    on 

nitrogen  compounds,  A.,  i,  566. 
Oesterreich,  M.,  reduction  and  oxidation 

products  of  o/t-dimethyloxazole  and  its 

condensation  with   acetaldehyde,    A., 

i,  44. 
Oetken,  Fr.     See  M.  Petersen. 
Obly,  Julius,  estimation  of  phosphorus 

in  steel,  iron  and  iron  ores.  A.,  ii,  138. 
Oliveri-Tortorici,    Riccardo,     action    of 

chlorine    on    quinones   and    quinone- 

oximes,  A.,  i,  303. 
action  of  nitric  peroxide  on  nitroso- 

phenols,  A.,  i,  657. 
Omelianski,  V.,  fermentation  of  cellulose, 

A.,  i,  291. 


Orloflf,  N.  A.,  tetrallylammonium  alum, 
A.,  i,  231. 

derivatives  of  physostigmine   (ese- 

rine).  A.,  i,  283. 

isolation  of  amido-acids,  A.,  i,  295. 

tyrosine  in  Trifolium  pratense,  A., 

ii,  304. 
Orndorff,    William  Kidgely,  and  H.  G. 
Carell,   vapour  pressure    methods    of 
determining    molecular    weights,    A., 

ii,  208. 
Orndorff,   William  Ridgcly,  G.  L.  Ter- 

rasse,  and  D.  A.  Morton,  anethoil  and 

its  isomerides,  A.,  i,  129. 
Ortman,  Alfred,  estimation  of  lactose  in 

milk.  A.,  ii,  411. 
Ortoleva,   Giovanni.     See  Alberto  Pera- 

toner. 
Osborne,  Thomas  Burr,  chemical  nature 

of  diastase.  A.,  i,  286. 
proteids  of  the  maize  kernel,   A., 

i,  391. 
Osborne,  Thomas  Burr,  and  George  F. 

Campbell,  effect  of  minute  quantities 

of  acid  on  the  solubility  of  globulin  in 

salt  solutions.  A.,  i,  716. 
the  proteids  of  lupin  seeds, 

A.,  ii,  623. 
proteids  of  the  white  podded 

adzuki  bean  {Phaseolus  radiatus),  A., 

ii,  624. 
proteids     of     the     pea.     A., 

ii,  624. 
proteids    of  the    lentil.    A., 

ii,  625. 
proteids    of   the   horse   bean 

(Viciafaba),  A.,  ii,  625. 
proteids    of    the    vetch.    A., 

ii,  625. 
proteids   of    the   pea,    lentil, 

horse  bean,  and  vetch,  A.,  ii,  626. 
proteids  of  the  soy  bean  {Gly- 
cine hispida),  A.,  ii,  626. 
^— proteids  of  the  sunflower  seed, 

A.,  ii,  627. 
proteids  of  the  cow  pea  ( Vigna 

catjang),  A.,  ii,  627. 
Osborne,  Wilhelm.    See  Johannes  Thiele. 
Osmond.  Floris,  minute  structure  of  alloys 

of  iron  and  nickel,  A.,  ii,  590. 
Ost,  Hermann,  isomaltose,  A.,  i.  6. 
Ostrogovich,    Adriano,    methyldioxytri- 

azine.  A.,  i,  335. 
Ostwald,    Wilhelm,    vapour   pressure  of 

reciprocally  soluble  liquids,  A.,  ii,  208. 
O'Sullivan,  James,  maltose,  A.,  i,  619. 

Kjeldahl's  process,  A.,  ii,  186. 

Ott,  Adolf,  estimation   of  the  acidity  of 

beer  or  other  liquids  containing  acid 

phosphates.  A.,  ii,  464. 
Ottolenghi,        Felice.        See      Ugolino 

Mosso. 


706 


INDEX   OF   AUTHORS. 


Paal,  Carl,   peptone  salts  from  glutin, 

A.,  i,  456. 
aromatic    sulphamic  acids — correc- 
tion, A.,  i,  528. 

Pad^,  L6on,  detection  of  sodium  hy- 
drogen carbonate  in  milk,  A.,  ii,  267. 

Faepe,  Di3ir6  de,  estimation  of  iron  in 
limestones,  A. ,  ii,  53. 

Pagda,  J.     See  H.  Imbert. 

Palladia,  JFladimir,  influence  of  oxy- 
gen and  other  substances  on  the 
formation  of  chlorophyll.  A.,  ii,  178. 

dependence  of  the   respiration  of 

plants  on  the  amount  of  indigestible 
proteids  they  contain,  A.,  ii,  248. 

Palmaer,  inifulm,  action  of  drop 
electrodes.  A.,  ii,  276. 

Panting,  Laurence  C.     See  John  Wade. 

Panzer,  Theodor,  decomposition  of 
casein  by  hydrochloric  acid,  A.,  i,  892. 

Papasogli,  Giorgio,  detection  of  cane- 
sugar,  A.,  ii,  194. 

Paris,  O.     See  Arthur  Bomtrager. 

Parr,  Samuel  ll^ilwH,  sodium  )ierozide 
as  a  third  [iron-zinc]  group  reagent, 
A.,  ii,  52. 

Partheil,  Alfred,  recognition  of  margar- 
ine by  means  of  dimethylamidoazo- 
benzene,  A.,  ii,  99. 

Partheil,  Alfred,  and  E.  Amort,  hex- 
alkyldiarsonium  compounds.  A.,  i,361. 

action  of  hyarogen  arsenide  on 

mercuric  chloride.  A.,  ii,  334. 

Partheil,  Alfred,  and  Th.  Sohnmaoher, 
action  of  primary,  secondary,  and 
tertiary  (Imcs  on  orthoxylylenic 
bromide,  A.,  i,  363. 

Pasqnali,  Adalberto,  action  of  ethylic 
cyaiiacetate  and  ammonia  on  fatty 
ketones,  A.,  i,  272. 

Fassmore.     See  Helbing. 

Passon,  Max,  estimation  of  citrate- 
suluble  phosphoric  acid  in  basic  slag, 
A.,  ii,  308. 

estimation  of  calcium.  A.,  ii,  642. 

analysis  of  soils,  A.,  ii,  650. 

Fatein,  Oustave,  compounds  of  anti- 
pyriue  with  aldehydes,  A.,  i,  493. 

Faterno,  Emanuele,  and  C.  Manuelli, 
cryoscopic  experiments  with  the  acetyl 
derivatives  of  ethereal  tartrates.  A., 
ii,  208. 

Faton.     See  Noel-Paton. 

Patterson,  Thomas  Stewart.  See  Percy 
Faraday  Frankland. 

Patorel,  O.,  mangel  wurzel,  A.,  ii,  631. 

Paul,  Benjamin  Horatio,  and  Alfred 
John  Cownley,  alleged  conversion  of 
cinchonine  into  cinchonidine.  A., 
i,  51. 


Paul,      Ludwig,    metol     [paramethyl- 
amidophenol  sulphate].  A.,  i,  17. 

preparation  of   phonylrosinduline, 

A.,  i,  262. 
Pauli,  Heinrich,    electrolysis    of  alkali 
bromides  and  fluorides,  A.,  ii,  11. 
I   Pauli,     Heinrich,    and      Ludwig    Pin- 
eatiohn,  new  electrolytic  diaphragm, 
I       A.,  ii,  551. 

I  Paoling,    H.,  two  new  galvanic    cells, 
A.,  ii,  6. 
Paaly,  Hermann,  action  of  bromine   on 
{       triacetonamine,  A.,  i,  382. 
•   Panlj,  Hermann,  and  Carl  D.  Harriea, 
'       the  7-halogen    derivatives   of  piper- 
idine.  A.,  i,  881. 
Panwels,     J.,    derivatives  of   primary 
'       nitropropane.  A.,  i,  506. 
I   Pavy,     Frederick      William,      hepatic 
I       gl)'cogenesis,  A.,  ii,  239. 

Pawlewski,  Broni.ilaw,  fluorescent  sub- 
I       stances.  A.,  i,  322. 

new  method  for  the  production  of 

acetyl     derivatives     of     amido-com- 
ponnds.  A.,  i,  362. 

allofluorescein,  A.,  i,  483. 

fluorescence  of  anthranilic  acid,  A., 

i,  685. 

theory  of  solutions,  A.,  ii,  107. 

Peaohey,  Stanley  John.    See    William 

Jackxon  Pope. 
Peohmann,    Harw    von,   glyoxalosazone 
from  foiTnaldehyde,  A.,  i,  62. 

action  of  diazomethane  on  nitroso- 

benzene,  A. ,  i,  75. 

vinylideneozanilido,  A.,  i,  135. 

action  of  diazomethane  on  nitroso- 

benzene.  A.,  i,  187. 

etherification  of  phenols  and  benz- 

enecarboxylic  acids,  A.,  i,  314. 

production  of  diacetyl  from  acetal- 

dehyde,  A.,  i,  627. 
Peohmann,  Hans  von,  and  August  Nold, 
action  of  diazomethane  on  substituted 
nitrosobenzenes,  A.,  i,  310. 
Peohmann,  Hans  von,  and  Wilhelm 
Schmiti,  action  of  diazomethane  on 
aromatic  uitro-bases,  A.,  i,  309. 

action  of  acetic  anhydride  on 

the  anilides  of  diba.sic  acids,  A., 
i,  320. 
Pechmann,  Hans  von,  and  Engcn  Seel, 
action  of  diazomethane  and  of  methylic 
iodide  and  potash  on  nitrosophenol, 
A.,  i,  309. 
Pechmann,  Hans  von,  and  Ludwig  Wol- 
man,  ethylic quinoltetracarboxy lie  acid 
from  ethylic  acetonedicarhoxylic  acid, 
A.,  i,  140. 

new    method     of      prepaiing 

ethylic  orcintricar  boxy  late  [dihydroxy- 
dicarboxyphenylacetate],  A.,  i,  665. 


INDEX   OF  AUTHORS. 


707 


Peckham,  Stephen  Farnum,  and  H.  E. 
Feckham,  analysis  of  asphaltum,  A., 
ii,  314. 

Pederson,  Gullow.  See  Alexander 
Tschirch. 

P^labon,  H.,  dissociation  of  hydrogen 
selenide,  A.,  ii,  561. 

Fellat,  Henri,  vaporisation  of  iron  at 
the  ordinary  temperature,  A.,  ii,  589. 

Pellet,  C.  5".,  nature  of  the  reducing  sugar 
in  sugar-cane  sap,  cane-sugar,  molasses 
and  sorghum  products,  A.,  ii,  447. 

Penfield,  Samuel  Lewis,  composition  of 
hamlinite.  A.,  ii,  123. 

Penfield,  Samuel  Lewis,  and  H.  W. 
Foote,  composition  of  ilmenite,  A., 
ii,  122. 

bixybite,  a  new  mineral,  A. , 

ii,  122. 

•  clinohedrite,   a    new   mineral 

from  Franklin,  New  Jersey,  A.,  ii,  607. 

Penfield,  Samitel  Lewis,  and  August 
Frenzel,  identity  of  chalcostibite 
(wolfsbergite)  and  guejarito,  A.,  ii,  77. 

Peratoner,  Alberto,  constitution  of  me- 
conic  acid.  A.,  i,  69. 

Peratoner,  Alberto  [with  O.  B.  Condo- 
relli,  Carm.  Vitali,  and  Giovanni 
Ortoleva],  action  of  sulphuryl  chloride 
on  phenols  and  their  ethers,  A.,  i,  641. 

Perillon,  estimation  of  nickel  in  iron, 
cast  iron,  and  steel,  A. ,  ii,  260. 

Perkin,  Arthur  George,  constituents  of 
the  Indian  dyestuff  waras,  Flemingia 
congesta,  T.,  659  ;  P.,  1898,  162. 

azobenzene  derivatives  of  some  natur- 
al yellow  colouring  matters  :  apigenin, 
chrysin,  morin,  euxanthone  and  gen- 
tisin,  T.,  665;  P.,  1898,161. 

the  yellow  colouring  matters  con- 
tained in  various  tannin  matters,  Part 
VI.,  Rhus  Cotinus,  and  R.  Rhodan- 
thema ;  Part VI.,  T.,  1016 ;  P.  1898,183. 

colouring  matters  of  the  New  Zea- 
land dyewood  "puriri,"  Vitex  littor- 
alis.  Part  I.,  T.,  1019;  P.,  1898,183. 

derivatives  of  hesperitin,  T.,  1031; 

P.,  1898,  185. 

the  yellow  colouring  matters  of  the 

leaves  of  Arctostaphylos  uva  ursi.  P., 
1898,  104. 

Perkin,  Arthur  George,  and  Julius 
Aldred  Pilgrim,  the  colonring  matters 
of  the  Indian  dyestuff  asbarg.  Delphi- 
nium zalil,  T.,  267  ;  P.,  1898,  55. 

Perkin,  Arthior  George,  and  Percival 
John  Wood,  yellow  colouring  principle 
contained  in  various  tannin  matters. 
Part  v.,  Pistacia  lentiscus,  P.  terebin- 
thus,  Tamaris  africana,  T.  gallica, 
Ailanthus  glandulosa,  Ficus  carica,  T. , 
374  ;  P.,  1898,  104. 


Perkin,  Arthur  George,  and  Percival 
John  Wood,  some  metallic  salts  of 
natural  colouring  matters.  P.,  1898, 
56. 

Perkin,  William  Henrij,  jun.,  sulpho- 
camphylic  acid  and  isolauronolic  acid, 
with  remarks  on  the  constitution  of 
camphor  and  some  of  its  derivatives, 
T.,  796  ;  P.,  1895,  21  ;  1897,  200,  and 
1898,  169. 

Perkin,  William,  Henry,  jun.,  and 
Charles  H.  G.  Sprankling,  on  the  ac- 
tion of  bromacetal  on  the  sodium  de- 
rivative of  ethylic  malonate,  P. ,  1898, 
112. 

Perkin,  William  Henry,  jun.,  and 
Jocelyn  Field  Thorpe,  synthesis  of  cis- 
and  trans-csxoiiic  acid.  P.,  1898, 
107. 

Perkin,  William  Henry,  jun.  See  also 
William  Henry  Bentley,  R.  W. 
Collinson,  Arthur  William  Crossley, 
Edward  Haworth,  Frederic  H.  Lees. 

Penuan,  Edgar  Philip,  rate  of  escape  of 
ammonia  from  aqueous  solution,  T., 
511;  P.,  1898,  24;  discussion,  P., 
25. 

Pesci,  Leone,  mercury  compounds  of  or- 
ganic bases.  A.,  i,  648. 

mercury  compounds  of  dimethyl- 

paratoluidine  and  of  paratoluidine,  A., 
i,  648. 

Peters,  Rudolf,  oxidation  and  reduction 
chains  and  the  influence  of  complex 
ions  on  the  electromotive  force,  A., 
ii,  419. 

Petersen,  Julius,  electrolysis  of  alkali 
salts  of  organic  acids.  A.,  i,  352. 

Petersen,  M.,  and  Fr.  Oetken,  composi- 
tion of  sow's  milk,  with  special  regard 
to  the  amount  of  fat,  A.,  ii,  85. 

Petit,  Paul,  hydrolysis  of  starch  by 
diastase.  A.,  i,  118. 

Petkow,  Nieolaus.     See  Rudolph  Fittig. 

Petou,  Karl.     See  August  Michaelis. 

Petrenko-Kritschenko,  Pavel  Iw.,  tetra- 
hydropyrone  compounds.  A.,  i,  529. 

Petrenko-Kritschenko,  Pawel  Iw.,  and 

"  D.  Plotnikoff,  a  transformation  of 
tetrahydropyrone  derivatives,  A., 
i,    142. 

Pfeiffer,  Paul.     See  Alfred  "^qthqt. 

Pfeiffer,  {Franz  Wilhelm]  Theodor,  E. 
Franke,  Otto  Lenunermann,  and  H. 
Schillbach,  effect  of  different  potassium 
salts  on  the  yield  and  composition  of 
potatoes.  A.,  ii,  306. 

Pfeiffer,  Theodor,  and  Otto  Lenuner- 
mann, processes  of  denitrification.  A., 
ii,  445. 

apparatus  for  gas  analysis.  A., 

ii,  451. 


708 


INDEX   OF  AUTHORS. 


Pfltsinger,  f^i/A.,  condensation  of  isatic 

ac-i<l  to  form  (lerivatives  of  cinchonic 

acid,  A.,  i,  207. 
Pfltiger,     Eduard  [FrUdrieh  ff'ilhelm], 

ori^iu  of  fat  from  proteid,  A.,  ii,  84. 

estimation  of  dextrose,  A.,  ii,  263. 

formation  of  fat  during  phosphorus 

poisoning,  A.,  ii,  895. 
Pfob,  A.,  nitioso-derivativeM  of  catechol 

methyl  ether  [guaiacol].  A.,  i,  71. 
Phelpi,  Isaac  K„  comboktion  of  organic 

suDstances    by    wet     methods.     A., 

ii,  256. 
Philip,  James  Charlrs,  dielectric  proper- 

ticM  of  liquid  mixtures,  esfMicialiy  of 

diliiieoolutions.  A.,  ii.  9. 
Phillips,  inilain  ^..aiid  David KMueock, 

commercial   analvois  of   bauxite,    A., 

ii,  486. 
Phisaliz,  C,  cholesterol  and  bile  salt* 

as  chemical  vaccines  for  snake  poisoD, 

A.,  ii,  245. 
Piedai,    Augusto,   alums  of    titanium 

sesquioxide,  A.,  ii,  521. 
Piooinini,  Antonio,  action  of  meth^lic 

iodide  on  trimethyldihydroquinohne, 

A.,  i.  691. 
Piccoli,  R.     Sm  Amaldo  Pintti 
Pick,   Ernst  P.,  separation  of  albumoMS 

and  ]>eptone,  A.,  i,  288. 
Pickard,  Robert  Howson.     See  Johanna 

Thiele. 
Pickering.  John  H'illiam,  new  colloidal 

sui-staiices  analogous  to  nroteida  de- 
rived   from    a    nucleo-aloumin,    A., 

i,  288. 
Pictet,  Ami,  and  PUrrr  Crepieaz,  hydro- 

gi'iiisation  of  nicotyrinc,  A  ,  i,  688. 
Pictet,  Am6,  and  P.  Genequand,  meth* 

iodides  of  nicotine.  A.,  i,  51. 
Pictet,  Amd,  and  A.  Ooniet,  syntheses 

in     the    phenauthridine    group,    A., 

i,  213. 
Pilgrim,  Julius  Aldred.     See    Arthur 

(Jeortje  Perkin. 
Piloty,  Oscar,  new  synthesis  of  glycerol 

and  of  dihydroxyacetoue.  A.,  i,  117. 
aliphatic   nitroso-com pounds,   A., 

i,  223,  289. 
aliphatic  nitroso-compounds  (nitro- 

so-    and     nitro-isobutyronitiile,    A., 

i,  616. 
Piloty,  Oscar,  and    Otto  Buff,  aliphatic 

nitroso-compounds,  A.,  i,  223. 

nitroso-octane,  A.,  i,  289. 

Piloty,  Oscar,  and  Alfred  Stock,  brom- 

acraldehyde     and     tribromopropalde- 
hyde.  A.,  i,  402. 
Fincussohn,    Ludwig.      See     Heinrich 

Pauli. 
Pinette,  J. ,  estimation  of  sugar  in  sweet 
wines,  A.,  ii,  194, 


Pinku,  Oeorg,  action  of  benzhydrazide  on 

glucose,  A.,  i,  224. 
Pinku,  Stanislavj  A'.     See  F.  Gowland 

HopUu. 
Pinner,  Adolf,  action  of  hydrazine  on 

iniido-ethers.  A.,  i,  94. 

compounds  of  chloral  with  form- 
aldehyde, A.,  i,  626. 

PiiiBsr,  Adolf  [with  Jam^x  Colman 
Oomdiu*  Ooebel,  Felix  Oradenwitz 
and  Alfred  BftloBMa]  action  of  hydr 
azine  on  imido-ethera.  A.,  i,  94. 

Pianow,  Johannes,  reduction  of  meta 
nitrodimethylparatoluidine,  A.,i,  182. 

explosion  h^ures.  A.,  ii,  212. 

Pianow,  Johannes,  and  E.  Koch,  dcriva 
tivoH  of  |>aramido<iimfthylanilinv  [di 
methylparaphenylenedianiine],  A. 
i,  182. 

amidoazimidobenznne,     A. 

i,  133. 

Pinaow,   Johanna,    and    U.    Wegner 

derivatives  of  tetramethylmetaphenyl 

enediamine.  A.,  i,  184. 
Pinsea,  Louis  V.,  the  monchiquites  or 

analcite  group  of  igneous  rocks,  A., 

ii,  170. 
Pissaxjewsky,   L.    8m   Petr  G.    Meli- 

koff. 
Pitt,  A.  E.    See  John  Theodore  Hewitt. 
Pittiaaa,  Eduxird  F.,  kalgoorlite,  a  new 

telluride  from  Western  Australia,  A., 

ii,  885. 
Piatti,  Amaldo,  methylasparagine,  A., 

i,  633. 
Piatti,  Amalilo,  and  R.  Pieeoli,  action 

of  etliylic  oxalate  on  paramidophenol, 

A.,  i,  319,  528. 
action  of  phthalic  anhydride 

on  para-  and  meta-hvdroxydiphenyl- 

aniine.  A.,  i,  527,  664. 
Plancher,  Giuseppe,  methylation  of  in- 
doles, A.,  i,  636. 
Piatt,   Charles,  composition  of  normal 

urine,  A.,  ii,  38. 
Plotnikoff.  D.     See  Patoel  Iw.  Petrenko- 

Kritschenko. 
Poda,  Hemrieh,  method  of  drying  faeces, 

A. ,  ii,  548. 
PoBhl,     Alexandre,     physiological    and 

therapeutic  effects  of   spermine.    A., 

ii,  243. 
Poleck,     Theodor,     rhodinol     and     the 

rliodinol  question,  A.,  i,  263. 
Polimanti,    Osvaldo,    formation    of    fat 

during     phosphorus     poisoning,     A., 

ii,  300. 

estimation  of  fat,  A.,  ii,  317. 

PoUacci,  Egidio,  detection  of  bismuth, 

A.,  ii,  649. 
■ detection       of        quinine.         A., 

:i,  657. 


INDEX   OF  AUTHORS. 


709 


FoUak,  Jacqties,  ethers  of  phloroglucvnol 
and  a  synthesis  of  hydrocotoin,  A., 
i,  304. 

FoUak,  Jacques.    See  also  Swg'o  Weidel. 

FoUak,  K.     See  Eduard  Donath. 

Folzeniusz.  F.     See  Emil  Godlewski. 

Fomeranz,  Ccesar,  constitution  of  pina- 
colin,  A.,  i,  233. 

Fonunerehne,  Herbert,  oxidation  of  ethyl- 
theobroinine  by  potassium  chlorate 
and  hydrochloric  acid,  A.,  i,  50. 

pseudotheobromine,    theobromine, 

theophylline,  and  paraxanthine,  A., 
i,  539. 

Fond,  F.  J.,  and  F.  T.  Beers,  deriva- 
tives of  eugenol,  A.,  i,  645. 

Fonsot,  A.,  vapour  pressure  of  a  sub- 
stance compressed  by  a  gas  that  it 
dissolves,  A.,  ii,  16. 

study   of    physical    and    chemical 

equilibrium  by  the  osmotic  method, 
A.,  ii,  471. 

cryoscopic     measurements.      A., 

ii,  555. 

Fonzio,  Giaeomo,  oxidation  of  hydr- 
azoximes.  A.,  i,  386. 

Foole,  Herman,  estimation  of  undi- 
gested fat  and  casein  in  faeces,  A., 
ii,  317. 

Fopasogli,  C,  characteristic  reaction  of 
cane-sugar,  A.,  ii,  651. 

Fope,  Frank  0.  See  John  Theodore 
Hewitt. 

Fope,  William  Jackson,  a  composite 
sodium  chlorate  crystal  in  which  the 
twin  law  is  not  followed,  T.,  949  ;  P., 
1898,  178. 

Fope,  IVilliam  Jackson,  and  Stanley  John 
Feachey,  the  resolution  of  tetrahydro- 
papaverine  into  its  optically  active 
components.  Constitution  of  papave- 
rine,    T.,  893;  P.,  1898,  123, 

the  non-resolution  of  racemic 

tetrahydropapaverine  by  tartaric  acid, 
T.,  902;  P.,  1898,  172. 

Fope,  William  Jackson.  See  also 
Frederic  Stanley  Kipping. 

Fopp,  Oeorg.     See  C.  Fresenins. 

"Bo^T^BT,  Maximilian,  oroselone  and  peuce- 
danin.  A.,  i,  600. 

Fopper,  Miss  0.  See  Oahriel  Gustavson. 

Foquillon,  F.,  analysis  of  bone  super- 
phosphate, A.,  ii,  640. 

Forter,  Donald  A.,  nickeliferous  opal 
from  Tamworth,  New  South  Wales, 
A.,  ii,  603. 

Forter,  T.  Cunningham,  note  on  the 
volatility  of  sulphur,  P.,  1898,  65; 
discussion,  P.,  65. 

Fosner,  Theodor,  condensation  of  nitro- 
methane  with  substituted  aromatic 
aldehydes.  A.,  i,  361. 

VOL.  LXXIV.  ii. 


Fospischill,    Karl    Theodor,    stereoiso- 
meric  1 :3-pentamethylenedicarboxylic 
acids.  A.,  i,  636. 
Fotain  and  Rene  Dronin,   detection  of 
carbonic  oxide  by  means  of  palladium 
chloride.  A.,  ii,  536. 
Fott,  R.     See  K.  Weber. 
Fottevin,  Henri,  resolution  of  starch  by 

the  action  of  diastase.  A.,  i,  551. 
Fonget,  alkalithioantimonites,A.,  ii,522. 

thioantimoiiites       of      barium, 

strontium,  and  calcium.  A.,  ii,  579. 
Fewer,     Frederick     B.,    and     Clemens 
Kleber,      composition      of     the     oils 
obtained  from  Sassafras  bark  and  from 
Sassafras  leaves.  A.,  i,  326. 
Fratt,   Julius  Howard,  fcyanite,  zircon, 
and  auorthite  from    North   Carolina, 
A.,  ii,  342. 
origin  of  corundum  in  North  Caro- 
lina, A.,  ii,  603. 

anthophyllite,  enstatiteand  emerald 

from  North  Carolina,  A.,  ii,  606. 
Fratt,  Jidiux  Howard.    See  also  William 

Earl  Hidden. 
Fregl,  Fritz,  preparation  of  cholic  acid, 
and    its    behaviour  towards  reducing 
agents,  A.,  i,  708. 

two   derivatives  of  cholic  acid.  A., 

i,  709. 
Frescott,     Albert   B.,     alkyl    bismuth 
iodides   and  bismuth  iodides  of  vege- 
table bases,  A,  i,  620. 
Frescott,     Albert  B.       See  also   S.  H 
Baer,  H.  M.  Goodwin,  and  James 
Knox. 
Freston,  H.  L. ,  iron  meteorites  as  nodu- 
lar structures  in  stony  meteorites.  A., 
ii,  343. 

San  Angeio  meteorite.  A.,  ii,  613. 

Ffibram,  Richard,  and  Carl  Glncks- 
mann,  connection  between  volume 
change  and  specific  rotation  of  active 
solutions,  A.,  ii,  321,  494. 
Frinsen-Geerligs,  H.  C,  production  and 
occurrence  of  levulose  in  factory  pro- 
ducts, A.,  ii,  225. 
Frior,  George  Thurland,  sphserostilbite, 

A.,  ii,  439. 
Frior,    George  Thurland,    and  Leonard 
Janus  Spencer,  identity   of  andorite, 
sundtite,  and  webnerite,  A.,  ii,  120. 

stanniferous  argyrodite  from 

Bolivia.      Identity    of    "crystallised 
brongniardite,"   with   argyrodite.  A., 
ii,  436. 
Frior,  George  Thurland.  See  also  Eugen 

Hussak. 
Frochd.zka,  John,  oxidation  of  naphtha- 
lene with  permanganate.  A.,  i,  201. 
Procter,  Henry  Richardson,  methods  of 
analysis  of  chrome  salts,  A.,  ii,  311. 

51 


710 


INDEX   OF   AUTHORS. 


Proiehar,  Fr.,  relations  l>6tweeu  the 
growth  of  the  ofTspring  and  the  com- 
position of  the  milk  in  various  mam- 
mals, A.,  ii,  176. 

Prad'homme,  Maurice,  redaction  of 
colouring  matters  of  the  type  of  ros- 
aniline  and  malachite-green.A.,  1,  568. 

Priibylla,  Carl,  metallic  triple  nitrites, 
A.,ii,  162. 

Psehorr,  Robert,  new  synthesis  of 
2'-amidoquinoline,  A.,  i,  491. 

Pngliese,  Angela,  influence  of  heat  on 
diastatic  ferments,  A.,  i,  286. 

Pnrdie,  Thovuu,  and  Oeorge  Druee 
Lander,  the  action  of  alkvl  iodides  on 
silver  raalate  and  on  silver  lactate, 
T.,287  ;  P.,  1898.  75. 

optically  active  alkyloxypro- 

pionic    acids,    T.,    862;     P.,    1898, 
170. 

Pargotti,  jiUilio,  and  O.  Anelli,  mineral 
water  of  the  royal  sprinmi  of  S. 
Agnese  at  the  Bagno  of  Komagna, 
A.,  ii,  6U. 

Puriswitscli,  /ConttaiUin,  yf.,  solution  of 
the  reserve  substances  of  grain  and 
bulbs,  A.,  ii,  628. 


Qnenda,  Enrico,  action  of  ammonia  and 
ethylic  cyauacetate  on  ethylic  ethyl- 
ideneacetoacetate  and  acetaldehyde,- 
A.,i,  272. 


B. 


Babe,  Paul,  synthesis  of  phenanthrene 
and  hydrated  phenanthrene  deriva- 
tives from  l-napnthoicacid,A.,  i,  674. 

Babe,   ff^.  0.     See  Karl  A.  Hofmann. 

Bacskowski,  iS^i'^.  de.    See  Fred.  Bordas. 

Baillard,  Alfred.     S>t»  Rudolf  HitXMki. 

Bamage,  Hugh.  See  Walter  Noil 
Hartley. 

Bamsay,  IVilliam.,  and  Morris  W. 
Travers,  refractivities  of  air,  oxygen, 
nitrogen,  argon,  hydrogen,  and 
helium.  A.,  ii,  273. 

attempt  to   cause  helium  or 

argon  to  pass  through  red  hot  pal- 
ladium, platinum,  or  iron.  A.,  ii,  375. 

gaseous  constituents  of  cer- 
tain mineral  substances  and  natural 
waters,  A.,  ii,  382. 

Bamsay,  William,  and  Morris  W. 
Travers,  new  atmospheric  gases,  A., 
ii,  574. 

Bamsay,  William.  See  also  Ludwig 
Mond. 


Bansom,  James  H.,  reduction  of  ethylic 

orthouitropheiiylic  carbonate  :  ethylic 

orthohydro.\yphenylcarbamate.       A., 

i,  415. 

Baoolt,  Francois  Marie,  method  pursued 

in  accurate  cryoscopic  determinations, 

A.,ii.  17. 

influence  of    superfusion    on    the 

freezing  points  of  solutions  of  i>ots8- 

sium    chloride    and    of    sugar.    A., 

ii,   470. 
Bap,  E.,  a-acetylcoumarin.  A.,  i,  317. 
Bapp,  Rudolf.     See  Eduard  Baohner. 
Bawitser,  Joseph,  attempts  to   prepare 

aa/3-triphenyletbane.  A.,  i,  565. 
Bawson,    Sidney    Oeorge,    ({uantitative 

setiaration  of  barium,  strontium,  and 

calcium.  A.,  ii,  190. 
qualitative  separation  of  arsenic, 

antimony,  and  tin.  A.,  ii,  192. 
Bayleigh,  John  William  8tmtt,  Lord, 

viscosiity   of  hydrogen  as  afiected  by 

moisture.  A.,  ii,  284. 
densities  of  carbonic  oxide,  carbonic 

anhydride,    and    nitrous    oxide,    A., 

ii,  290. 
Barman,  Bohualav,  carbohydrates  con- 
tained in  the  corm  of  Cyclamen  euro- 

pceum.  A.,  i,  229. 
Ba;^man,  Bohualav  and  OUokar  Sale,  in- 
version of  saccharose  by  water,  A., 

i,  348. 
Becklinghaasen,  Max  von.     See  Victor 

Meyer. 
Bedencs,  Paul,  antimony  pentafluoride, 

and  some   of    its  double    salts   with 

organic  bases.  A.,  i,  601. 
Beese,  Charles  L.  See  Harmon  Northrup 

Morse. 
Beese,  //.  M.     See  Harry  Clary  Jones. 
Belch,  Julius  A.,  detection  of  fluorine 

in  silicates  and  borates.  A.,  ii,  44. 
Beichard,  C,  action    of   arscnious  acid 

on  metallic  oxides,  oxychlorides,  and 

ammoniochlorides.  A.,  ii,  22. 
Beid,    Edward     Waymouth,    intestinal 

epithelium      and      absorption.      A., 

ii,  345. 
Beik,  Richard,  the  glycol  obtained  from 

isobutaldehyde  and  l)enzaldehyde,  and 

its  behaviour  with  sulphuric  acid.  A., 

i,  245. 
Beilly,  F.  H.,  F.  W.  Nolan,  and  Oraham 

Lusk,  phloridzin  diabetes  in  dogs,  A. , 

ii,  345. 
Beinsch,  .S'.     See  Karl  A.  Hofmann. 
Beisch,  Ernst.     See  Wilhclm  Lossen. 
Beissert,  Arnold,  action  of  ethylic  oxalate 

and  sodium  ethoxide  on   nitrotolylic 

methylic  ether.  A.,  i,  316. 
action  of  aniline  on  dihydroxytar- 

taric  acid,  A.,  i,  317. 


INDEX   OF   AUTHORS. 


711 


Beissert,  Arnold,  and  Juh.  Scherk,  action 
of  ethylic  oxalate  and  sodium  ethoxide 
on  substituted  nitrotoluenes,  A.,i,  315. 

Seitmair,  Otto,  estimation  of  citrate- 
soluble  phosphoric  acid,  A.,  ii,  255. 

Reitzenstein,  Albert.   See  Robert  Flatow. 

Benauld,  EdmoTid.  See  Eugen  Bam- 
berger. 

Bettie,  Theodore,  compounds  of  metallic 
hydroxides  with  iodine,  A.,  ii,  25. 

Benter,  M.  See  Frederick  Pearson 
Treadwell. 

Beverdin,  Fridiric,  migration  of  the 
iodine  atom  during  the  nitration  of 
aromatic  iodo-derivatives,  A.,  i,  180. 

Bevis,  Cecil.     See  R.  F.  Wood-Smith. 

Beychler,  Albert,  tinctorial  reactions, 
A.,  i,  658. 

Beychler.  Albert.     See  also  A.  Berg4. 

Beynolds,  William  Colebrook,  chemical 
properties  of  concentrated  solutions  of 
certain  salts.  Part  I.,  Double  potass- 
ium carbonates,  T.,  262  ;  P.,  1898,  53  ; 
discussion.  P.,  54. 

chemical  properties  of  concentrated 

solutions  of  certain  salts.  Part  II., 
Double  potassium  sulphates,  T.,  701  ; 
P.,  1898,  167. 

Bice,  Charles  Emmanuel,  manganic  salts, 
T.,  258  ;  P.,  1898,  53  ;  discussion.  P., 
53. 

Bichards,  Ellen  H.,  and  G.  IV.  Bolfs, 
reduction  of  nitrates  by  bacteria  and 
consequent  loss  of  nitrogen,  A.,  ii,  301. 

Bichards,  Joseph  IV.,  critical  review  of 
methods  of  determining  minerals,  A., 
ii,  75. 

Bichards,  K.  JSf.  See  Russell  II.  Chit- 
tenden. 

Bichards,  Percy  Andrew  Ellis,  estimation 
of  chlorine,  bromine,  and  iodine  in 
saline  waters.  A.,  ii,  253. 

Bichards,    Theodore    William,  tempera- 
ture   coefficient   of  the    potential    of 
'  the  calomel  electrode  with  various  dis- 
solved electrolytes,  A.,  ii,  7. 

relation  of  the  taste  of  acids  to  their 

degree  of  dissociation.  A.,  ii,  209. 

convenient  gas  generator,  A. ,  ii,  330. 

rate  of  dehydration  of  crystallised 

salts,  A.,  ii,  471. 

table  of  atomic  weights.  A.,  ii,  566. 

Bichards,    Theodore   William,  and  Gre- 
gory Paul  Baxter,  atomic  weight  of. 
cobalt,  A.,  ii,  377. 

Bichards,  Theodore  William,  and  Jesse 
Briggs  Churchill,  transition  tempera- 
ture of  sodium  sulphate.  A  new  fixed 
point  in  thermometry.  A.,  ii,  555. 

Bichards,  Theodore  William,  and  Allerton 
Seward  Cnshman,  atomic  weight  of 
nickel.  A.,  ii,  228. 


Bichards,   Theodore  William,  and  Ben- 
jamin Shores  Merigold,  cuprosammo- 

nium    bromides  and    cuprammonium 

thiocyanates.  A.,  ii,  514. 
Bichardson,  Fred.  William,  and  Henry 

E.  Aykroyd,  estimation  of  mixed  sulph- 
ides, sulphites,   sulphates,  and  thio- 

sulphates,  A.,  ii,  91. 
Bichardson,   George  M.,   and    Maxwell 

Adams,  molecular  weight  of  lactimide, 

A.,  i,  242. 
Biche,    Alfred,    assay  of  nickel-copper 

alloys.  A.,  ii,  354. 
Bichmond,  Henry  Droop.   See  Alfred  H, 

Carter. 
Bichter,  Georg.     See  Alfred  Werner. 
Bichter,  0.     See  Richard  Stoermer. 
Bideal,  Samuel,  and  Sigmund  G.  Bosen- 

blum,    estimation    of    chromium    in 

chrome   ore   and   ferrochromium,    A., 

ii,  94. 
Bideal,   Samuel,   and    C.    G.    Stewart 

estimation  of  proteids  by  chlorine.  A., 

ii,  319. 
Biebensahm,     Walther.     See    Wilhelm 

Lessen. 
Biechelmann,    Rudolf,    preparation    of 

pure  oxalic  acid,  A.,  i,  239. 
Biechelmann,  Rudolf.     See  also  Arthur 

Forster. 
Biegler,    E.,    gasometric   estimation   of 

nitrous  acid.  A.,  ii,  186. 
alkalimetry,  acidimetry,  and  iodo- 

metry,  by  means  of  crystallised  iodic 

acid.  A.,  ii,  253. 
volumetric    estimation    of    grape 

sugar  and  other  substances  oxidisable 

by  Fehling's  solution,  A.,  ii,  264. 

a  simple  albuminometer.  A.,  ii,  319. 

Biiber,  C.  N.,  estimation  of  dry  matter 

in  beer  and  worts,  and  the  relation  of 

dry  matter   to    specific    gravity.   A., 

ii,  463. 
Bijn.  /.  J.  L.  van,  carpaine,  A.,  i,  283. 
Bimatori,  C.     See  G.  Ampola. 
Bimbach,  Eberhard,   solubility  and  de- 
composition of  double  salts  in  water, 

A.,  ii,  158. 
electrolytic  estimation  of  cadmium, 

A.,  ii,  459. 
Binger,  Sydney,  action  of  distilled  water 

on  Tubifex,  A.,  ii,  176. 
Bis,   Christoph,  and  Carl  Simon,  para- 

dinitrodibenzyldisulphouic    acid,    A., 

i,  143,  321. 
Bitter,  Gottfried  von  [Hopkins's  method 

of  estimating  uric  acid].  A.,  ii,  358. 
Bitthausen,  [Car[\  Heinrich   [Leopold], 

alkaloids  of  the  yellow  lupin,  Lupinv^ 

hiteus.  A.,  i,  498. 
Bivals,   Paul,  electrolytic  conductivity 

of  trichloracetic  acid.  A.,  ii,  106. 

51—2 


712 


INDEX    OF   AUTHORS. 


Bivalt,  Paul.  See  also  Henri  Banbigny. 

Bizso,  Nieeold,  the  so-called  plienylhy- 
(iantoic  acids,  A.,  i,  659. 

Bobin,  Luaieii,  simultaneous  volumetric 
estimation  of  sulphuric  acid  and  cal- 
cium salts  in  water,  A.,  ii,  452. 

estimation  of  nitrites  in  waters,  A., 

ii,  .542. 

Bobisch,  Alfred  O.  See  Atigtut 
Michaelia. 

Bocqaes,  Xavier,  estimation  of  sugar  in 
chocolate,  A.,  ii,  195. 

Bodewald,  nermann^  thermndynamics 
of  swelling  ("qupllnng"),  with  special 
reference  to  starch  and  the  determina- 
tion of  its  molecular  weight,  A., 
ii,  61. 

Bodger,  James  Wyllie  (the  late),  and  J. 
a.  iHraJforWBnmt,  the  optical  rotations 
of  methylic  and  ethylic  tartrates,  T., 
801  ;  P.,  1898,  76. 

Bodger,  James  fVyllie,  obituary  notice 
of,  T.,  1047. 

Boeber,  Curt.     See  August  M ichaelis. 

Boeder,  Georg.     See  Carl  D.  Harries 

Bohmann,  Franz,  products  of  the 
trypsin-fermentation  of  casein,  A., 
i,  56. 

Bobmer,  Hans,  condensations  of  furfur- 
aldehyde  and  furfuracraldehyde,  A., 
i,  300, 

Bblig,  H.     See  Wilhelm  Mathmann. 

Boesler,  Armand.     See  Hans  Bape. 

Boessler,  Carl,  platinum  tollurides,  A., 
ii,  166. 

Bogoff,  M.,  condensation  products  of 
piperonal,  vanillin,  and  protocatechuic 
aldehyde,  A.,  i,  253. 

Bohde,  Albert.     See  Thcodor  Zincke. 

Bohland,  Paul,  behaviour  of  platino- 
chloridcs,  A.,  ii,  189. 

behaviour  [dissociation]  of  platino- 

chlorides  in  solution,  A.,  ii,  341. 

Bolfe,  George  IV.,  and  George  Defiren, 
analytical  investigation  of  the  hydro- 
lysis of  starch  by  acids.  A.,  i,  7. 

Bolfs,  G.  IV.     See  Ellen  H.  Bichards. 

Boloff,  Max,  action  of  light.  J.,  Physical 
changes  induced  by  light.  A.,  ii,  417. 

Bomijn,  Gysbert,  microchemical  detection 
of  magnesia,  A.,  ii,  458. 

Bonde,  sensitive  litmus  paper.  A.,  ii,  44. 

Bonnet,  Lion,  estimation  of  potash  in 
potash  manures,  A.,  ii,  457. 

Boos,  Ernst,  iodothyrin,  A.,  i,  643,  612. 

Bosenblam,  Sigmund  0.  See  Samuel 
Bideal. 

Bosenfeld,  Max,  haemin  hydrochloride, 
A.,  i,  542. 

Bossnheim,  Arthur,  and  Herrmann 
Itzig,  manganimolybdates,  A., 
ii,  164. 


Bosenheim,   Arthur,  and  lean  Koppel, 

cobalt  nitrite  and  cobalt  nitrocyanide, 

A.,  ii,  430. 
Bosenheim,    Arthur,    and     Otto    Lieb- 

knecbt,       alkylic       sulphites.       A., 

i,  2!»0. 
Bosenheim,  Arthur,  and  S.  Steinhaaser, 

cop|jer      alkali      thiosulphates,      A., 

ii,  585. 
Bosenheim,    Arthur,   and   Paul   Woge, 

valency  of  beryllium,  A.,  ii,  71. 
Bosenheim,  Otto,  and  Philip  Sohidrowits, 

comix)Undsof  |)ipcridine  with  phenols, 

T.,  139;  P.,  1897,  234. 
optical  activity  of  gallotannic 

acid,  T.,  878  ;  P.,  1898,  171. 
the  influences  modifying  the 

specific  rotatory  power  of  gallotannic 

acid,  T.,  885;  P.,  1898,  172. 

Fehling's  solution.  A.,  ii,  411. 

Bosenheim,  Otto.    See  also  Francis  l^hit- 

taker  Tnnnicliffe. 
Bosenlecher,   Ii.,  valuation   of   fuming 

sulphuric  acid  and  of  sulphuric  auhy- 

driae.  A.,  ii,  404. 
Bosenstiehl,  Auguate,  action  of  methylic 

iodide  on  aqueous  solutions  of  crystal- 
violet,  malachite-green,  and  methy  lene- 

blue,    hydrolysis   of  these    colouring 

matters,  A.,  i,  82. 
the  supposed  tetrahydrochloride  of 

leucaniline.  A.,  i,  569. 
comparison  of  imido-ethers  with  the 

rosaniliues.     A  reply  to  Miolati,   A., 

i,  589. 
Bosai,  Guide.     See  Arturo  Miolati. 
Boss!,  U.  See  Giacomo  Carrara. 
Both,    D.    M.     See    Thomas     Herbert 

Norton. 
Both,    Walther,    absorption    of   nitrous 

oxide  in  aqueous  solutions  of  various 

dissociated  compounds,  A.,  ii,  18. 
Bothmand,  Victor,  transition  point  of  a 

solid  .solution.  A.,  ii,  158. 

mutual  solubility  of  liquids  and  thb 

critical  solution  point.  A.,  ii,  503. 
Bonsset,  L.  action  of  ethyloxalic  chloride 
[ethylic  chloroglyoxalate]  on  naphtha- 
lene and  naphthol  ethers  in  the  pre- 
sence of  aluminium  chloride,  A., 
i,  591. 

ketones  derived  from  naphthalene, 

A.,  i,  593. 

es-sence  of  cedar  wood.  A.,  i,  595. 

Bow,  R.     See  B.  Moore. 

Bilbel,  Reinhard.     See  Julius  Bredt. 

Bnediger,  Alfred  P.     See  Hamilton  P. 

Cady. 
Buff,    Otto,  conversion  of  gluconic  acid 

into  rf-arabinose.  A.,  i,  516. 
Buff,  Otto.     See  also  Oscar  Piloty. 
Buggeri,  R.     See  Massimo  TortellL 


INDEX   OF   AUTHORS. 


713 


Buhemann,  Siegfried,  formation  of 
oo'-dihydropyridine,  T.,  350;  P., 
1898,  73. 

action  of  chloroform  and  alcoholic 

potash  on  phenylhydrazine,  A.,  i,  214, 

Bahemann,  Siegfried,  and  K.  0.  Brown- 
ing, formation  of  ethylic  dihydroxy- 
nicotinate  from  ethylic  cyanacetate, 
T.,  280;  P.,  1898,  47. 

additive  compounds  of  organic 

bases  and  ethereal  salts  of  unsaturated 
acids,  T.,  723;  P.,  1898,  167. 

formation  of  ethereal  salts  of 

3-ketonic  acids,  T.,  727;  P.,  1898, 
168. 

Buhemann,  Siegfried,  and  Alfred  Valen- 
tine Cunnington,  the  formation  of 
ethereal  salts  of  pnlycarboxylic  acids, 
T.,  1006;  P.,  1898,  179. 

Bnmpel,  Hans,  action  of  trimethylamine, 
dimethylamine,  and  methylamine  on 
bromacetophenone,  A.,  i,  246. 

Bumpf,  Theodor,  and  G.  Kleine,  the  ex- 
cretion of  ammonia  and  ammonium 
salts  by  the  human  and  animal  body, 
A.,  ii,  175. 

Bung,  F.     See  A.  Binz. 

Buoss,  volumetric  analysis :  corrections 
to  be  applied  when  an  aliquot  part  of 
a  filtrate  is  titrated.  A.,  ii,  635. 

volumetric  estimation  of  lead,  copper, 

iron,  potassium  ferrocyanide,  dextrose, 
and  sulphuric  acid  (in  sulphates),  A., 
ii,  644. 

Bupe,  Hans,  derivatives  of  guaiacol.  A., 
i,  72. 

unsymmetrical  phenylhydrazine  de- 
rivatives, A.,  i,  670. 

Bnpe,  Hans,  and  Georg  Heberlein,  un- 
symmetrical o-phenylhydrazidoacet- 
anilide.  A.,  i,  571. 

Bupe,  Hans,  Georg  Heberlein,  and  Ar- 
mand  Boesler,  unsymmetrical  phenyl- 
hydrazidoacetamide.  A.,  i,  571. 

unsymmetrical  a-phenyl- 

hydrazido-o-acetophenylhydrcizide,  A. , 
i,  572. 

Bnpe,  Hans,  and  Armand  Boesler, 
a-  orthamidobenzopheny  Ihy  drazide,  A. , 
i,  572, 

Bnpe,  Hans,  and  Jos.  VseteJfka,  un- 
symmetrical phenylhydrazidoaceto- 
paramidodimethylaniiide.  A.,  i,  571. 

Bupeau,  A.,  detection  of  jncric  acid  in 
beer,  A.,  ii,  412. 

Bnschhanpt,  Walter.  See  Emil  Euoe- 
venagel. 

Bussell,  William  James,  action  exerted 
by  certain  metals  and  other  substances 
on  a  photographic  plate.  A.,  ii,  287. 

Bust,  Carl,  water  of  the  "Marzis" 
spring  near  Geneva,  A,,  ii,  237. 


Bust,  E. ,  organic  tellurium  compounds, 
A.,  i,  137. 

Butherford,  E.,  velocity  and  rate  of 
recombination  of  the  ions  of  gases  ex- 
posed to  Rbntgen  radiation.  A.,  ii,  112. 

Byan,  Hiigh,  some  amidoketones,  A., 
i,  649. 

Bymsza,  A. ,  detection  of  picric  acid  and 
distinction  from  dinitrocresol  (saffron 
substitute),  A.,  ii,  262. 


S. 


Saam,  Ernst.     See  Victor  Meyer. 
Sabaneeff,     Alexander    P.,     structural 

isomerism    in    inorganic   compounds, 

A.,  ii,  577. 
Sabbatani,  Luigi,  derivatives  of  ethylic 

propionylpropionate.  A.,  i,  273. 
copper    ammonium    sulphate    and 

copper      ammonium      chloride.      A., 

ii,  376. 
Sablon,    Leclerc  du,  formation  of  non- 
nitrogenous     reserve     substances     in 

walnuts  and  almonds,  A.,  ii,  41. 
Sabrazes,    transformation    of    fat    into 

glycogen.  A.,  ii,  35. 
Sacerdote,  Paul.     See  Anatole  Leduc. 
Sachs,  Franz,  bromination  of  alkylated 

phthalimides  :  derivatives  of  methyl- 

phthalimide.  A.,  i,  475. 
Saint-Martin,    Louis  de,  estimation    of 

carbonic  oxide  in  air  and  in  normal 

blood.  A.,  ii,  537. 
Salaskin,  Sergei,   formation  of  urea  in 

the   liver   of  mammalia  from  amido- 

acids  of  the  fatty  series.  A.,  ii,  441. 
physiological       relationships        of 

ammonia  and  the  r6le  of  the  liver  in 

metabolism,  A.,  ii,  616. 
Salkowski,    Ei-nst  [Leopold"],  the  action 

of  superheated  water  on  proteid.  A., 

ii,  173. 
estimation  of  alloxuric  bases,   A., 

ii,  269. 
the  Kriiger-Wul  ff  method  for  esti- 
mating alloxuric  bases.  A.,  ii,  269. 
detection  of  peptone  (albumoses)  in 

urine,    preparation    of  urobilin,     A., 

ii,  318. 
Salkowski,        Heinrich        [Hermann], 

5-amido valeric  acid,  A.,  i,  404. 
Salomon,  Alfred.     See  Adolf  Pinner. 
Salomon,  Ernst,  cunents  with  polarisable 

electrodes.  A.,  ii,  7. 
Salomon,  Georg.     See  Martin  Kriiger. 
Salvatori,  Roberto.    See  Francesco  Ander- 

lini. 
Salzer,    Theodor,  calcium    mesitylenate 

and  the  author's  water  of  crystallisation 

theorj'^.  A.,  i,  315, 


714 


INDEX   OF   AUTHORS. 


Samoiloff,  J. ,  beresowite,  a  new  mineral, 

A.,  ii,  169. 
Samtleben,     A.,    some   perhaloids,  A., 

i,  472. 
Samael,  Emsi.     See  Otio  Manaste. 
Sand,  H.     See  Ettgen  Bamberger. 
Sandelin,  S.  S.,  furfurylsuccinic acid,  A., 

i,  467. 
Sander,  Carl,   pipette  with  closing  ap- 
pliance, A.,  ii,  568. 
Sander,  0. ,  separation  of  strychnine  from 

brucine,  A.,  ii,  359. 
Saniter,   Ernest  Henry,    estimation   of 
chromium  in   chrome  ore    and   ferro- 
chromium,  A.,  ii,  94. 
Saner,  A.     See  Arthur  Hantzseh. 
Sawyer,  Harris  E.     See  Henry  Barker 

Hill. 
Saytzeff,     Alexander   M.      See     Alex, 

Tsoherbakofll 
Saytzeff,  Michael,  jun. ,   methyldiethyl- 

ethvlene,  A.,  i,  289. 
Sohaak,  Milton  Pr.    See  Rudolph  Fittig. 
Schacht,    fFalter,  ethylenethiourea  and 

tiimethylenethiourea,  A.,  i,  12. 
Sohadee  van  der  Does,  H.,  prevention  of 
the  precipitation  of  certain  proteids  by 
metallic  silver.  A.,  i,  348. 
■ohaller,   R.,  electrical  conductivity  of 
dilute    solutions  at   various   tempera- 
tures up  to  lOO',  A.,  ii,  832. 
Schaller,  S.    See  Adolf  CIku*. 
SchapoBchnikoff,     Jy.      See     Friedrieh 

Kehrmann. 
Scharfenberger,   H.   gen.    Serts.       See 

Ei-nst  Beckmann. 
Sohairin,     /r.,    oximes   of  hexahydro- 
benzophenone  and  of  hcxahydropropio- 
phenone,  A.,  i,  129. 
Schanm,  Karl,   tautomerism  of  ethylic 
acetoacetate,  A.,  i,  629. 

formation  and   transformation    of 

hylotropic-isomeric    forms      of  com- 
pounds, A.,  ii,  211. 

crystallisation  of  overcooled  benzo- 

phenone.  A.,  ii,  369. 

hylotropically  isomeric  substances, 

A.,  ii,  372. 
Scheele,    Carl  von,  praseodymium.  A., 

ii,  519. 
Schenck,  Rudolf,  crystalline  liquids, A., 

ii,  286,  563. 
Schenke,  V.,  estimation  of  nitrogen  in 
nitrated  guano.  A.,  ii,  46. 

estimation  of  nitrogen    in  guano, 

A.,  ii,  138. 
Scherk,  Joh.     See  Arnold  Beissert. 
Scheuer,  Anton,  pervanadates,  A.,ii,340. 
Scheurer-Kestner,    Auguste,   action  of 
fused   sodium  hydroxide  under  pres- 
sure on  wrought  iron  and  ca.st  iron, 
A.,  ii,  28. 


Schearer-Kestner,  Augxuite,  oxidation  of 
sodium  sulphide  by  electrolysis.  A., 
ii,  473. 
Soheven,  IVilhelm.  See  .Fmnz  Kunckell. 
Behey,  L.  T.  C,  methylamides  and 
dimethylamides  of  naphthalene-3-sul- 
phonic  acid,  A.,  i,  34. 

derivatives   of  ethylmalonic   acid, 

A.,i,  629. 
Seheye,    Anton,  validity  of  Maxwell's 

equations.  A.,  ii,  419. 
Sehidrowiti,  Philip.     See  Otto  Bosen- 

heim. 
ScUeber,  IV.,  water  of  crystallisation  of 

manganous  sulphate.  A.,  ii,  520. 
Sohieweck,  Ottokar,  sake,   the  Japanese 
national  beverage  and  the  fungus  that 
produces  it,  A.,  ii,  397. 
Sohiff,  P.     See  Josef  Heriig. 
Sehiff,  Hugo,  furfurohenzidine.A.,  i,  32. 

polyaspartic  acids,  A.,  i,  67. 

the  biuret  reaction  of  albumin.  A., 

i,  99. 

biuret  reactions,  A.,  i,  243. 

Sehiff,  n%ujo,  and  U.  Monsacchi,  expan- 
sion during  the  dissolution  of  am- 
monium salts,  II.,  ethyl  derivatives, 
A.,  ii.  110. 
Sehiff,  Robert,  separation  of  the  two 
desmotropic  forms  of  ethylic  aceto- 
acetate, A.,  i,  237. 
tautomeric  forms  of  ethylic  aceto- 
acetate and  similar  compounds.  A., 
i,  855. 

tautomerides.  A.,  i,  424. 

the  tautomeric  forms  of  the  ethereal 

salts  of  a-ketonic  acids,  A.,  i,  464. 
Sehiff,    Robtrt,     and    L.    Oigli,    action 
of  benzylideneaniline  on  the  ethereal 
salts  of  unsaturated   a-hydroxy-acids, 
A.,  i,  489. 
Schillbach,  H.     See  Theodor  Pfeiffer. 
Schiller,  Arnold,  action  of  scopoline  and 

scopoleines.  A.,  ii,  37. 
Schilling,    Rudolf     von.      See    Daniel 

Vorlander. 
Schjerning    [Nils     Christian]    Henrik, 
the    precipitation    of    proteids,    A., 
ii,  271,  416. 

estimation  of  proteids.  A.,  ii,  658. 

Schlagdenhanffen,  Fridiric,  impurities 

in  crude  copper.  A.,  ii,  118. 
Schleissing,  A.     See  Arthur  Hantzseh. 
Schloesing,    Th.,  jun.,  vegetation  with 
and  without  argon.  A.,  ii,  129. 

determination  of  the  specific  gravity 

of  small  quantities  of  gas,  A.,  ii,  324, 
32.'),  533. 
Schlossmann,    Arthur.      See     Reinhold 

Walther. 
Schljiter,  Georg.     See  Augii.it  Michaelis. 
Schmid,  A.,  rancidity  of  fats.  A.,  ii,  491. 


INDEX   OF   AUTHORS. 


715 


Schmidt,  Ernst  [Albert],  thioureas,  A., 

i,  12. 
salicin    and    its    derivatives,    A., 

i,  202. 
scopolamine,  A. ,  i,  499. 

ammonio-compounds    of   cuproso- 

cupric  cyanide,  A.,  i,  547. 

■  alkaloids  of  corydalis,  A.,  i,  604. 

Schmidt,  Gerhard  Carl,  radiations  from 
thorium  compounds.  A.,  ii,  550. 

Schmidt,  Gerhard  Carl.  See  also  Eilhard 
Wiedemann. 

Schmidt,  B.     See  Ferdinand  Tiemann. 

Schmidt,  Werner.     See  Liidwig  Knorr. 

Schmiedeberg,  Oswald,  formulae  of  pro- 
teids  and  composition  and  nature  of 
the  melanins.  A.,  i,  342. 

Schmitz,  IVilhelm,  See  Raiis  von  Pech- 
mann. 

Schmitz-Bumont,  W.,  estimation  of 
carbon  bisulphide  in  alcohol,  carbon 
tetrachloride,  &c.,  purification  of  car- 
bon tetrachloride,  A.,ii,  140. 

Schmoeger,  Max,  remarkable  observa- 
tion on  ignited  basic  slag.  A.,  ii,  135. 

ignition  of  ammonium  magnesium 

phosphate.  A.,  ii,  455. 

Schmnjiow,  W.     See  Alfred  Werner. 

Schmutz,  Karl  B.,  experimental  petro- 
geny,  A.,  ii,  75. 

Schneegans,  August,  betulase,  an  en- 
zyme contained  in  Betula  lenia.  A., 
i,  286. 

Schneider,  C.     See  Carl  Engler. 

Schneider,  Leopold,  estimation  of  man- 
ganese in  steel  and  iron.  A.,  ii,  94. 

estimation  of  phosphorus  in  steel 

and  iron.  A.,  ii,  351. 

Schneider,  Paul.     See  Wilhelm  Lessen. 

Schneider,  R.,  chromium  sulphide  and 
sulphochromites  (thiochromites).  A., 
ii,  229. 

sodium      sulphochromite      [thio- 

chromite].  A.,  ii,  336. 

Schnell,   Ludwig  C.    See  Paul  Fried- 
lander. 
Schnitzspahn,  K.     See  Ludivig  Gatter- 

mann. 
Schondorfif,  Bernhard,  influence  of  the 

thyroid    gland    on    metabolism,    A., 

ii,  34. 
^—  relationship  of  nutrition-need  to 

the   nitrogenous   constituents   of   the 

body.  A.,  ii,  394. 
Schonermark,  F.     See  Ernst  Beckmann. 
Schoenlein,    K.,   secretion  of  acids  by 

molluscs,  A.j.ii,  442. 

urine   of    Octopus    macropus.    A., 

ii,  443. 

SchoU,  Roland,  and  Mordko  Bren- 
neisen,  action  of  potassium  cyanide  on 
bromopicrin,  A.,  i,  345. 


SchoU,  Roland,  and  Mordko  Bren> 
neisen,  an  impurity  in  bromopicrin, 
A.,  i,  345. 

Scholl,  Roland,  and  Richard  Escales, 
the  hydrochlorides  of  methylaniline 
and  dimethylaniline,  A.,  i,  182. 

Scholtz,  Max,  diacetyl-lutidine,  A., 
i,  43. 

action   of  orthoxylylenic  bromide 

on   primary,   secondary,  and  tertiary 
amines,  A.,  i,  305. 

influence   of   constitution   on    the 

formation    of    ring    compounds,    A., 
i,  383. 

action  of  orthoxylj'lenic  bromide  on 

primary  aromatic  amines.  A.,  i,  471. 
application  of  orthoxylylenic  brom 

ide  in  characterising  bases.  A.,  i,  565 
xylylenediamines  :  an  undecatomic 

ring.  A.,  i,  567. 
Schoonjans,  Albert,  ethylic  anisoylaceto 

acetate  and  its  derivatives.  A.,  i,  425. 
Schrader,  Anton,  electrolysis  of  mixtures, 

A.,  ii,  12, 
Schreber,  ^.,' dissociation  of  nitric  per 

oxide.  A.,  ii,  153. 

absolute  temperature.  A.,  ii,  282. 

Schreiber,  uric  acid  crystals.  A.,  ii,  620 
Schreiber,  G.     See  Smets. 
Schreinemakers,  Franz  Antoon  Hubert. 

aromatic  sulphonamides.  A.,  i,  320. 
equilibrium  in  systems  of  three  com 

ponents  where  two  liquid  phases  may 

exist.  A.,  ii,  285. 
equilibrium  in  the  system — water, 

ether,     and    ethylenic    cyanide,     A. 

ii,  329. 
equilibrium  in  the  system — water, 

benzoic  acid,  and   ethylenic  cyanide 

A.,  ii,  424. 

equilibrium  in  the  system,  water, 

alcohol,   and  ethylenic    cyanide,  A. 
ii,  564. 

Schreiaer,      Arnold.        See      Edward 

Eremers. 
Schreiner,      Oswald.        See      Edward 

Kremers. 
Schroder,  E.     See  Wilhelm  Mnthmann. 
Schroeter,  Georg,  action  of  acetylene  on 

fuming  sulphuric  acid,  A.,  i,  614. 

formhydroxamic  acid.  A.,  i,  623. 

Schroeter,  P.     See  Georg  W.  A.  Kahl< 

baum. 
Schrotter,  Hugo,   albumoses.    III.,  A., 

i,  610. 
Schryver,  Samuel  Barnett,  synthesis  of 

an   isomeride  of  camphoric  acid,  T., 

68;  P.,    1897,    220;   discussion,    P., 

220. 

researches  on  camphoric  acid,  T. , 

559  ;  P.,  1898,  98. 

Schttle,  Rudolf.     See  Robert  6nehm. 


716 


INDEX   OF  AUTHORS. 


SohfittA,  H.  fV.,  dioscorine,  the  alkaloid 
obtained  from  the  tuber  of  Dioscorea 
hirsuta,  A.,  i,  841. 

Schnlte,  Wilhelm,  estimation  of  sulphur 
in  irou,  A.,  ii,  45,  350. 

Sohulten,  August  [Benjamin  (Baron)] 
de,  artiticial  production  of  laurionite 
and  isomorphous  compounds,  A., 
ii,  30. 

artificial    phosgenite    and  bromo- 

phosgenite.  A.,  ii,  31. 

simultaneous  production  of  laur- 
ionite, phosgenite,  and  ceruaaite,  A., 
ii,  31. 

crystallised  cadmium  carbonateand 

artificial  dialogite  [rhodochrosite].  A., 
ii,  31. 

attempts   to   prepare  a   hydrated 

double  chloride  and  bromide  of  sodium 
and  magnesium,  A.,  ii,  512. 

production   of   broniinated   potas- 

sinm  and  ammonium  carnallit«s.  A., 
ii,  512. 

attempts  to  prepare  compounds  iso- 
morphous  with    kainite    and    tachy- 

hyilrite.  A.,  ii,  512. 
artiticial  production  of  periclase  by 

a  new  method.  A.,  ii,  524. 
Sehuli,  FrUdrUh  i^T., sulphur  in  proteida, 

A.,  i,  502. 
the  proteid  from  haemoglobin.  A., 

i,  719. 
Soholi,  /r.  von,  the  glucoside  of  Sapon- 

aria  rubra,  A.,  i,  204. 
Sehnlie,     Ernst,     nitrogen     compound 

from   the  root  buds  of  Rieinua  com- 

mtmis,  A.,  i,  42. 
some  constituents  of  wool  fat,  A. , 

i,  463. 
— —    decomposition    of    proteid    from 

couiftr  seeds,  A.,  i,  608  ;  ii,  179. 
amount  of  lecithin   in  some   seeds 

and  oil  cakes.  A.,  ii,  42. 

vegetable  lecithin.  A.,  ii,  178. 

occurrence  of  glutamine  in  plants, 

A.,  ii,  303. 
decompositions  of  proteids  and  the 

formation  of  asparagine  and  glutamine 

in  seedlings.  A.,  ii,  481. 
decomposition  of  proteids  in  living 

plant".  A.,  ii,  628. 
Schnlze,  Ernst,  and  Ermt  Winterstein, 

a  product  of  hydrolysis  from  arginine, 

A.,i,  281. 
Schumacher,  Th.     See  Alfred  Partheil. 
Schumann,  JF.  iJ., and  JJrfttarrf Kramers, 

composition    of    the  oil  of    Monarda 

punctata,  A.,  i,  326, 
Schunck,  Edward,  alcoholic  fermentation 

without  yeast  cells,  A. ,  ii,  300. 
Schuster,  Arthur,  chemical  constitution 

of  the  stars,  A.,  ii,  4. 


Schuyten,      M.      C,       nitrosoanilines, 

A.,  i,  74. 
additive  compound  and  sub<(titution 

derivatives   of  phenyldimethylpyrazo- 

lone.  A.,  i,  92. 
mercury  haloid  compounds  of  anti- 

pyrine.  A.,  i,  452. 
Sohwari,  Leo,  volumetric  estimation  of 

nitrated   derivatives    of  phenols.    A., 

ii,  544. 
Schweitzer,  Hugo,  and  Emil  E.   Lung- 

witi,   the  iodine  number  of  fats  and 

oils.  A.,  ii,  98. 
Searle,  A.  B.     See  Alfred  Henry  Allen. 
Seegen,  Josef,  a  new  carbohydrate  in  the 

liver.  A.,  i,  619. 
muscular  work  and  glycogen,  A., 

ii,  239. 
Seel,  Engen.     See  Hans  von  Pechmann. 
Beidel,   Jofianncs,     iodine    substitution 

products   of  some  aromatic  alcohols, 

aldehydes, and  acids,  A.,  i,  367,  663. 
Seifert,  fV.,  physiology  and  morphology 

of  the  acetic  acid  bacteria,  A.,  ii,  399. 
Selokmann,  A'.,  estimation  ofperchlorate 

iu  Chili  .saltpetre,   A.,  ii,  403. 
Sell,      William    James,    and   Frederick 
IVilliam  Dootson,  the  chlorine  deri- 
vatives of  pyridine,  part  I.,  T.,  432  ; 

P.,  1898,  110. 
note  on  the  action  of  chlorine 

on    pyridine,    T.,    442;     P.,    1898, 

124. 
the     chlorine     derivatives  of 

pyridine,    part     II.,     interaction     of 

ammonia    and      pentachloropyridiue, 

T.,  777  ;  P.,  1898,  168. 
Semichon,  L.     See  A.  Booffard. 
Semmler,    Fricilrich,       See    Ferdinand 

Tiemann. 
Senderens,  Jean  Baptiste,  new  mode  of 

combination   between   metals  :  alloys 

of  cadmium    with    silver    and    with 

copper,  A.,  ii,  25. 

metallic  precipitation.  A.,  ii,  509. 

Seiikowski,    Michael      von,    action    of 

reducing  agents  on  cholic    acid,  A., 

i,  889. 
change  produced  in   oleic  acid  on 

keeping.  A.,  i,  628. 

chemico-legal  detection  of  vegetable 

poisons.  A.,  ii,  547. 
Serg^eff,    Michail      P.,     behaviour   of 
codeine  and   morphine  with  pure  sul- 
phuric acid.  A.,  ii,  467. 
Sertz.     See  Scharfenberger  gen  Sertz. 
Sestini,    Fausto,    and     Ghero.     Catani, 

composition  of  hemp,  A.,  ii,  305. 
Seyda,  Anton,  estimation  of  phosphorus 
in  phosphorised oils,  A.,  ii,  255. 

detection  of     iodine     in     organic 

preparations,  A.,  ii,  403. 


INDEX   OF  AUTHORS, 


717 


Seyda,  Anton,   estimation  of  lead  and 

antimony  in  tin  foil,  A.,  ii,  408. 
method  for  estimating  chloroform 

in  viscera,  A.,  ii,  410. 
Seyda,  Anton,  and  R.  Woy,  detection  of 

nitric  acid    in   human     remains,  A., 

ii,  453. 
Seyewetz,      Alphonse.      See      Auguste 

Lumiere. 
Seyler,  Clarence  Arthur,  estimation  of 

carbonic  anhydride  in  natural  waters, 

A.,  ii,  261. 
Shapleigh,   Waldron,  lucium.  A.,  ii,  74. 
Sharwood,   Wtlliam  J.,  estimation    of 

cyanogen    by     silver    nitrate     using 

potassium  iodide    and    ammonia    as 

indicators,  A.,  ii,  65. 
Shaw,   Antoine,  derivatives  of  primary 

nitroisobutane,  A.,  i,  507. 
Shaw,  Saville.     See  Charles  J.  Mnrton. 
Sheldon,      Norman       L.      See       Karl 

Auwers. 
Shenstone,      William     Ashwell,      and 

William  T.    Evans,   observations  on 

the  influence  of  the  silent  discharge 

on    atmospheric    air,    T.,    246;    P., 

1898,  69  ;  discussion,  P. ,  40. 
Shepherd,  J.  W.     See    William  Albert 

Noyes. 
Sherman,  ff.    C,      insoluble   carbohy- 
drates of  wheat,  A.,  ii,  248. 
Sherman,     P.    L.,  jun.      See   Paul  C. 

Freer. 
Shields,  John.      See  Ludwig  Mond. 
Shock,  H.  L.     See  F.    W.  Starke. 
Shorey,    Edmund    C,     the    sugar-cane 

amide.   A.,  ii,  622,  623. 

lecithins  of  sugar-cane.  A.,  ii,  623. 

Sibbers,  Fr.,  analysis  of  aluminium,  A., 

ii,  409. 
Siegfried,    Max  {A.I,   urocaninic  acid, 

A.,  i,  712. 

• Fehling's  solution,  A.,  ii,  194. 

a  dialysis  apparatus.  A.,  ii,  561, 

Sielaff,  Hans.     See  Wilhelm  Trauhe. 
Sigmond,  Alexius  von,  action  of  diastase 

on  ungelatinised  starch.  A.,  i,  398. 
Simcoff,  A.     See  Oscar  Hinsberg. 
Simon,  Carl.     See  Chrisinph  Eis. 
Simon,  Louis,  colour  reaction  of  pyruvic 

acid.  A.,  i,  64. 
action  of  aromatic  amines  on  certain 

unsym metrical     ketonic    compounds, 

A.,  i,  152. 
characteristic    colour    reaction    of 

acetaldehyde.  A.,  ii,  315. 
Sjogren  [Sten  Anders]  Hjalmar,  crystal- 
line form  and  composition  of  boulan- 

gerite.  A.,  ii,  29, 
SjoUema,    B.,    a    source    of    error   in 

Kjeldahl's   nitrogen    estimation.    A,, 

ii,  307. 


Sj  oUema,  B. ,  estimation  of  potassium  by  re- 
duction of  potassium  platinochloride  by 

means  of  sodium  formate,  A.,  ii,  309. 
detection     of    carbohydrates,    A. , 

ii,  356. 
Skey,  ^iHz'am,  laboratory  notes,  A.,ii,  61. 
Skinner,    Sidney,   affinity   constants   of 

dihydroxymaleic,     dihydroxyfumaric, 

dihvdroxy tartaric  and  tartronic  acids, 

T.,483;    P.,   1898,   121;   discussion, 

P.,  121. 
Skraup,    Zdenko  Hanns,    conversion  of 

cinchoniue  into  isomerides  by  means 

of  acids,  A.,  i,  51. 

ciuchotine.  A.,  i,  497. 

Slooten,   Willem  van  der,  derivatives  of 

theobromine.  A.,  i,  50. 
Smalley,  F.  M.     See  James  F.  Norris. 
Smets,    and    C.     Schreiber,    manuring 

experiments    with    ijotash   and   with 

soda,  A.,  ii,  402. 
Smith,    Claude.     See    Charles  Frederick 

Cross. 
Smith,  Edgar  Francis,  action  of  sulphur 

monochloride  on  minerals.  A.,  ii,  571. 
Smith,   Edgar  Francis,  and  Daniel  L. 

"Wallace,    electrolytic     estimation    of 

uranium  and  cadmium,  A.,  ii,  488. 
Smith,  Edgar  Francis.     See  also  Victor 

Lenher,  F.  W.  Starke,  and  Daniel  L. 

Wallace. 
Smith,  Frank  Clemes,  tellurium  in  gold 

ores  from  South  Dakota,  A.,  ii,  385. 
Smith,  Henry  G.,   on   myrticoloiin,   the 

yellow    dye   material    of    Eucalyptus 

leaves,  T.,  697  :  P.,  1898. 
Smith,    Harry   Metcalfe.     See   Norman 

Leonard. 
Smith,   Irwin  J.    See   Thomas  Herbert 

Norton. 
Smith,  Janus  Lorrain,  active  absorption 

of  oxygen  by  the  lungs.  A.,  ii,  173. 
Smith,  James  Lorrain.      See  also    John 

Scott  Haldane. 
Smith,  R.    Greig,    abnormal  milk.    A., 

ii,  619. 
Smith,  T.  E.     See  Henry  Lord  "Wheeler. 
Smith,      Watson,      some     reactions     of 

ammonium  salts,  A.,  ii,  575. 
comparative  affinities  in  the  case  of 

certain  salts  of  ammonium  and  sodium, 

A.,  ii,  576. 
Smith,    W.  A.,  dissociation   of  dibasic 

organic  acids,  A.,  ii,  155,284. 
Smith.     See  Wood-Smith. 
Smorawski,  St.,&n^  H.  Jacobson,  changes 

which    the  phosphoric  acid  of  super- 
phosphates and  of  basic  slag  undergo  in 

the  soil.  A.,  ii,  630. 
Smyth,    Charles    Henry,  jun.,    pseudo- 

morphs   from  Northern   New    York, 

A.,  ii,  125, 


718 


INDEX   OF   AUTHORS. 


Smytlie,  /.  A.    See  Otlo  Wallach. 
Snape,  Henry  Lloyd,  the  action  of   di- 

isooyanates  upon  amido-compounds,?., 

1898,  75. 
Snyder,  Harry,  composition  of  hamos, 

A.,ii,  449. 
Soderbaam,     Henrik  Oustav,  acetylene 

as  a  iiuantitative  reagent,  A.,  ii,  191. 
Sdldner,      Friedrich.        See       WiUiam 

Camerer. 
Sdrensen,    S.    P.    L.,    employment    of 

normal  sodium  oxalate  in  volumetric 

analysis,  A.,  ii,  IBS. 
Sohon.    Michael  Druck,    phthaleins    of 

orthosulphobenzoio    anhydride,      A., 

i,  262. 
derivatives  of   orthosnlphobenzoic 

anhydride.  A.,  i,  428. 
Solly,  Erivst,   modification  of    Oliver's 

hiemoglobinometer,  ii,  272. 
Soltsien,  Paul,  detection  of  atropine  in 

corpses.  A.,  ii,  270. 
Son,  A.  van,  derivatives  of  tropine.  A., 

i,  282. 
Sond^n,  Klas.     See  Johan  Erik  Johaiu- 

son. 
Sonstadt,  Edward,  on  the  dissociation  of 

j)otas.sium    platinichloride    in    dilute 

solution     and     the     production     of 

platinum    monocbloride,     P.,     1898, 

25. 
decomposition  of  auric  sulphide  in 

dilute  solution,  A.,  ii,  382. 
Soret,   Charles,  Am.  Borel,   and  Eugene 

Dnmont,  refractive  indices  of  the  blue 

and  green    solutions    of    the  chrome 

alums,  A.,  ii,  274. 
Sostegni,  Livio,  colouring  matter  of  the 

red  grape,  A.,  i,  831. 
Spaeth,    Edunrd,   estimation   of    added 

alkali  in  beer.  A.,  ii,  407. 
Spencer,  Quilford  Lawaon,  catfeine,  A., 

ii,  60. 
Spencer,   Leonard   James.     See    Oeorge 

Thurland  Prior. 
Spenzer,  John  0. ,  preparation  of  a  carbo- 
hydrate     from      egg-albumin,       A., 

i,  343. 
Sperber,  Joachim,  heat  of  dissociation  of 

iodine.  A.,  ii,  69. 
Speyers,  Clarence  Livingston,  molecular 

weights    of    some   carbon  compounds 

in  solution,  A.,  ii,  21. 
Spitzer,    WilJielm,    the    importance    of 

nucleo-proteid   in   the  oxidative  pro- 
cesses of  cells,  A.,  ii,  36. 
oxidative  changes  produced  by  ani- 
mal tissues,  A.,  ii,  618. 
Spivey,  IVilliam  Thomas  Newton.     See 

Thomas  Barloio  Wood. 
Sprankling,  Charles  H.  C.   See  William 

Henry  Parkin,  y(r/i. 


Spring,  Wallhire  relations  between 
molecular  structure  and  the  absorption 
spectra  of  colourless  organic  com- 
pounds, A.,  ii,  201. 

tetrahydrated  oxide  of  iron,  A., 

ii,  520. 

ferruginous  colouring    matters  of 

sedimentary    deposits    and    probable 
origin  of  red  rocks.  A.,  ii,  525. 

hydrolysis  of  ferric  chloride,  A., 

ii,  590. 

Spfiller,  Jos.,  estimation  of  nickel  in 
nickel-steel.  A.,  ii,  95. 

SptlUer,  Jos.,  and  A.  Brenner,  estimation 
of  chromium  in  ferrochrome  and  chrom- 
ium-steel, A.,  ii,  95. 

Squibb,  Edward  R. ,  an  improved  pykno- 
moter,  A.,  ii,  20. 

Stackelberg,  Ed.  von,  heat  of  dissolution 
and  of  dilution.  A.,  ii,  498. 

Stanek,  VI.,  sulphides,  A.,  ii,  438. 

Starke,  F.  IV.,  H.  L.  Shock,  and  Edgar 
Francis  Smith,  constitution  of  arseno- 
pyrite  [mispickel],  A.,  ii,  602. 

Statins,  Franz.     See  Wilhelm  Lossen- 

Btandenmaier,  Ltulwig,  preparation  of 
graphitic  acid.  A.,  ii,  472. 

Stanwe,  Leo.     See  Edgar  Wedekind. 

Stayenhagen,  Alfred,  fermentation  phe- 
nomena, A.,  ii,  88,  177. 

Stead,  John  Edward,  microchemical  ex- 
amination of  alloys,  A.,  ii,  293. 

Stein,  Max.     See  Reinhold  List. 

Steinhauser,  S.   See  Arthur  Bosenheim. 

Steinitz,  Franz,  behaviour  of  proteids 
which  contain  phosphorus  in  meta- 
bolism, A.,  ii,  615. 

Steinitzer,  Fr.    See  Alfred  Werner. 

Steinlen,  Kudolf  L.,  alky  lie  .'<alt8  of 
chlor-  and  brom-acetic  acids,  A., 
•i,  403. 

Stelzner,  ^i/r^rf  IVilhelm,  [stannite  from 
Bolivia],  A.,  ii,  121. 

Stephan,  Karl.  See  Eduard  Oilde- 
meister. 

Stephani,  M.     See  Alfred  Werner. 

Stephens,  J.  IV.  W.,  and  W.  Myeri, 
action  of  cobra  venom  and  Calmette's 
antivenomous  serum  on  blood  clotting, 
A.,  ii,  479. 

Sternberg,  IVilhelm,  physiological  action 
of  butyric  and  /3-hyaroxybutyric  acids, 
A.,  ii,  620. 

Steuber,  H.  J.,  .some  boiling  point  de- 
terminations, A.,  ii,  207. 

Stevenson,  Henry  E.  See  John  Theodore 
Hewitt. 

Stewart,  C.  O.     See  Samuel  Bideal. 

Stift,  Anton.     See  K.  Eomert. 

Stillmann,  Thomas  B.,  action  of  nitric 
acid  on  aluminium.  A.,  ii,  588. 

Stock,  Alfred.     See  Oscar  Piloty. 


INDEX   OF  AUTHORS. 


719 


Stock,  William  Frederick  Keating, 
laboratory  notes,  A.,  ii,  639. 

Stockwell,  Benjamin  Mitchell.  See 
George  Young. 

Stoermer,  Richard,  and  Max  Franke, 
niorpholine  derivatives,  A.,  i,  451. 

Stoermer,  Richard,  and  0.  Eichter, 
nitration  of  cumarone,  A.,  i,  30. 

Stokes,  Alfred  Walter,  detection  of 
gelatin  in  cream,  A.,  ii,  320. 

Stokes,  Henry  N.,  chloronitrides  of 
phosphorus.  A.,  ii,  70. 

Stoklasa,  Julius,  substitution  of 
arsenic  acid  for  phosphoric  acid  in 
the  nutrition  of  plants.  A.,  ii,  131. 

retrograde    phosphoric   acid,     A., 

ii,  182. 

lecithins  in  plants.  A.,  ii,  623. 

Stoklasa,  Julitts.  See  also  Anton 
Nestler. 

Stokvis,  H.  Barend  Joseph,  the  biuret 
reaction  in  human  urine.  A.,  ii,  176. 

Stone,  G.  H.     See  Arthur  Amos  Noyes. 

Stone,  George  C,  and  D.  A.  van  Ingen, 
ferrocyanides  of  zinc  and  manganese, 
A.,  i,  347. 

Stone,  Winthrop  E.,  estimation  of  carbo- 
hydrates in  food  stuffs,  A. ,  ii,  56. 

Stone,  Winthrop  E. ,  and  W.H.B&ird, 
raffinose  in  American  sugar  beet,  A., 
ii,  249. 

Storer,  Francis  Humphreys,  substances 
contained  in  the  trunks  of  trees,  A. , 
ii,  401. 

Strassmann,  Ernst,  action  of  cyanacetic 
acid  on  isovaleraldehyde  and  prop- 
aldehyde,  A.,  i,  295. 

Straub,  Walther,  glycosuria  after 
carbonic  oxide  poisoning.  A.,  ii,  38. 

Streatfeild,  Frederick  Henry.  See 
Raphael  Meldola. 

Strdmholm,  Daniel,  double  salts  of 
organic  bases  with  mercury  haloids, 
A.,  i,  624. 

Struve,  Heinrich,  magnesium  phos- 
phates, A.,  ii,  580. 

Strzyzowski,  Casimir,  formation  of 
hsematin  crystals,  A. ,  ii,  360. 

Stiitzel,  L.     See   Wilhelm  Muthmann. 

Stutzer,  Albert,  and  R.  Hartleb,  forma- 
tion of  nitrate.s,  A.,  ii,  300. 

the  nitric      organism,      A., 

ii,  301,  348,  622. 

Sudborough,  John  Joseph,  and  Martin 
Ernest  Feilmann,  formation  and 
hydrolysis  of  esters,  P.,  1897,  241  ; 
discussion,  P.,  244. 

Sudborough,  John  Joseph,  and  Lorenzo 
L.  Lloyd,  stereochemistry  of  unsatur- 
ated carbon  compounds,  part  I,, 
etherification  of  substituted  acrylic 
acids,  T,,  81  ;  P.,  1897,  240. 


Sulc,  Ottokar.     See  Bohuslav  Bayman. 

Sullivan,  Geo.     See  J.  H.  Kastle. 

Sully- Thomas.  See  Robert  de  For- 
crand. 

Sundstrom,  Karl  J.,  analysis  of  lime- 
stones, A.,  ii,  310. 

Sundvick,  Er7ist  Edvard,  psyllostear- 
ylic  alcohol,  A.,  i,  617. 

Sutherland,  William,  causes  of  osmotic 
pressure  and  of  the  simplicity  of 
the  laws  of  dilute  solution,  A., 
ii,  109. 

Swain,  R.  E.  See  Stewart  W. 
Young. 

Swarts,  Fr^dJric,  mixed  fluorine  and 
bromine  derivatives  containing  two 
atoms  of  carbon.  A.,  i,  457. 

atomic   refraction  of  fluorine,  A., 

ii,  361. 

Syniewski,  Wiktor,  soluble  starch,  I., 
and  II.,  A.,  i,  61,  651. 

Szekely,  Salomon.   See  Leo  Liebermann. 


Tacke,  Bruno,  estimation  of  free  humic 
acid  in  peaty  soils.  A.,  ii,  103. 

recent  experiences  in  the  cultivation 

of  peaty  land,  A.,  ii,  250. 

Tauber,  Ernst,  and  Franz  Walder,  Bis- 
marck-brown, A.,  i,  23,  193. 

Tafel,  Julius,  chemical  activity  of 
organic  ammonium  salts,  A., 
i,  471,  519. 

strychnine.  A.,  i,  703. 

Tafel,  Julius.  See  also  Gottfried 
Fenner. 

Takamine,  Jokiehi,  testing  diastatic  sub- 
stances, A.,  ii,  492. 

Talbot,  Henry  P.,  and  A.  G.  Woodman, 
analysis  of  an  iron  rail  from  an  unused 
coal  mine,  A.,  ii,  222. 

Talmadge,  /.  M. ,  solubility  of  solids  in 
vapours.  A.,  ii,  62. 

potassium  lead  iodide.  A.,  ii,  72. 

Tambach,  Rudolf,  iodine  in  the  thyroid 
gland.  A.,  i,  543. 

Tambor,  Josef,  and  F.  Wildi,  nitrogenous 
derivatives  of  benzylideneacetophen- 
one,  A.,  i,  313. 

Tammann,  Gustav,  vapour  pressures  of 
hydrated  salts  which  remain  transpa- 
rent on  efflorescence.  A.,  ii,  208. 

dependence  on  temperature  of  the 

number  of  crystallisation  nuclei  which 
form  in  supercooled  liquids.  A., 
ii,  330. 

Tammann,  Gustav,  velocity  of  crystal- 
lisation, A.,  ii,  425. 


720 


INDEX   OF   AUTHORS. 


Tammann,    Ouslav.      See  also  HeJlmulh 

[  Ra  ro  n  ]  Bnzhoevden,  Jhco&Friedlander. 
Tanatar,  .Simeon  3J.,  p«rborate.s  and  their 

(  oiistitutjon,  A.,  ii,  427. 
Tanatar,      Simeon      M.,      and      Bor%$ 

Klimeoko.  salt  formation  in  alcoholic 

aoliition,  A,  ii,  503. 
Tangl,  Ferenez,  and  J.  Welter,  fat  estima- 
tion  by    Liebennnnn's    method.    A., 

ii,  6f)5. 
Taragi,  N.,  thio-organic  compoanda  of 

arsenic,  A.,  i,  123. 

chromium  arsenate,  A.,  ii,  119. 

Tamg^,  A^.,  and  O.  HioeMotti,  reactions 

of  potaHsium  ferricyanide  with  glucose 

and    their   applic-ation    to   volumetric 

annlyHis,  A.,  i,  118. 
Taitilly,    basic  magnesium    salts,    A., 

i,  117. 
TaoBf,  Siegfrkd.     See  Moriz  Lilienfeld. 
Taverne,  H.   J.,  nitration  of  methylic 

beuzoate,  A.,  i.  525. 
separation  of  ortho-  and  mota-nitro- 

benzoic  acids.  A.,  i,  526. 
action  of  nitric  acid  at  the  ordinary 

temperature  on  certain  aromatic  acids, 

A.,  I,  588. 
-^—  action  of  nitric  acid  on  benzamide, 

phenylacetamide  and  phenylpropion- 

amide,  A.,  i,  658. 
Taylor,  A.  Emett,  precipitation  of  salt*, 

A.,  ii,  218. 
Taylor,  Robert  Lloyd,   hypoiodous  acid 

anil  hypoiodites.  A.,  ii,  21. 
Taylor,  .S*.  F.,  mass  law  studies,  III.,  A., 

ii,  66. 
Tchemiac,  Joseph,  prejiaration  of  bromo- 

nitromethane,  A.,  i,  116. 
oxidation      of     naphthalene      by 

potassium  permanganate,  A.,  i,  263. 
Tchugaeff,    L.,    optical     activity,    A., 

ii,  274,  495. 
Teall,    Jethro  Justinian  Harris,   phos- 

pbatised    trachyte    from     Clipperton 

atoll.  A.,  ii,  39l. 
Tebb,    M.   Christine,  hydrolysis  of  gly- 
cogen, A.,  i,  280. 
Tecln,  Nicolae,  characteristics  of  flames, 

A.,  ii.  '22. 
Telle,  Fcmand,  volumetric  estimation  of 

combined  sulphuric  acid,  A.,  ii,  451. 
Terasse,    O.  L.     See   William  Ridgely 

Orndorff. 
Termier,  Pierre,   cinnabar  and  onofrite 

from  Ouen-Shan-Tchiang,  China,  A., 

ii,  167. 
Tesse,     Theodor.      See   Oeorg.     W,   A. 

Kahlbaom. 
Teudt,  H.,  behaviour  of  atmospheric  air 

and  of  chemically   prepared  gases  at 

about    850 — 500°    nmler  atmospheric 

pressure.  A.,  ii,  421. 


Thaeter,  AT.,  glucosides  contained  in  the 
root  of  Helkborus  niger.  A.,  i,  39. 

detection  and  estimation  of  santonin 

in  the  flower  buds  of  Artemisia  mari- 
tima.  A.,  ii,  59. 

Thalberg,  Augtut,  propionaldol,  A., 
i,  650. 

Theodor.     See  Albert  Ladenborg. 

Theaen,  Jurgen  Eitzcn,  i.^ocreatinine,  a 
compound  obtained  from  the  flesh  of 
the  haddock.  A.,  i,  887. 

Thiela,  Johanyirs,  action  of  acetic  anhy- 
dride on  quinone  and  on  dibenzoyl- 
styrenc.  A.,  i,  469. 

Thiele,  Johannes,  and  Wilhelm 
Osborne,  derivatives  of  prozan.  A., 
i,  1-20. 

Thiele,  Johannes,  and  Robert  Hovcson 
Piekard,  rearrangement  of  benzylideue- 
phenylbydrazone.  A.,  i,  474. 

mdigo-oxinie,  A.,  i,  493. 

Thomer,  Wilhelm,  and  Ji.  Uster,  estima- 
tion of  phosphoric  acid  in  sweet  wines, 
A.,  ii,  255. 

ThomM,  Victor,  chlorinating  action  of 
ferric  chloride  in  the  aromatic  series, 
A.,  i,  640. 

some   halogen   salts  of  lead.    A., 

ii,  585. 

ThonuM.     See  also  Sally-Thomas. 
Thomai-Xamert,  lifni,   constitution  of 

aniidofumaric  and  amidomaleic  deriva- 

tive.s,  A.,  i,  463. 
Thompson,   Firman.      See   Edward  D. 

Campbell. 
Thompson,  Gustave  W.,  analysi-s  of  alloys 

of    tin,   antimony,    and   copper,^  A., 

u,  97. 

analysis  of  white  paints,  A.,  ii,  141. 

Thonu,  George,  how  is  the  high  percentage 

of  iron  in  the  ash  of  Trapa  natans  to 

be  explained  ?  A.,  li,  40. 
Thorns,  Hermann,  occurrence  of  choline 

and  trigonelline  in  Strophanthus  his- 

pidus  seeds  :  preparation  of  strophan- 

thin.  A.,  i,  328. 
choline    and    trigonelline    in    the 

seeds    of    Strophanthus    Kombi,    A., 

i,  328. 

yohimbehe  bark  and  yohimbine, 

A.,i,  455. 

Thorns,  Hermann,  and  G.  Boelling,  [ni- 
tratine]  from  South  West  Africa,  A., 
ii,  387. 

Thonu,  Hermann,  and  M.  Wentcel, 
inandragoriue.  A.,  i,  708. 

Thomsen,  Julius,  evolution  of  helium 
from  a  natural  compound,  with  pro- 
duction of  heat  and  light,  A., 
ii,  161. 

atomic  weight  of  aluminium.  A., 

ii,  377. 


INDEX   OF   AUTHORS. 


721 


Thomson,  Robert  T.,  estimation  of  iron 
and  aluminium  in  mineral  phosphates, 
manures,  alum,  &c. ,  A.,  ii,  142. 

Thorpe,  Joeelyn  Field.  See  William 
Henry  Perkin,  jun. 

Threlfall,  Richard,  and  Florence  Martin, 
oxygen  at  low  pressures,  A.,  ii,  215. 

Thadichom,  John  Louis  William,  uro- 
bilin, A.,  i,  712. 

Thurgau.     See  Baur-Thurgau. 

Tickle,  Thomas.  See  John  Norman 
Collie. 

Tiemann,  [Johann  Carl  Wilhelm]  Fer- 
dinand, ketones  of  the  violet,  and  the 
compounds  of  the  citral  (geranalde- 
hyde)  series  related  to  them.  A., 
i,  374. 

resolution  of  ionone  into  the  struc- 
turally identical  forms  o-ionone  and 
^-ionone,  A.,  i,  376. 

semicarbazones   of   a-ionone.    A., 

i,  596. 

ionone  from   lemon-grass  oil,   A., 

i,  677. 

Tiemann,  Ferdinand,  and  R.  Schmidt, 
constitution  of  isogeranic  (cyclogeranic) 
acid:  isogeranionitrile,  A.,  i,  377. 

Tiemann,  Ferdinand,  and  Friedrich 
Semmler,  «-dimethyllevulinic  acid  or 
S-dimethyllevulinic  (2-methylhexan-3- 
onoic)  acid.  A.,  i,  629. 

Tiemann, -ffwg'o,  composition  of  colostrum, 
A.,  ii,  619. 

Tigerstedt,  Robert  [Adolf  Armand].  See 
Johan  Erik  Johansson. 

Tilden,  William  Augustus,  gases  en- 
closed in  crystalline  rocks  and  minerals, 
A.,  ii,  383. 

Tingle,  John  Bishop,  action  of  ethylic 
oxalate  on  camphor,  III.,  A. ,  i,  443. 

Fehling's  solution,  A.,  ii,  263. 

Tivoli,  Deodato,  composition  of  polenta 
made  from  sound  and  unsound  maize 
flour.  A.,  ii,  531. 

Tizier,  A.,  Chenal-Ferron-Bonilhet  and 
Co.,  a  fractionating  apparatus,  A., 
ii,  507. 

Toeunies,  Emil.  See  Oeorg  W.  A. 
Kahlbaum. 

Tiipfer,  Gustav,  so-called  oxyproteic  acid, 
a  constituent  of  urine.  A.,  i,  501. 

ToUens,  Bernhard,  and  Hxibert  Glaubitz, 
amount  of  pentosans  in  different  feed- 
ing materials,  and  the  amounts  remain- 
ing in  the  foods  after  they  have  been 
subjected  to  operations,  A.,  ii,  306. 

ToUens,  Bernhard.  See  also  H,  von 
Feilitzen,  K.  Weber. 

Tolomei,  Giulio,  soluble  ferment  present 
in  wine,  A.,  ii,  247. 

Tombeck,  D.,  combination  of  organic 
bases  with  metallic  salts,  A  ,  i,  566. 


Tommasi,  Dmmto,  nascent  hydrogen.  A., 

ii,  69. 

a  new  accumulator,  A. ,  ii,  496. 

law    of    thermal    constants,     A., 

ii,  555. 

metallic  precipitation,  A.,  ii,  582. 

Torrey,    ff.    A.      See    Charles    Loring 

Jackson. 
Tortelli,  Massimo,  and  R.  Euggeri,  de- 
tection of  small  quantities  of  cotton  oil 

in  olive  oil  and  other  edible  oils.  A., 

ii,  465. 
detection  of  cotton-seed  oil, 

sesame,  oil,  and  earth-nut  oil  in  olive 

oils.  A.,  ii,  653. 
Tortorici.     See  Oliveri-Tortorici. 
Tozier,     H.     H.       See    Arthur    Amos 

Noyes. 
Trasciatti,   D.     See    Clemente    Monte- 

MartinL 
Traube,  Isidor,  some  properties  of  aro- 
matic orthohvdroxy-derivatives,    A., 

i,  526. 
osmotic   pressure   and  electrolytic 

dissociation.  A.,  ii,  109,  210,  211. 
molecular  weights   of   solid   sub- 
stances, A.,  ii,  213,  369. 
heat  of  vaporisation  of  some  elements 

and   their   molecular    weight   in   the 

liquid  state,  A.,  ii,  469. 
Traube,  Wilhelm,  action  of  cyanogen  on 

ethylic  sodiomalonate.  A.,  i,  241. 
synthesis  of  nitrogenous  compounds 

by     means      of      nitric     oxide,     A., 

i,  349. 
Tranbe,   Wilhelm,  and  F.  Hoffa,  hydr- 

azidoacetic  acid.  A.,  i,  235. 
Traube,  Wilhelm,a.Tadffans  SielaS,  alkyl- 

ation    of   isonitramino-derivatives  of 

fatty  acids,  A.,  i,  354. 
Travers,  Morris    W.,  experiments  with 

helium.  A.,  ii,  375. 
Travers,  Morris  W.     See  also  William 

Bamsay. 
Treadwell,  Frederick  Pearson,    and  M. 

Benter,    solubility    of   calcium     and 

magnesium  hydrogen  carbonates,  A., 

ii,  473. 
Treubert,  F.     See  Ludwig  Vanino. 
Trevor,  Joseph  Ellis,  osmotic  pressure  and 

variance.  A.,  ii,  63. 
variance  of  osmotic    systems.    A., 

ii,  64. 
Trillat,  Aiiguste,  commercial  preparation 

of  chlornl.  A.,  i,  555. 
Trillat,  Auguste.     See  also  Adrian. 
Troeger,  Julitis,  and  E.  Ewers,  action  of 

zinc    and    cadmium     hydroxides    on 

ammonium  sulphate.  A.,  ii,  220. 
Troeger,  Julius,  and  W^.  Grothe,  naphtha- 
lene   and    orthotoluenethiosulphonic 

acids,  A.,  i,  263. 


722 


INDEX   OF   AUTHORS. 


Troeger,  Julius,  and  /'..Homang,  action 

of  alcoholic    pot&ssium    sulphide  and 

hydrosulphide  onjsy  mmetricaJ  dibromo- 

Hulpbones,  A.,  i,  257. 
derivatives    of     symmetrical 

triazine,  A.,  i,  654. 
Troeger,    Julius.      See    also    Heinrick 

Becknrta. 
TrooBt,   Louis,   boiling  point    of  liquid 

uzoiie,  A.,  ii,  569. 
Trowbridge,  P.  F.,  pyridine  periodidec, 

A.,  i,  270. 
Trowbridge,  P.  F.,  and   0.  C.    DieU, 

halogen    derivatives  of  pyridine,  A., 

i,  380. 
Tmchot,  P.,  occurrence  and  extraction  of 

nionazite  and  zircon,  A.,  ii,  437. 
Triimpy,  F.    See  Carl  Oraebe. 
Tryller,    Heinrick  C,   modification    of 

Stutzer's  proceM  for   estimating  pro- 

teids  in  subatances  rich  in  starcn,  A., 

ii,  103. 
Tseberbakoff,  Alex.,  and  Aleacander  M. 

Saytseff,  action  of  sulphuric  acid  on 

claiilic  acid.  A.,  i,  296. 
Taohirch,  [  U'ilhelm  OstD€US\  Alemnder, 

and  Oxilloxc  Fedenon,  aloes,  A.,  i,  699. 
Tsohimer,    Frtd.      See    Eugen     Bam- 
berger. 
Tnnnieliffe,  Francis  WkiUaker,  note  on 

the  lihysiological  action  of  guaiacolate 

of  pijMiridine,  T.,  146. 
Tunnicliffe,  Francis  Whittaker,  and  OUo 

Bosenheiffl,  a  new  volumetric  method 

of  estimating  uric  acid  in  urine,  A., 

ii,  196, 
TurnbuU,   Andrew.    See  Percy  Faraday 

Frankland,  Paul  Jaeobion. 
Turner,  Henry    JV.,  rocks  and  minerals 

from  California,  A.,  ii,  610. 
Tnxen,  Chr.  Fr.  A.,  effect  of  crops  and 

manures  on   the  nitrogen  content  of 

the  soil,  A.,  ii,  582. 


TJllmann,  Carl,  influence  of  time  on  the 
process  occurring  at  the  cathode  in  the 
electrolysis  of  solutions  of  copper  sul- 
phate, A,  ii,  12. 

Ullmann,  Fritz,  melting  points  and 
boiling  points  of  aniline,  toluidine, 
and  xylidine  hydrochlorides,  A.,i,566. 

synthesis  in  the  carbazole  group, 

A.,  i,  691. 

Ullmann,  Fritz,  and  Ed.  Mallett,  deri- 
vatives of  fluorenone,  A.,  i,  594. 

Ulpiani,  C.     See  0.  Ampola. 

Ulsch,  Karl,  estimation  of  nitric  acid  by 
electrolysis,  A. ,  ii,  45. 


Umber,  F. ,  action  of  peptic  digestion  on 

proteids,  A.,i,  608. 
Umbgrove,  Henn.,  and    Antoine   Paul 

Nicolas     Franchimont,        ethylnitr- 

amine  and  it^  derivatives.  A.,  i,  292. 
two  isomerides   of    methyl- 

ethylnitramine,  A. ,  i,  293. 
Unger,  Oskar,  and  G.  Oraff,  action  of 

a-brominated  acids  and   ketones    on 

orthamidothiophcnol.  A.,  i,  96. 
Urbain,  O.,  new  method  of  fractionating 

metals  of  the  yttrium  group,  A.,ii,518. 
Vator,  Ji.    See  Wilktlm  Thomer. 


▼alenta,    Eduard.      See    Jos^  Maria 

Eder. 
Valentin,     Jtian,     copper     ore     from 

Argentina,  A.,  ii,  167. 
Yaleur,  Amand,  quinones  and  quinols, 

A.,  ii,  420. 
heat  of  formation  of  quinones    of 

high  molecular  weight,  A.,  ii,  500. 
thermochemistry  of  quinoueoximes, 

A.,  ii,  600. 
Vallot,  J. ,  and  OabricUe  Yallot,  influence 

of  altitude  and   temperature    on  the 

decomposition  of  oxalic  acid  by  light, 

A.,ii,  149. 
Vambisy,    ZoUdn    von.      See   Wilhelm 

Autenrieth. 
Vandevelde,  Alb.  J.  J.,  phenoxycinna- 

mic     acid      [hydroxypnenylcinnamic 

acid,  A.,  i,  670. 
effect  of  chemical  agents  and    of 

light  on  germination,  A. ,  ii,  302. 
Vanino,  ZiM^tri^,  application  of  alkaline 

formalin   in     quantitative     analysis, 

A.,ii,  .')45. 
Vanino,  Ludwig,  and  F.  Treubert,  esti- 
mation of  mercuric  salts.  A.,  ii,  141. 
separation   of  mercuric  from 

bismuth  salts.  A.,  ii,  259. 
action  of  an  alkaline  solution 

of  stannous  chloride  on  lead  salts,  A., 

ii,  429. 
bismuth        sub-oxide,       A. , 

ii,  435,  698. 
new  method  of  estimating  bis- 
muth, A.,ii,  461. 
Vaubel,  Wilhelm,  the  benzene  nucleus, 

IX.,  A.,  i,  129. 
heat  of  dissociation  of  molecules  of 

elements,  A.,  ii,  206. 
molecular  association   of    liquids, 

A.,  ii,  5C3. 
Vaubel,  Wilhelm.     See  also  F.  Blum. 
Vedrodi,  Victor,  methods  of  estimating 

the  quality  of  flour,  A.,ii,  357. 


INDEX   OF  AUTHORS. 


723 


Veley,  Victor  Herbert,  and  J.  J.  Manley, 

electrical  conductivity  of  nitric  acid, 

A.,ii,  277. 
[chemical  and  physical    pro- 
perties   of    very   concentrated    nitric 

acid],  A. ,  ii,  290. 
Venable,      Francis     Preston,      atomic 

weight  of  zirconium.  A.,  ii,  595. 
Venable,  Francis  Preston,  and  Charles 

Baskerville,   zirconium  oxalates,  A., 

i,  239. 
zirconium     oxyhaloids,     A., 

ii,  596. 
Venable,   Francis  Preston,  and  A.  W. 
I,  Belden,      zirconium     dioxide,"^    A., 

ii,  597. 
Venable,  Francis  Preston,  and  F.    W. 

Miller,  colour  changes  in  solutions  of 

chromium  salts,  A.,  ii,  592. 
Verley,  Albert,  action  of  alkalis  on  citral 

preparation   of  luethylheptenone,  A., 

i,  557. 
Verneuil,  Auguste  [Victor  Louis'],      See 

GrigoireN.  Wyrouboff. 
V^zes,  Maurice,  a  new  double  platinum 

salt.  A.,  i,  64. 
platino-platinoso-additive         com- 
pounds, A.,  ii,  74. 
atomic  weight    of    nitrogen.    A., 

ii,  572. 
Vidal,  Raymond,  reactions  of  phospham, 

A.,  i,  351. 
Vigiiolo,  ff.,  base  of  hypnoacetin  and  its 

derivatives.  A.,  i,  253. 
Vignon,  Leo,  oxy cellulose.  A.,  i,  8. 
dyeing  with  substantive  dyes,  A. , 

i,  136. 
nitration  of  cellulose,    hydrocellu- 

lose and  oxycellulose,  A.,  i,  619. 
formation  of  furfuraldehyde   from 

cellulose,  oxycellulose  and  hydrocellu- 

lose.  A.,  i,  620. 
estimation   of  phosphoric   acid  in 

superphosphate.  A.,  ii,  639. 
Villard,  F.,  and  F.  Boeuf,    amount  and 

composition  of  the  herbage  of  meadows 

at  different  periods.  A.,  ii,  181. 
Villavecchia,  Vittorio,  and  Guido  Fabris, 

substances    contained    in   sesame    oil 

and  their  relation  to  the  characteristic 

colour  reactions  of  the  oil.  A.,  i,  445. 
Villiger,       Victor.       See     Adolf     von 

Baeyer. 
Vincent,  Camille,  and  Bin^dict  Delacha- 

nal,  biological  production  of  levulose 

from  mannitol.  A.,  i,  118. 
Vincent,  Swale,  physiological  effects  of 

extracts   of  suprarenal  capsules.    A., 

ii,  176. 
. physiology  of   the  suprarenal  cap- 
sules, A.,  ii,  344. 
Vincent,  Swale.     See  also  B.  Moore. 


Vinci,  Gaetano,  physiological  action  of 
eucaiue-B  [4-benzoyloxy-trans-2  :2  :6- 
trimethylpiperidinej.  A.,  ii,  86. 

physiological  action  of  derivatives 

of  cocaine,  A.,  ii,  242. 

Viaser,  7/.  i. ,  halogen-substituted  deri- 
vatives of  salicin  and  its  derivatives, 
A.,  i,  202. 

Visser,  L.  E.  0.  de,  solidifying  points  of 
pure  stearic  and  palmitic  acids  and  of 
their  mixtures.  A.,  i,  560. 

Vitali,  Carm.     See  Alberto  Fera toner. 

Volt,  Erwin,  [and  Otto  Krummacher], 
extraction  ol  fat.  A.,  ii,  175. 

Volt,  Fritz,  behaviour  of  different  sugars 
after  subcutaneous  injection  in  man, 
A.,  ii,  344. 

Volckening,  Gustave  J.,  mechanical 
arrangement  of  fat  extraction  appara- 
tus, A.,  ii,  197. 

Vongerichten,  Eduard,  non-nitrogenous 
decomposition  products  of  morphine, 
A.,  i,  98,  281. 

Vorlander,  Daniel,  action  of  benzalde- 
hydeon  ketones,  A.,  i,  27. 

Vorlander,  Daniel,  and  Paul  Herrmann, 
malonic  methylanilide.  A.,  i,  633. 

Vorlander,  Daniel,  and  Fritz  Ealkow, 
benzylidenepinacolin.  A.,  i,  28. 

Vorlander,  Daniel,  and  Rudolf  von  Schil- 
ling, ethereal  indoxylates.  A.,  i,  682. 

Vorlander,  Daniel,  and  F.  Wilcke,  di- 
bcnzylidenediethyl  ketone.  A.,  i,  667. 

Vorlander,  Daniel.  See  also  Herrmann 
Metzner. 

Vreven,  S.,  discrimination  of  guaiacol 
and  creosote.  A.,  ii,  355. 

detection    of    atropine   and   hyos- 

cyamine  in  urine,  A.,  ii,  657. 

Vsetecka,  Jos.     See  Hans  Bupe. 


W. 

Wachhaasen,  decomposition  of  iodine 
compounds.  A.,  ii,  254. 

Wachs,  Curt,  See  Heinrich  Qold- 
schmidt. 

Waddell,  John,  lecture  experiments,  A. , 
ii,  373. 

Wade,  E.  B.  H.,  new  method  of  deter- 
mining the  vapour  pressure  of  solu- 
tions, A.,  ii,  15. 

Wade,  John,  and  Laurence  C.  Fanting, 
preparation  of  dry  hydrogen  cyanide 
and  carbon  monoxide,  T.,  255 ;  P., 
1898,  49. 

Wadsworth,  F.  L.  0.,  conditions  re- 
quired forattaining  maximum  accuracy 
in  the  determination  of  specific  heat 
by  the  method  of  mixtures,  A., 
ii,  323. 


724 


INDEX   OF  AUTHORS. 


WtLgntr,    Paul,     iDJurions     effect     of 

soiiiuin  nitrate,  A.,  ii,  252. 
Wahl,  ATidri  R.,  rapid  valuation  of  zinc 

duHt,  A.,  ii,  190. 
Wahl,  Andri  R.    See  alao  Arthur  Owrge 

Green. 
Wainwright,    J.    Howard,    volnmetric 

estimation  of  lead,  A.,   ii,  61. 
Wald,  F.,  the  phase  rule  and  the  physi- 
cal pro[>ertie.<i  of  chemical  compcaods, 

A.,  ii,  64. 
[formation  and  changes  of  solids], 

A.,  ii,  112. 
elementary    chemical      considera- 
tions, A.,  ii,  159. 
combination  and  subetitation,  A., 

ii,  327. 
Walden,    Paul,    stereoisomerie    chloro- 

bromosuccinic  acids.  A.,  i,  176. 
iuterconversion  of  optical  antipodes, 

A.,  i,  178. 
optical  beharioar    of   tannin,    A., 

i,  199. 

autoracemisation.  A.,  i,  405. 

a  new  agent  for  increasing  the  angle 

of  rotation,  A.,  ii,  149. 
Walden,    Paul,  and  0.  Lata,   intercon- 

version  of  optical  antipodes.  A.,  i,127. 
Walden,    Percy    T.     See    Henry  Lord 

Wheeler. 
Walder,  Fraru.     See  Emat  Titaber. 
Walker,  Claude  F.,  tritration  of  sodinm 

thiosulphate  with    iodic     acid.    A., 

ii,  139. 
Walker,  Claude  F.     See  Frank  Austin 

Oooch. 
Walker,  James,  and  John  S.  Ltuudea, 

determination   of  molecular    weigiits  ; 

mollification  of  Landitbvrger's  boiling 

point    method,    T.,    502;    P.,    1898, 

125. 
Walker,    Jameg,  and  John  K.     Wood, 

solubility  of  isomeric  snbiitauces,  T., 

618;  P.,  1898,  158. 
preparation  of  solid  ammonium 

cyanate,  P.,  1898,  108. 
Walker,  James  Wallace.     See  Winifred 

Judson. 
Walker,  Percy  H.,  application  of  hydro- 
gen peroxide  to  quantitative  analysis, 

A.,  ii,  540. 
Wallace,  Daniel  L.,  and  Edgar  Francis 

Smith,  electrolytic  estimation  of  cad- 

iniuni.  A.,  ii,  310. 
Wallace,    Daniel  L.      See    also  Edgar 

Francis  Smith. 
Wallace,    George    B.,   and    Arthur    R. 

Cnshny,     intestinal     absorption     and 

saline  cathartics,  A.,  ii,  442. 
Wallach,  (Hto,  absorption  of  the  violet 

rays  ot  light  by  unsaturated  ketones, 

A.,  i,  194. 


Wallach,  0^,  terpenes  and  ethereal  oils 
Pulegenic  acid  and  synthetical  pule- 
gone,  A.,  i,  484. 

terpenes    and    ethereal  oils.    Fen- 

chone.  A.,  i,  486. 

Wallaoh,  Otto,  and  Walther  Borsche, 
sulphonals  of  cyclic  ketones.  A.,  i,  301. 

Wallaoh,  Otto  [and  J.  A.  Smythe],  ter- 
l-enes  and  ethereal  oils.  I'iiiocamphone, 
a  new  camphor  from  pinenc,  A.,  i,  485. 

Wallaoh,  OUo  [and  D.  F.  Werner],  ter- 
penes and  ethereal  oils.  Cis-  and  trans- 
isomerism  in  the  menthol  series,  A., 
i,  485. 

Wallbaam,  Reinhold.   See  Adolph  Clans. 

Waller,  A.,  electrolytic  separation  of 
cadmium  and  zinc,  zinc  and  cobalt, 
and  antimony  and  tin.  A.,  ii,  257. 

Waller,  Augtutus  D.,  influence  of  acids 
and  alkalis  on  the  electrotonic  currents 
of  medullated  nerve.  A.,  ii,  394. 

Waller,  Slwyn,  aasay  of  chrome  ore,  A., 
u,  146. 

Wallentein,  Max,  changes  in  fat  during 
germinatiun.  A.,  ii,  248. 

Walter,  Johann,  improvements  in  the 
preparation  of  metallic  alloys  by  electro- 
lysis, A.,  ii,  26. 

WiUther,  Reinhold,  unsaturated  hydro- 
carbons, A.,  i,  821. 

a  new  filter  flask.  A.,  ii,  607. 

Walther,  Reinhold,  and  Wilhelm  Bret- 
•ohneider,  paramidobenzaldehyde.  A., 
i,  581. 

Walther,  Reinhold,  and  Oscar  Kauich, 
paramidobenzaldehyde,  A.,  i,  '2.'>. 

Walther,  Reinhold,  and  Arthur  Ikhloai- 
mann,  new  method  of  di»infectiou,  I. 
and  II.,  A.,  ii,  349,  630. 

Walther,  Reinhold.  See  also  0.  Zwin- 
genberger. 

Waltke,  H'illiam,  estimation  of  free 
alkali  and  alkali  carbonate  in  soaps, 
with  and  without  the  use  of  alcohol, 
A.,  li,  93. 

Wang,  Kyvin,  estimation  of  urinary  in- 
dicaii,  A.,  ii,  659. 

Wang,  Eyvin.  See  also  Axel  Johan- 
neaaen. 

Ward,  Henry  A.,  four  new  Australian 
meteorites.  A.,  ii,  342. 

Warren,  C.  H.,  mineralogical  notes  [me- 
lanotekite  :  p.seudomorphs  after  phena- 
kite  and  topaz,  &c.],  A.,  ii,  607. 

Warren,  C.  H.  See  also  Henry  Lord 
Wheeler. 

Warren,  Henry  Nepean,  electrical  energy 
caused  by  the  direct  action  of  the  atmo- 
sphere, A.,  ii,  149. 

Washington,  Henry  S.,  solvsbergite  and 
tinguaite  from  Essex  Co.,  Mass.j  A., 
ii,  611.  ' 


INDEX   OF   AUTHORS. 


725 


'WasMngton,  i/enrj/ ;S'.,  Jerome  (Kansas) 
meteorite,  A.,  ii,  613. 

Wassil^eff,  estimation  of  albumin  in 
urine,  A.,  ii,  60. 

Watson,  Thomas  L. ,  weathering  of  dia- 
base in  Virginia,  A,,  ii,  612. 

Waveren,  Th.  van,  preparation  of  meta-, 
chloro-,  bromo-,  and  iodo-salieylic 
acids,  A.,  i,  195. 

helicin.  A.,  i,  203. 

Wdowiszewski,  Henryk,  rapid  estimation 
of  pliosphorus.  A.,  ii,  454. 

Weber,  Hermann.     See  Errist  Hintz. 

Weber,  K.,  R.  Pott,  and  Bemhard 
Tollens,  compounds  of  formaldehyde 
with  uric  acid.  A.,  i,  66. 

Weber,  K.,  and  Bemhard  Tollens, 
formaldehyde  or  methylene  deriva- 
tives of  certain  polyhydric  alcohols 
and  acids  of  the  sugar  group.  A., 
i,  60,  291. 

action  of  formaldehyde  on  uric 

acid.  A.,  i,  300. 

Wedekind,  Edgar,  oxidation  of  formazyl 
compounds  derived  from  acetyl,benzoyl, 
and  methane.  A.,  i,  192. 

replacement  of  one  of  the   diazo- 

groups  in  diphenyltetrazochloride  by 
hydrogen,  A.,  i,  308. 

methods  of  formation  of  paranitro- 

diphenyltetrazole.  A.,  i,  336. 
generalisations  as  to  melting  points 

among  pentacyclic  nitrogen  compounds, 

A.,  i,  452. 
decomposition  of  2  :  5-diphenyltetr- 

azole  into  Bladin's  2-phenyltetrazole, 

A.,  i,  453. 
dimethyl-)3-naphthol,  A.,  i,  593. 

nitrogen    derivatives    of    santonic 

acid.  A.,  i,  596. 

Wedekind,  Edgar  [and  Paid  Blnmen- 
thal],  action  of  diphenyltetrazochloride 
on  acetoacetic  acid  and  benzaldehyde- 
phenylhydrazoue,  A.,  i,  454. 

Wedekind,  Edgar,  and  Leo  Stauwe,  in- 
fluence of  distance  action  exerted  by 
substituents  on  the  formation  of  tetr- 
azolium  bases,  A.,  i,  573. 

Wedell-Wedellsborg,  P.  S.,  validity  of 
Maxwell's  equations.  A.,  ii,  61. 

Wegelin,  F.     See  Emilio  Noelting. 

Wegner,  M.  See  Johannes  Pin- 
now. 

Wegscheider,  Rudolf,  production  of 
acid  ethereal  salts  from  anhydrides, 
A.,  i,  30. 

formation     of   ethereal  salts,   A., 

1,  238. 

dimorphism    of     a-monomethylic 

hemipinate,  A.,  i,  257. 

Wehmer,  Carl,  fungi  which  thrive  in 
acids.  A.,  ii,  398. 

VOL.  LXXIV.  ii. 


Wehmer,  Carl,  nutritive  value  of  sodium 
salts  for  fungi,  A.,  ii,  398. 

physiological  inequality  of  fumaric 

and  maleic  acids.   Antiseptic  action  of 
maleic  acid.  A.,  ii,  398. 

two  moulds  capable  of  producing 

citric  acid,  A.,  ii,  446. 
Weibull,      Mats,      gedrite-schist   from 
Dalecarlia,  A.,  ii,  169. 

position    of     bliabergite    in      the 

mineral  system,  A.,  ii,  439. 
Weidel,     Hugo,  methylpliloroglucinol, 

A.,  i,  578. 
Weidel,  Sm^-o,  and  Jacg'Jtes  Pollak,  nitroso- 
derivatives  of  phloroglucinol  diethyl 
ether.  A.,  i,  15. 
Weidel,  Hugo,  and  Franz  Weuzel, 
2:4-  dimethylphoroglucinol.  A., 
i,  579. 

l:3:5-triamidotrimethylbenz- 

ene  and  trimethylphloroglucinol,  A., 
i,  580. 
Weig^ann,  H.,  and  A.  Backe,  decom- 
position of  milk  fat  during  the   ripen- 
ing of  cheese,  A. ,  ii,  634. 
Weinhart,  P.,    electrolytic  detection  of 

lead  in  urine.  A.,  ii,  190. 
Weinland,  Rudolph   F.,   and  J.   Alfa, 
potassium  and  rubidium  fluorosulphates 
and  fluorophosphates.  A.,  ii,  217. 
Weinland,   Rudolph  F.,    and    August 
Gatmann,  reduction  of  thiosulphates 
to  sulphites  in   alkaline  solution,  A., 
ii,  670. 
Weisberg,  Julius,  solubility  of  calcium 
sulphite  in  water  and   in  sugar  solu- 
tions, A. ,  ii,  24. 
Weiser,  J.     See  Fercnz  Tangl. 
Weiske,  Hugo,  length   of  time   during 
which  food  remains  in  the  digesting 
apparatus  of  rabbits,  A.,  ii,  127. 

losses    and   chemical    changes  in 

vegetable  foods  when  kept  for  a  long 
time  at  high  temperatures,  A.,  ii,  134. 
Weiske,  Hugo,     See  also  A.  Wicke. 
Weiss,  /. ,  formation  of  sugar  from  fat 
in  the  body,  A.,  ii,  343. 

formation  of  uric  acid,  A.,  ii,  618. 

Weiss,  Otto,  the  carbohydrate  obtained 

from  egg-albumin.  A.,  i,  619. 
Weissbach,  Hav^,  ethylic   benzeneazo- 

cyanacetate.  A.,  i,  366. 
Wentzel,  M,     See  Hermann  Thorns. 
Wenzel,  Franz,  determination  of  acetyl 
groups    in    organic   compounds,    A., 
i,  234. 
Wenzel,  Franz.     See  also  Hugo  Weidel. 
Werner,  Alfred  [with  i^recfenc^ Beddow, 
Anton    Baselli,  and  Fr.    Steinitzer], 
constitution  of  inorganic  compounds 
XI.,  complex  cobalt  ammonium  com- 
pounds, A.,  ii,  223. 

52 


726 


INDEX  OF  AUTHORS. 


Werner,  Alfred  [and  in  part  P. 
Ferchland,  A.  Maibom,  /F.  Schmuj- 
low,  and  M.  Stephani],  constitu- 
tion of  inorganic  compounds,  VII., 
the  molecular  weights  of  inorganic 
salts,  A.,  ii,  214. 

Werner,  Alfred,  and  U.  Orliger,  consti- 
tution of  inorganic  compounds  :  cobalt- 
baaes,  A.,  ii,  379. 

Weraar,  A\fred,  and  Alb.  Mylios,  con- 
stitution of  inorganic  compounds, 
XII.,  anhydro-oxycobaltammine  and 
oxycobaltammino  salts.  A.,  ii,  884. 

Werner,  Alfred,  and  Paul  Pfeiffer,  con- 
stitution of  inorganic  compounds, 
XIV.,  molecular  compounds  of  tin 
tetrahaloida  with  tin  alky  Is,  A., 
i.  464. 

Werner,  Alfred,  and  Otorg  Bieht«r, 
constitution  of  inor^nic  compounds, 
X.,  amraonio-chromium  thiocyanogen 
conipound.s.  A.,  i,  67. 

Werner,  D.  F.    See  OUo  Wallach. 

Wernick,  IV.,  and  Kiehard  Wolffen 
■tein,  action  of  hydrogen  peroxide  on 
1-alkylpiperidine  baaea,  A.,  i,  636. 

Wetter,  Alexander,  See  Friedrieh 
Kehrioann. 

Whatmoagh,  W.  H.    See  Sevan  Laaa. 

Wheeler,  Henry  Lord,  bromine  deriva- 
tives of  2  :  3-dimethylbutane,  A. , 
i,  221. 

cycloamidinea  :  pyrimidine  deriva- 
tives, A.,  i,  638. 

Wheeler,  Henry  Lord,  and  Bayetrd 
Barnes,  the  silver  salt  of  4-nitro- 
'J-nniidobenzoic  acid  and  its  behaviour 
with  alkylic  and  acidyl  haloids.  A., 
i,  368. 

the     cycle-amides  :    2'-keto- 

benzomorpholine  and  2'-benzoparoz- 
azine  derivatives.  A.,  i,  693. 

Wheeler,  Henry  Lord,  T.  E.  Smith, 
and  C.  //.  Warren,  diacyl  anilides, 
A.,  i,  88. 

Wheeler,  Henry  Lord,  and  Percy  T. 
Walden,  action  of  amines  on  acyl- 
imido-ethers :  acylamidines,  A.,i, 660. 

Wheeler,  Henry  Lord,  Percy  T. 
Walden,  and  H.  F.  Metcalf,  acyl- 
imido-ethers,  A.,  i,  185. 

Wheeler,  Homer  J.  BteA.  L.  Winton. 

WMtaker,  Milton  C,  olivinite  and 
picrotitanite  from  Magnolia  district, 
A.,  ii,  236. 

Wiborgh,  Johan  Oustaf,  determination 
of  tlie  reducibility  of  iron  ores,  A., 
ii,  647. 

Wiohelhans,  [Karl]  Hermann,  di-/3- 
naphthaquinone  oxide.  A.,  i,  33. 

Wichrowksi,  C.  See  George  W.  A. 
Kahlbaum. 


Wieke,  A,,  and  Hugo  Weiake,  effect  of 
increasing  amounts  of  fat  in  foo<l  on 
the  utilisation  of  the  food  constituents, 
A.,ii,  127. 

Wiokhortt,  Max,  analysis  of  phosphor- 
bronze,  phosphor-copper,  phosphor-tin, 
&c.,  A.,  ii,  46. 

Widera,  Richard,  electrolysis  of  nitroso-a 
pipecolineand  nitrosotetrahydroquinol- 
me.  A.,  i,  686. 

Widnuui,  Oekar,  and  Aslrid  Cleve,  8- 
hydroxy-1 :  2  :  4-triazole  and  acidyl- 
semicarbazides,  A.,  i,  335. 

Wiada,  0.  Fritz,  chromium  tetroxide  and 
saltaof  perchromic  acid,  A.,ii,  28. 

alkali  saltaof  perchromic  acid.  A., 

ii.  295. 

Wiedemann,  [Emet]  Eilhard  [Guslav] 
and  (Jrrhard  Carl  Schmidt,  coloured 
haloid  salts  of  the  alkali  metals,  A., 
ii,  291. 

Wiji,  J.  J.  A.,  Hiibl's  iodine  addition 
process.  A.,  ii,  412,  491,  46(3. 

Wilcke,  F.    See  Daniel  Vorlander. 

Wilde,  Henry,  new  lines  in  the  spectra  of 
oxygen  and  thallium.  A.,  ii,  105. 

table  of  the  elements  arranged  with 

the  atomic  weights  in  multiple  propor- 
tions, A.,  i,  113. 

atomic  weights  of  argon  and  helium, 

A.,  ii,  115. 

Wildermann,  Meyer,  a  new  method  of 
determining  freezing  [)oints  in  very 
dilute  solution.  P.,  1897,  245;  dis- 
cussion, P.,  246. 

real  and  apparent  freezing  points 

and  the  freezing  point  methods.  A., 
ii,  110. 

Wildi,  F.    See  Josef  Tambor. 

Wiley,  Harvey  Washington,  modified 
form  of  ebullioscope,  A.,  ii,  16. 

estimation  of  potash  and  phosphoric 

Hcid  in  fodders.  A.,  11,  49. 

effect  of  humus  on  the  percentage 

of  nitrogen  in  oats,  A.,  ii,  88. 

Wiley,  Harvey  J^ashington,  and  Jy.  D. 
Bigelow,  experimental  determination 
of  the  hydrothermal  value  of  a  bomb 
calorimeter,  A.,  ii,  206. 

calories    of    combustion    in 

oxygen  of  cereals  and  cereal  products, 
calculated  from  the  analytical  data, 
A.,  ii,  470. 

Wiley,  Harvey  Washington,  and 
]V  illiam  H.  Kmg,  comparison  of  the 
standard  methods  for  the  estimation 
of  starch,  A.,  ii,  490. 

Wiley,  Harvey  IVashington.  See  also 
William  H.  Krng. 

Will,  [Carl\  Wilhelm,  and  Friedrich 
Lente,  nitration  of  carbohydrates,  A. , 
i,  227. 


INDEX   OF   AUTHOES. 


.727 


Willdenow,  Clara,  lysmic  acid  and  its 
salts,  A.,  i,  713. 

Willen,  Louis,  detection  and  estimation 
of  acetone  in  urine,  A.,  ii,  196. 

Willenz,  estimation  of  copper  as  iodide 
A.,  ii,  259. 

Willgerodt,  Conrad,  iodiuium  com- 
pounds prepared  by  the  action  of  the 
iodochlorides  on  mercury  organic  com- 
pounds, A.,  i,  420. 

Williams,  John.  See  J.  Burchmere 
Harrison. 

Williams,  Perey,  a  new  carbide  of  tung- 
sten, A.,  ii,  594. 

Williams,  Perey.  See  also  Henri  Moissan. 

Willstatter,  Richard,  ketones  of  the 
tropine  group,  VIII.,  constitution  of 
tropine.  A.,  i,  159. 

tropic  acid.  III.,  constitution  of  the 

decomposition  products  of  atropine 
and  cocaine.  A.,  i,  640. 

ketones  of  the  tropine  group,  XL, 

tropinepinacone,  A.,  i,  603. 

ketones  of  the  tropine  group,  X., 

benzylidenetropinic  acid.  A.,  i,  604. 

Willstatter,  Richard,  and  Wilhelm 
Miiller,  ketones  of  the  tropine  group, 
IX.,  the  tiopylamines.  A.,  i,  492. 

Wilson,  C.  T.R.,  condensation  of  water 
vapour  in  presence  of  dust-free  air  and 
other  gases,  A. ,  ii,  372. 

Wilson,  John.  See  William  Arthtir 
Bone. 

Winchell,  Newton  S'.,the  Fisher  meteor- 
ite, A.,  ii,  172. 

Windans,  Adolf.  See  Wilhelm  Auten- 
rieth. 

Windisch,  Richard,  action  of  formal- 
dehyde on  germination,  A.,  ii,  40. 

Winkler,  Clemens,  atomic  weights  of 
nickel  and  cobalt.  A.,  ii,  475. 

Winogradsky,  Sergei,  microbiology  of 
the  process  of  nitrification.  A., 
ii,  62]. 

Winteler,  F.,  estimation  of  perchlorate 
in  sodium  nitrate.  A.,  ii,  90. 

Winterberg,  Heinrich,  theory  of  acid 
poisoning,  A.,  ii,  530. 

Winternitz,  Hiigo,  iodised  fats  in  the 
organism,  A.,  ii,  344. 

Winterstein,  Ernst,  the  glucoses  formed 
from  chagual  gum,  A.,  i,  510. 

a  phosphorus  compound  from  plants 

which  yields  inosite  on  decomposition, 
A.,  ii,  42. 

Winterstein,  Ernst.  See  also  Ernst 
Schulze. 

Winton,  A.  L.,  and  Homer  J.  Wheeler, 
Lindo-Gladding  method  of  estimating 
potash,  A.,  ii,  484. 

Wirkner,  C.  Q.  von.  See  Georg  W.  A. 
Kahlbaum. 


Wislicenus,  ^iZAeZ??i,copperderivativesof 
ethylicdicarboxyglutaconate,  A.,  i,241. 

Wislicenus,  Wilhelm,  Karl  G-oldstein, 
and  Max  Mtinzesheimer,  constitution 
of  ethylic  oxalolevulinate  (ethylic 
diketopimelate).  A.,  i,  358. 

Wislicenus,  Wilhelm,  and  Max  Kiese- 
wetter,  homologues  of  ethylic  oxal- 
acetate,  A.,  i,  240. 

Wislicenus,  Wilhelm,  and  Max  Miinzes- 
heimer,  formation  of  carbonic  oxide 
from  ethylic  oxalacetate  and  its  deri- 
vatives (IV.),  and  ethylic  benzyloxal- 
acetate.  A.,  i,  298. 

Witt,  OttoNikolaus,  andJisM  Dedichen, 
anilineazo-a-naphthol,  A.,  i,  144. 

Woge,  Paul.     See  Arthur  Rosenheim. 

Wohl,  Alfred,  acetals  of  acraldehyde 
and  glyceraldehyde.  A.,  i,  555. 

Wohl,  Alfred,  and  Ernst  List,  decompo- 
sition of  galactose,  A.,  i,  168. 

Wohltmann,  Ferdinand,  German  East 
African  soils.  A.,  ii,  251. 

importance  of  chemical  analysis  of 

soils  for  the  laying  out  of  plantations. 
Soils  of  the  Cameroon,  A.,  ii,  251. 

Wolf,  C,  action  of  ethylic  chlorofumarate- 
on  amidoximes.  A.,  i,  695. 

Wolfif,  Tr.,  preparation  of  ^7-diphenyl- 
quinoxaline,  A.,  i,  591. 

Wolffenstein,  Richard.  See^r icABandow, 
Emil  Maass,  W,  Wernick. 

'WoVita&ma.,  Julius,  solubility  of  strontium 
salts,  especially  of  the  sulphate.  A., 
ii,  220. 

Wolfs,  Hans.     See  Carl  Billow. 

WoUji'Vife  Willielm  August.  See  William 
Aron  Henry. 

Wolman,  Ludwig,  quantitive  electi'olysis 
of  heavy  metals,  A.,  ii,  50. 

Wolman,  Ludwig.  See  also  Hans  von 
Fechmann. 

Wood,  John  K.    See  James  Walker. 

Wood,  Percival  John.  See  Arthur  George 
Ferkin. 

Wood,  Thomas  Barlow,  W.  T.  Newton 
Spivey,  and  Thomas  Hill  Easterfield, 
cannabinol,  P.,  1898,  66,  153. 

Woodman,  A.  G.,  ditferentiation  of  or- 
ganic matters  in  waters,  A.,  ii,  542. 

Woodman,^,  (r.  See  aXsoHenryP.T&Vooi. 

Woodman,  Durand,  variations  in  the 
composition  of  red  lead,  A.,  ii,  220. 

Woodruff,  E.  C,  colour  reactions  of 
nitric  and  chloric  acids,  A.,  ii,  254. 

Wood-Smith,  R.  F.,  and  Cecil  Bevis, 
polarimetric  estimation  of  gallotannic 
acid.  A.,  ii,  653. 

Woodworth,  Harold  E.  See  Arthur  Amos 
Noyes. 

Worstall,  R.  A.,  direct  nitration  of  the 
"ins.  A,,  i,  346. 

52—2 


728 


INDEX   OF  AUTHORS. 


Wontoll,  R.  A.,  antl  A.  jy.  Borwell, 
decomposition  of  heptaue  and  octane 
at  high  temperatures,  A.,  i,  101. 

Woy,  R.,  estimation  of  phosphoric  acid 
as  phosphomolybdic  anhydride,  A., 
ii,  138. 

Woy,  A'.     See  also  AnUm  8«yda. 

WrampelmeTer,  Sduard,  estimation  of 
all  the  Tolatile  fatty  acids  in  batter, 
A.,  ii.  67. 

Wright,  Robert.    See  £.  H.  Farr. 

Wroblewski,  AugutUn^  solable  starch, 
A.,  i,  8. 

chemical  behaviour  of  diastase  aod 

occurrence  of  au  anban  in  ordinary 
diastase,  A.,  i,  54,  718. 

clasBi6cation      of     proteids,      A., 

i,  287. 

what  is  Osborne's  diaataae t   A., 

i,  500. 

chemical  nature  of  the  amylolytic 

ferments,  A.,  i,  500. 

chemical  nature  of  diastase  :  deter- 
mination of  its  activity  by  the  use  of 
solable  starch  :  occurrence  of  an  araban 
in  ordina^  diastase,  A.,  i,  718. 

extraction  of  liquids.  A.,  ii,  188. 

application  of  Glan's  spectrophoto- 
meter in  animal  chemistry.  A., 
ii,  415. 

Wynkoop,  Oillet,  qualitative  separations 
with  sodium  nitrite  in  absence  of  phos- 
phates, A.,  ii,  54. 

Wynne,  lyuiiam  PcUmtr,  and  Jamt* 
Bruce,  disulphonic  acids  of  tolaene,  of 
ortho-  and  para-toluidine,  and  of  ortbo- 
and  para-cmorotoluene,  T.,  780;  P., 
1898,  168. 

Wyroaboff,  Ortgoirt,  and  AugutU  [  Fietor 
Louis]  Vemeoil,  elementary  nature  of 
the  sabetance  called  cerium.  A., 
ii.  222. 

atomic  weight  of  cerium.  A., 

ii,  294. 

separation  of  thorium  from 

cerite  metals.  A.,  ii,  839. 

[detection  and  estimation  of 

thiorum].  A.,  ii,  410. 


Yocum,  John  H. ,  estimation  of  tannin  by 
means  of  hide  powder,  A.,  ii,  360. 

Toong,  George,  and  Henry  Annable, 
benzoylphenylnemicarbazide,  P.,  1897, 
199. 

Young,  Oeorge,  and  Ernest  Clark,  action 
of  ammonia  and  substituted  ammonias 
on  acetylurethaue,  T.,  361  ;  P., 
1898,  73. 


Yoang,  Oeorge,  and  Benjamin  MUduU 

Stookwell.   formation  of  oxytriazoles 

from    seniicarbazides,    T.,    368;     P., 

1898,  73. 
Young,  Robert  Arthur,  precipitation  of 

carbohydrates    by    neutral  salts,    A., 

i,  280. 
Y9Mik%,  Stewart  JK.,  titration  of  stannous 

salts  with  iodine.  A.,  ii,  IM. 
solubility  of    stannous  iodide  in 

water  and  solutions  of  hydriodic  acid, 

A.,  ii,  595. 

iodoatannona  acid.  A.,  ii,  595. 

Yoaa^,  Stewart  fF.,  and  Maxwell  Adams, 

action  of  iodine  on  solutions  of  stannous 

chloride.  A.,  ii,  838. 
Yonag,  Stewart  W.,  and  R.  E.  Swain, 

volumetric  estimation  of   the  uitro- 

group    in    organic    compounds,    A., 

ii,  186. 
Yonng,   Sydney,   the  vapour  pressures, 

specific  volumes,  and  critical  constants 

of    normal    heptane,    T.,    675;     P., 

1898,  165. 
composition  of  American  petroleum, 

T.,    905;    P.,   1898,175;   discuwion, 

P.,  177. 
Yoang,  Sydney.     Sea  also  Francis  E. 

Franeis  and  D.  Hamilton  Jackson. 
Yvon,  Paul,  preparation  of  absolute  al- 
cohol by  means  of  calcium  carbide,  A., 

1,290. 


Z. 


Zahorski,     Boleslas,      See     Ferdinand 

Hurter. 
Zaitsohek,  Arthur,  chemical  equilibrium 

between  ethylic  alcohol  and  sulphuric 

acid,  A.,  ii,  19. 
Zalosiecki,   Roman,   dissociation   of  the 

salts  of  petroleum  acids  and  the  esti- 
mation of  free  acids  in  mineral  oils, 

A.,  ii,  266. 
Zanardi,   Francesco,   silver   paraphenol- 

sulphonatc.  A.,  i,  430. 
Zellner,  Julius,   volumetrio  estimation 

of  hydrofluoric  acid.  A.,  ii,  307. 
Zettel,  Ch.,  a  new  chromium silicide.  A., 

ii,  520. 
Zeynek,  Richard  von,  hsemochromogen, 

A.,  i,  720. 
Ziegler,  J.,  oil  of  violets  from  oil  of 

lemon-grass.  A.,  i,  677. 
Zincke,    {Ernst    Carl]    Theodor,    nitro- 

ketones,  hy  droiyketones,  ketochlorides, 

and  ketobromides.  A.,  i,  70. 
ketochlorides  and  orthodiketones  of 

azimidobenzene.  A.,  i,  537. 
Zincke,  Theodor,  and  Oeorg  Egly,  2:4- 

tetrachloro-l :  3-diketotetrahydronaph- 

tbalene.  A.,  i,  439. 


INDEX   OF   AUTHORS. 


729 


Zincke,  Theodor,  and  Albert  Bohde,  ac- 
tion of  ammonia  on  hexachloroketo-R- 
pentene  (m.  p.  28°),  A.,  i,  302. 

Zolcinski,  J.,  examination  of  some  cheap 
black  Chinese  teas,  A.,  ii,  531. 

Zopf,  Wilhelm,  compounds  from  lichens, 
A.,  i,  89,  489. 

Zoso,  A.   See  P.  Bonomi  da  Monte. 

Zsigmondy,  Richard,  aqueous  solutions 
of  metallic  gold,  A.,  ii,  622. 


Zsigmondy,  Richard,  purple  of  Cassius, 

A.,  ii,  599. 
Ztintz,    'Nathan,     metabolism     during 

muscular      work       in       dogs,       A., 

ii,  83. 
r6le  of  sugar  in  animal  metabolism, 

A.,  ii,  238. 
Zwingenberger,  0.,  and  Reinhold  Wal- 

ther,    isomeric    phenyltolylmethenyl- 

amidines.  A.,  i,  519. 


INDEX  OF  SUBJECTS. 


ABSTRACTS.     1898.     Parts  I.  &  II. 

(Harked  A.  i  and  A.  ii  respectively) ;  and  also  to  Transactions,  1898 
(marked  T.) ;  and  to  Proceedings  of  the  Session  1897 — 1898, 
Nos.  183  to  197,  Nov.,  1897— June,  1898  (marked  P.). 


INDEXERS. 


J.  Bruob,  B.So. 

A.   W.   CB088LKY,  M.Sc,  Ph.D. 
T.  EwAK,  B.Sc.,  Ph.D. 
M.   0.   FORSTRB,   Ph.D. 

E.  Gould INO,  B.Sc 


Abies  pectinata,    seeds,     decomposition 
products  of  proteids  from  (Schulze), 
A.,  ii,  179. 
Abietio  acid,  pinorosinol  salt  of  (Bam- 

BEROFH  and  Landhirdi.),  a.,  i,  88. 
Absorption,  intestinal,  causes  of  (Wat- 
MOUTU  Reid),  a.,  ii,  345. 
from   the    small    intestine    (Hober), 

a.,  ii,  298. 
of    fat    from    the    alimentary    canal 

(Hakley),  a.,  ii,  86. 
of  food,   effect  of  giring  fat  on  the 
(WicKE  and  Weiske),  A.,  ii,  127. 
Absorption  coefficients  of  gases.      See 

Solubility. 
Acacia   caUehu     extract,    characteristic 

reactions  of  (Dibtrrioh),  A.,  i,  269. 
Aconmnlators.  See  Electrochemistry. 
Acetal,  action  of,  on  gelatin  (Bbokmakn 

and  ScHARFSyBEROER  GEN.  SeRTZ), 

A.,  i,  55. 

brom-,  action  of,  on  the  sodinm  deri- 
vative of  ethylic  malonftte(PERKiN 
and  Spranklino),  P.,  1898,  112. 
Acetaldehyde,  decomposition  of,  by  elec- 
trical oscillations  (de  Hemptinne), 
A.,  ii,  281. 

action  of  silent  electric  discharge  on, 
in  presence  of  nitrogen  (Berthrlot), 
A.,  i,  554. 

action  of  mercuric  oxide  on  (Nef), 
A.,  i,  112. 


J.  S.  Haldanb,  M.A. 
R.  L.  Jbnks. 
P.  A.  E.  Richards. 
L.  J.  Spencer,  M.A. 
ii  F.  Thorpe,  Ph.D. 


M.D.,  F.R.S. 


Aoetaldehyde,  action  of  mercuric  nitrate 
on  (Hofmann),  a.,  i,  635. 
action  of,  on  gelatin  (Beckmann  and 

SCHARFENBEROER  OEN.   SbRTZ),  A., 
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tion of  (VON  I^echmann),  a.,  i,  627. 
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Acetaldoxime,    action  of  hypochlorites 

on    (Oechsner   de     Coninck),    A., 

i,  566. 
Acetalmalonic    acid,    and    its    ethylic 

salt  (Perkin  and  Sprankling),  P., 

1898,  112. 
Acetamide,  allotropic  forms  of  (Nicol), 
A.,  ii,  369. 

odourless,  from  the  mercury  deriva- 
tive (FORSTER),  T.,  791. 

action  of  silicon  tetrachloride  on 
(Harolb),  a.,  ii,  509. 

oxidation  of,  by  solutions  of  hypo- 
chlorites (Oechsner  de  Coninck), 
A,,  i,  564. 

mercury   derivative    (Fobster),    T., 
783;  P.,  1898,  169. 
Acetamide,  brom-,  action  of  aniline  on, 
(Bischoff),  a.,  i,  10. 

cyan-,    action    of     chloroform     and 
sodium  ethoxide  on  (Errbra),  A., 
i,  298. 
m  -  Acetamidobenzeneazo-m-phenylene- 

diamine,    and   its    acetyl    derivative 

(Eiermann),  a.,  i,  250. 
Acetamidobenzimidazole     (Gallinek), 

A.,  i,  44. 
2-Acetainidobenzoic  acid,  4-nitro-,  and 

its   salts   (Wheeler  and    Barnes), 

A.,  i,  368. 
Acetamidobenzylidenephenylhydrazone 

(Walther  and  Kausch),  A.,  i,  25. 
Acetamidoborueol  (Duden    and   Mac- 

intyre),  a.,  i,  677. 
o-Acetamidocinnamonitrile  (Pschorr), 

A.,  i,  492. 
Acetamidodimethyl  -j)  -  phenylenediam- 

ine,    compound    of     with     methylic 

iodide  (PiNNOwand  Koch),  A.,  i,  132. 
Acet'amidodiphenylaminesulplioiiic  acid 

(Bamberger,  Busdorf    and  Sand), 

A.,  i,  521. 
4-Acetamido-2':3-ditolylamine(BAMBER- 

GER,   BtJSDORF  and  Sand),  A.,  i,  522. 
o-Acetamidoguaiacol,    and   its    nitroso- 

derivative    (Meldola    and    Streat- 

feild),  T.,  690  ;  P.,  1898,  166. 
Aeetam.idLO-cyclo''b.exa,ne{acetohexamethyl- 

enamide)  (Scharvin),  A.,  i,  129. 
Acetamidomethoxycoamarin       (Bigin- 

elli),  a.,  i,  251. 
Acetamidometbylazimidobenzene 

(PiNNOW  and  Koch),  A.,  i,  133. 
2'-Acetamido-3'-io-nitroplienylquinoline 

(Pschorr),  A.,  i,  492. 
v-Acetamidophenoxyacetic    acid,  o-m- 

r^mitro- (Howard),  A.,  i,  29. 
^-Acetamidophenoxyaceto-^'-phenetidide 

(Howard),  A.,  i,  30. 
^-Acetamidophenyl-^-ethoxy-«>-tetra- 

hydro-a-naplithylamine(JACOBSoNand 

Turnbull),  A.,  i,  441. 


2'-Acetamidophenylic    ethylenic    ether 

(Kinzel),  a.,  i,  576. 
4-Acetamidoqniiioline  (Clads  and  Feo- 

benius),  a.,  i,  150. 
p-Acetamidosalicylic  acid,  methylic  salt 
of   (Einhorn  and    Hollandt),   A., 
i,  578. 
Acetamidotetramethyl-?«-phenylene- 
diamine  (Pinnow  and  Wegner),  A., 
i,  184. 
Acetanilide,  preparation  of  (Pawlew- 

SKi),  A.,  i,  363. 
rate  of  formation  of  (Goldschmidt 

and  Wachs),  A.,  ii,  67. 
allotropic     forms     of     (Nicol),    A., 

ii,  369. 
double  salts  of,  with  cuprous  chloride 

and  cuprous  bromide  (Comstock), 

A.,  i,  181. 
ethylic  propylic,aud  butylic  carbonates 

(Merck),  A.,  i,  249. 
Acetanilide,  ^-brom-,    double    salt  of, 

with  cuprous  bromide  (Comstock), 

A.,  i,  181. 
3:4:  b-trihrom-,    2:4:  5-^ribromo- 

nitro-  and  3:4:  5-Wbromo-2-nitro- 

(  Jackson     and    Gallivan),     A., 

i,  362. 
^-chlor-,  preparation  of  (Hentschel), 
A.,  i,  130. 
Acetanilidetrimethylammonium    chlor- 
ide and  its  salts  (Rumpel),  A.,  i,  247. 
Acethydroxamic  acid,  action  of  ethylic 

chlorocarbonate    on    (Jones),    A., 

i,  173. 
action  of  nitrous  acid  on  (Hantzsch 

and  Sauer),   A.,  i,  171. 
benzoate  of  (Jones),  A.,  i,  172. 
Acethydroxamic  carbonic  acid,  ethylic 
salt,  and   products  of  distillation  of 
(Jones),  A.,  i,  173. 
Acetic  acid,  from  fusion  of  camphoric 

acid   with   potash   (Crossley    and 

Perkin),  T.,  14  ;  P.,  1897,  217. 
migration  constants   of  (Schrader), 

A.,ii,  13. 
effect  of  temperature  on  the  acidity  of 

(Degener),  a.,  i,  404. 
mutual    solubility    of    benzene    and 

(Aignan  and  Dugas),  A.,  ii,  62. 
mixtures   with   benzene,  elevation  of 

the   freezing   points    of,   by  water 

(Mihaly),  a.,  ii,  17. 
ortho-,     dissociation    of    (Nef),   A., 

i,  109. 
decomposition  of,  by  electrical  oscilla- 
tions (de  Hemptinne),  a.,  ii,  282. 
action  of  silent  electric  discharge  on, 

in  presence  of  free  nitrogen  (Ber- 

thelot),  a.,  i,  558. 
reaction  of,  with  amines  (Bischoff), 

A.,  i,  73. 
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Acetic  acid,  condensation  of,  with  fur- 

furacraldehyde  (Rohmkb),  A.,i,  300. 

action   of  hydrogen   bromide  on,   in 

Sresence    of    ether    (Frnton    and 
ostling),  T.,  556. 
action  of  hydrogen  cyanide  on  (Fis- 
cher), A.,  i,  214. 
estimation  of,  in  the  presence  of  in- 
organic salts  (Blount),  A.,  ii,  266. 
Acetic  acid,  lead  salt,  allotropic  forms  of 
(Nicol),  a.,  ii,   369. 
sodium  salt,  boiling  points  of  alcoholic 
solntions  of  (Jones  and  Kino),  A., 
ii,  322. 
y-benzylphenylic  and  p-cnmophenylic 
salts  of  (Peratoner  and  Vitali), 
A.,  i,  642. 
a-benzoylethylic,  benzoylpropylic  and 
benzoyl-isopropylic   salts,    and   the 
action  of  alkalis  on  (Collkt),  A., 
i,  123. 
ethylic  salt,  velocity  of  hydrolysis  of 
(SuuBOROUOH  and  Feilmann),  P., 
1897,  243. 
niethylic  salt,  decomposition   of,    by 
electrical  oscillations  (de  Hkmp- 
tinne),  a.,  ii,  282. 
action  of  silent  electric  discharge  on, 
in    presence    of   nitrogen   (Ber- 
thelot),  a.,  i,  588. 
methylic  ether  of  amide  of,  action 
of  hydrochloric  acid  on  (Traubb 
and  Sielaff),  A.,  i,  354. 
^-nitromamylic  salt  (Shaw),   A.,   i, 

608. 
i8-nitrobatylic  salt  (Pacwels),  A.,  i, 

607. 
/3-naphthylic    salt     (EiNHORN      and 

Hollandt),  a.,  i,  578. 
7-iodopropylic  salt  (Henry),  A.,  i,  5. 
Acetic  acid,  amino-    See  Glycocine. 
brom-,  ethylic  salt,  action  of  ethylic 
formate  on  (Blaise),  A.,  i,  631. 
phenylic     salt     (Kitnckell      and 

Scheten),  a.,  i,  264. 
propylic,  isopropylic  and  wobutylic 
salts  (Steinlen),  A.,  i,  403. 
bromocyan-,   ethylic    salt,    action    of 
sodium,  ethylic  sodio-acetoacetate, 
ethylic  sodiocyanacetate  or  aniline 
on  (Nef),  a.,  i,  107. 
chlor-,   action  of  heat    on  (Grassi- 
Cristaldi),  a.,  i,  294. 
propylic  and  butylic  salts  (Stein- 
len), A.,  i,  403. 
rfichlor-,  phenylic  salt  of  (Kunckrll 

and  Johannssen),  A.,  i,  254. 
tricYiloT-,  conductivity  and  thermo- 
chemistry of  (Rivals),  A.,  ii,  106. 
cyan-,  action  of  propaldeliyde  and  iso- 
valeraldehyde  on  (Stuassmann), 
A.,  i,  295. 


Acetic  acid,  cyan-,  ethylic  salt,  action 
of  bromine  on  (Nef),  A.,  i,  107. 
action  of   chloroform  and  sodium 
ethoxide     on     (Errera),     A., 
i,  297. 
action   of  sodium    ethoxide    and 
ethylic  iodide  or  benzylic  chlor- 
ide on  (Nef),  A.,  i,  108. 
fluororfibrom-  and  its  sodium,  barium, 
and     ethylic      salts,     and     amide 
(SwARTS),  A.,  i,  457. 
iod-,    ortho-ethylic    salt   (Nef),    A., 

i,  114. 
isonitramino-,     action     of     methylic 
iodide  on,  and  ethylic  and  benzylic 
ethers  of  (Traube  and  Sielaff), 
A.,  i,  854. 
thio-,  action  of  arsenic  trichloride  and 
arsenites  on,  and    of  iodine  and 
arsenites  on  (Taruoi),  A.,  i,  123, 
124. 
removal  of  sulphur  from,  by  alkalis 
(ScHULz),  A.,  i,  502. 
Acetic    acid    bacteria,    action     of,   on 
various    alcohols,    sugars,    and    fatty 
acids  (SiEFKRT),  A.,  ii,  399. 
Acetic   chlorides,  chlor-,  preparation  of 
(Frank LAND    and    Patterson),   T., 
183;  P.,  1898,  28. 
Acetic  fluoride,  fluoro-rfibrom-  (Swarts), 

A.,  i,  457. 
Acetic  peroxide  (Nef),  A.,  i,  110. 
solid,    pruparation    of    (Colson),    A., 
i,  559. 
Aeetie  snlphide,  action  of  arsenic  tri- 

sulphide  on  (Taruoi),  A.,  i,  124. 
Acetina,  mono-,  di-  and  tri-,  velocity  of 
hydrolysis  of  the,  by  hydrochloric  acid 
(Geitel),  a.,  ii,  330. 
Acetoacetic  acid, 

ethylic  salt,  explanation  of  the  form- 
ation of  (Nef),  a.,  i,  112. 
tautomerism  of  (Schiff),  A.,  i,  355  ; 
(Schaum),  a.,  i,  629  ;  (Hbnkich), 
A.,  i,  631. 
enolic  and  ketonic  forms  of  (Mor- 
RELL  and  Crofts),  P.,  1898,  121. 
separation  of  two  desmotropic  forms 

of  (Schiff),  A.,  i,  237. 
action    of  silent  electric   discharge 
on,  in  presence  of  free    nitrogen 
(Berthelot),  a.,  i,  559. 
action     of     benzylideneaniline     on 

(Schiff),  A.,  i,  237. 
action  of  ferric  chloride  on  (MoR- 
RELL    and    Crofts),    T.,     346 ; 
P.,  1898,  65,  121. 
action  of  mercuric  nitrate  on  (HoF- 

mann).  A.,  i,  635. 
condensation  of,  with  aldehydes  and 
amines  (Knoevbnaoel),  A.,  i,  406, 
446. 
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Acetoacetic  acid, 

ethylic  salt,  condensation  products  of, 
with  benzylamine  (HANTZSCHand 
Hornbostel),  a.,  i,  195. 
condensation  of,  with  dibromindone 

(Liebermann),  a.,  i,  682. 
condensation   of,    with   isatic   acid 

(Pfitzinger),  a.,  i,  207. 
benzylideneaniline    compounds    of, 
action  of  sodium  methoxide   on 
(Schiff),  a.,  i,  355. 
isomeric     anils     and    diphenylhy- 
drazones  of  (Hantzsch  and  Horn- 
bostel), A.,  i,  195. 
oxime    action     of    hydroxylamine, 
hydrochloride  on(JoviTSCHiTSCH), 
A.,i,  64. 
sodium  derivative  of,  action  of  cyan- 
ogen on  (Tbaube),  a.,  i,  241. 
3-Acetoacetylpyridine    (fi-acetoacetylpy- 
ridyl)    and    its     salts    and    dioxime 
(Ferenczy),  a.,  i,  271. 
Aceto-jD-amidodimetliylaniline,     chloro- 

(RuPE  and  V^tecka),  A.,  i,  571. 
Acetobenzamide    (Wheeler,   Walden 
and  Metoalf),  A.,  i,  186. 
^-nitro-  (Pinner  and  Gradenwitz), 
A.,  i,  95. 
Acetobenzhydroximic  benzoate  (Jones), 

A.,  i,  173. 
Acetobenzimido-ethylic  and    -propylic 
ethers     (Wheeler,     Walden     and 
Metcalf),  a.,  i,  186. 
Acetobomylamide  (Forster),  T.,  392  ; 

P.,  1898,  97. 
^-Acetobromauilide,  compound  of,  with 
sodium      hydroxide       (Cohen      and 
Brittain),  T.,  160. 
a-and  /3-Acetobromonaplithalide 

sodium     hydroxides      (Cohen      and 

Brittain),  T.,  161,  162. 

o-Acetobromotoluidide,    compound    of, 

with  sodium  and  potassium  hydroxides, 

and  the  action   of  chloroform   on   it 

(Cohen  and  Brittain),  T.,  159,  161. 

^-Acetobromotoluidide,    compounds  of, 

with  potassium  and  sodium  hydroxides 

(Cohen  and  Brittain),  T.,  160,  162; 

P.,  1898,  10. 

Acetobromotolylhydrazine        (Hew^itt 

and  Pope),  T.,  176  ;  P.,  1898,  7. 
Acetocatecholcarbohydrazide  (Einhorn 

and  Lindenberg),  A.,  i,  410. 
Acetodibenzylideneacetophenoneamide 

(Tambor  and  Wildi),  A.,  i,  313. 
Acetohezamethyleneamide     {acetamido- 

cyclohexane)  (Scharvin),  A.,  i,  129. 
Acetol.     See  Acetylcarbinol. 
Acetoliclienostearic  acid  (Hesse),   A., 

i,  534. 
Acetometliylamlide,preparation  of  (Paw^- 
lewski),  a.,  i,  363. 


2-Acetonaphthalide,l-  bromo-,  rfichloro- 

and  1:3:  i-trichlovo-,  dichlorides  and 

tetrachlorides  of  (Claits  and  Jack), 

A.,  i,  324. 
o-  and  iS-Acetonaphthalide,  compounds 

of,  with  sodium   hydroxides  (Cohen 

and  Brittain),  T.,  161,  162. 
Acetone,  boiling  points  of,  at  710  to  780 
mm.  (Fuchs),  A.,  ii,  556. 

decomposition  of,  by  electrical  oscilla- 
tions i(DE  Hemptinne),  a., 
ii,  281. 

action  of  silent  electric  discharge  on, 
inpresence  of  nitrogen  (Berthelot), 
A.,  i,  554. 

action  of  mercuric  nitrate  on  (Hof- 
mann),  a.,  i,  635. 

action  of  nitric  oxide  on  (Trattbe), 
A.,  i,  350. 

condensation  of,  with  furfuracral- 
dehyde  (Rohmer),  A.,  i,  300. 

condensation  of,  with  isatic  acid,  and 
with  ^-methylisatic  acid  (Pfitz- 
inger), A.,  i,  207. 

condensation  products  of,  with  acids 
and  ammonia,  explanation  of  the 
formation  of  (Nef),  A.,  i,  112. 

detection  of,  in  urine  (Mallat),  A., 
ii,  357. 

estimation  of,  volumetrically  (Keb- 
ler),  a.,  ii,  56. 

estimation  of,  in  urine  (Willen),  A., 
ii,  196  ;  (Martz),"A.,  ii,  358. 
Acetone,  pentachlor-,    action   of    phos- 
phorus pentachloride  on  (Fritsch), 
A.,  i,  63. 

isonitroso-,  action  of  hydroxylamine 
on  (Jovitschitsch),  A.,  i,  64. 
Acetonedicarboxylic  acid,  condensation 
of,  with  benzaldehyde  (Petbenko- 
Kritsohenko  and  Plotnikoff), 
A.,  i,  142. 

condensation  of,  with  m-chlorobenzal- 
dehyde,  m-nitrobenzaldehyde,  p-ni- 
trobenzaldehyde,  and  with  methyl- 
salicylaldehyde  (Petrenko-Kbit- 
schenko),  a.,  i,  529. 

ethylic   salt,    condensation    of,    with 
ethylic  orthoformate  (Errera),  A., 
i,  562. 
Acetonedipropionic    anhydride   (Doeb- 

ner),  a.,  i,  359. 
Acetonedipyruvic  acid,  phenylhydrazide 
of  (Doebneb),  a.,  i,  359. 

potassium  salt,  action  of  phenyl - 
hydrazine  hydrochloride,  and  of 
hydroxylamine  hydrochloride  on 
(Doebner),  a.,  i,  359. 

anhydride,  action  of  ammonia  on  ;  di- 
imide  of  ;  reduction  of  ;  action  of 
bromine  on  ;  tetrabromide  of 
(Doebneb),  A.,  i,  359. 
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Acetone-ethylacetal,       -diethylacetal, 
-dimethylacetal  and  -dipropylacetal 
(Ci.Ai.sEN),  A.,  i,422. 
Acet07i<:obornylamide    (Fokster),     T., 

395  ;  P. ,  1898,  97. 
Aeetonio     aeid.       See     a-Hydroxyiso- 

butyric  acid. 
a-Aoetonyltricarballylic      acid,     from 
hydrolysis  of  ethylic  a-acetylbutane- 
tetracarboxylate,  and   ita  silver    salt 
(RuHRMAKN  and  Brownino),  T.,  730 ; 
P.  1898,  168. 
Aoetophenone,  action  of  nitric  oxide  on 
(Traube),  A.,  i,  850. 
action  of  sodium  on  a    mixtare    of, 
with  benzoic  chloride  (Prkkr    and 
Lachmax.v),  a.,  i,  121. 
condensation  of,   with   furfuracralde- 

hvde(RdHMKR),  A.,  i,  300. 
condensation    of,    with     isatic    acid 

(Pfitzinokr),  A.,  i,  207. 
compound  of,    with  phosphoric  acid 
(KLAORSandALLENDORF),  A.,i,477. 
Acetophenone,   brom-,     preparation  of 

(RuMi'F.i,),  A.,  i,  246. 
Acetophenone-;>-aminophenol,    and    its 
salts,  acetyl  and  benzoyl   derivatiTes, 
oxime  and  hydrazone  (Vionolo),  A., 
i,  253. 
Aeetophenoneoarboxylio    aeid,   hydra- 
/oiie-inttliiodide  of  (Gadiuel    and 
Ehchbnbach),  a.,  i,  213. 
trtchlor-   (Zinckx    and    Eolt),    A., 
i,  440. 
Aoeto-m-  and  p-phenylenediamides,  ni- 
tre-, reduction  of  (Gallinek),  A.,i,44. 
Acetophenylfenchylamide       (Gaudnrk 
audCocKHURN),  T.,  277  ;  P.,  1898,  9. 
Acetophenylhydraiidaceto-p-amidodi- 
methylaniline  (Rui-Kaud  Vsetf.Cka), 
A.,  i,  571. 
Acetophenylhydrazide    (Nbwkll),    A., 
i,  431. 
preparation     of    (Pawlkwski),     A., 

i,  363. 
action  of  lime  on  (Brunner),  A.,  i,  91. 
Acetophorone,  constitution   of  (Brkdt 

and  KuBEL),  A.  i,  265. 
iso-Acetophorone  (iao-phorone),  identity 
of,  with  A^-1  :  3  :  3-trimethyl-ci/cZo- 
he.xenone-5  ;  and  its  behaviour  with 
sulphurous     acid,    ammonia,     and 
7ft-nitrobenzaldehyde  ;  dibromide  of 
(Kerp  and  Muller),  A.,  i,  265. 
constitution  of,  oxidation  of,  phenyl- 
hydrazone   and  oximes  of  (Bredt 
and  RiJBKL),  A.,  i,  264,  265. 
Aceto-o-toluidide,  rate  of  formation   of 
(Goldschmidt    and   Wachs),    A., 
ii,  67. 
action  of  caustic  soda  on  (Cohen  and 
P^ITTAIN),  T.,  157,  161. 


Aceto-j:>-tolaidide,    action     of     caostic 
soda  on    (Cohen  and   Brittain), 
T.,  168. 
m-nitro-,  isomeric  forms  of  (Schaum), 
A.,  ii,  212. 
Acetoxime,    action      of     bromine     on 
(PiLOTY),  A.,  i,  289. 
hyi)ochlorite  (Piloty),  A.,  i,  289. 
physiological  action  of  (Modioa),  A., 
li,  846. 
Acetoxyacetylqainol      (Klinorr      and 

KOLVKNHACH),  A.,  i,  467. 
Acetoxybenzylacetophenone       (  Fruer- 

hTEI.N-  and  V.  KOSTANKCKI),  A.,  i,  371. 

Acetoxy  beniy  lie  ethylic  ether  (  Cl  a  is  en  ) , 

A.,  i,  422. 
2'-Acetoxybeniylideneacetophenoneand 

its  dibromide  (Feukkstein  and  Kos- 

TANECKl),  A.,  i,  583. 
0-,  m-,  andp-Aeetoxybeniylideneindane- 
dione  (von  Kostanecki  and  Lacz- 
K0W8KI),  A.,  i,  32. 

2-brom-   (Klobski    and  ton  Kosta- 
necki), A.,  i,  872. 
S-Aoetoxybeniylidenemethyl        ;>-tolyl 

ketone,    .'>-hronio-   (Feuerstein    and 

V.  K()srA.\F.<'Ki),  A.,  i,  371. 
Acetoxybenzylidenepiperonalacetone 

(v.     KoSTANKi^Ki    and    Makon),    A., 

i,  373. 
2-Aoetoxycoamaraiin6  (Cebrian),   A., 

i,  583. 
;)-Acetoxy-if'-cnmylaniline,        dihromo- 

(AuwEU-s  and  Suki.don),  A.,  i,  647. 
;)-Acetoxy-i^-cumylic  alcohol  and  -ethylic 

ether,  </(l)roiii-  derivatives  of  (Auwers 

and  Sheldon),  A.,  i,  647. 
2-AcetoxydibenzyUdeneacetone       (von 

Ko.sTANECKi  and  Makon),  A.,  i,  373. 
Aeetoxy-2  :  4-dimethylphloroglacinol 

(Weiuk.i,  and  Wknzel),  A.,  i,  579. 
Acetoxyethylicether(CLAi8EN),A.,i,422. 
Acetoxyflavone     (Emilewicz     and    v. 

Ko.STANECKl),  A.,  i,  869. 

Acetoxyheptanedicarboxylic  aeid.  See 
Acctoxytetramethylglutaric  acid. 

Acetoxymaleic  anhydride  (Michael  and 
Bucher),  a.,  i,  256. 

Acetoxymethoxybenzylideneindanone, 
2-brom-     (Kloi!.ski     and    von    Kos- 
tanecki). A.,  i,  372. 

Acetox3miethylbenzylideneacetophenone 
(Feoer-stein  and  v.  Kostanecki), 
A.,  i,  370. 

2-Acetoxy-2-methylcoamarazine,  nitro- 
(CEnniAN),  A.,  i,  583. 

Acetoxymethylphloroglucinol(WEiDEL), 
A.,  i,  578. 

Acetoxynaphthalene-2-carboxylio  acid, 
ethylic  salt  (Mktznku),  A.,  i,  153. 

2-Acetoxy-2-phenylconmarazine  (Ceb- 
rian), A.,  i,  583, 
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3-Acetoxyphenylic  1 : 2-diacetoxynaph- 

thylic      ether      (Blumenfeld      aud 

Fkiedlander),  a.,  i,  145. 
Acetoxyquinol  (Thiele),  A.,  i,  469. 
Acetoxysitosterol    and    Acetoxy-^-sito- 

sterol  and  their  dibromides  (Bukian), 

A.,  i,  72. 
Acetoxytetramethylglutaric  acid  {ace- 

toxyhcptanedicarboxylic  acid)  and  its 

anhydride,  phenylamide  and  phenyl - 

imide  (Blaise),  A.,  i,  631. 
Acetoxy-1 : 2  : 4-trihydroxynaphthalene, 

salt  of  (Thiele),  A.,  i,  469. 
Acetoxytrimethylphloroglucinol  (Wei- 
del  and  Wenzel),  A.,  i,  580. 
Acetoxytropinone,     trihvom.-,     formula 

and   preparation   of    (Willstattee), 

A.,  i,  162. 
Acetylacetone,   solubility  of,   in  water 
(Rothmund),  A.,  ii,  504. 

condensation   of,    with   formaldehyde 
(Scholtz),  a.,  i,  43. 
Acetylacetonedioxime,      reduction      of 

(Harries  and  Haga),  A.,  i,  293. 
Acetylanhydro-o-aminobenzaldehyde 

(Posner),  a.,  i,  361. 
AcetyKriamidoazobenzene  (Tauber  and 

Walder),  a.,  i,  23. 
IJ-Acetylanisoil,     dichlor-     (Kunckell 

and  Johannssen),  A.,  i,  254. 
Acetylanthranilic  acid,  preparation  of 

(Pawlewski),  a.,  i,  363. 
Acetyl-ilz-baptigenin      (Gorter),      A., 

i,  39. 
I'-Acetylbenzoparoxazine      ("Wheeler 

and  Barnes),  A.,  i,  694. 
Acetylbenzoylmesaconic    acid,    ethylic 

salt  (RuuEMANN  and  Browning),  T., 

730  ;  P.,  1898,  168. 
Acetylbenzylideneresacetophenone 

(Emilewicz  and  v.  Kostanecki),  A. , 

i,  369. 
Acetylbiuret,    potassium     and    sodium 

salts        of       (Ostrogovich),        A., 

i,  336. 
Acetyl-o-(and-^-)bromobenzeneazo- 

phenol  (Hewitt,  Moore,  and  Pitt), 

A.,  i,  653. 
Acetylbromotolueneazo-a-naphthol 

(Hewitt     and     Stevenson),      A., 

i,  569. 
Acetylbromotolueneazophenol  (  Hew  itt 

and  Stevenson),  A.,  i,  569. 
a-Acetylbntanetetracarboxylic  acid, 

ethylic  salt  and  amide  (Ruhemann  and 

Browning),  T.,  729  ;  P.,  1898,  168. 
Acetylwobutylsuccinic  acid,  ethylic  salt, 

hydrolysis  of  (Bentley  and  Perkin),- 

T.,  49  ;  P.,  1897,  219. 
1:3:  5-Acetylbutyltoluene,  and  its  di- 

nitro- derivative  (Baur-Thurgau),  A., 

i,  524. 


Acetylisobutyrylmethane,  from  hydro- 
lysis of  methylic-7-acetyldimethyl- 
acetoacetate,  and  its  copper  derivative 
(Conrad  and  Cast),  A.,  i,  512. 

Acetylcamphoroxalic  acid  (Tingle),  A., 
i,  443. 

Acetylcamphoryloxime  (Lowry),  T., 
999. 

Acetylcannabinol  (Dunstan  and 
Henry),  P.,  1898,  45;  (Wood, 
Spivey,  and  Easterfield),  P.,  1898, 
66,  153. 

Acetylcarbinol  {acetol),  action  of  benz- 
hydrazide  on,  and  its  phenylhydrazone 
(Pinktjs),  a.,  i,  224. 

Acetylcedrol  (Rousset),  A.,  i,  595. 

AcetyKcirachlorpropionamide,  c^ichlor- 
(Zincke  and  Rohde),  A.,  i,  302. 

Acetylchrysocetraric  acid  (Hesse),  A., 
i,  535. 

a-Acetylcoumarin,  and  its  ;8-bromo-de- 
rivative  and  phenylhydrazone  (Rap), 
A.,  i,  317. 

Acetyl-if'-cumene,  its  oxime  and  a  com- 
pound of,  with  phosphoric  acid 
(Klages  and  Allendoef),  A,,  i,  477. 

Acetylcyanidine,  ^Wtbio-,  from  action  of 
alcoholic  potassium  hydrogen  sulphide 
ono-rfichlorocyanethine  (Troeger  and 
Hornung),  a.,  i,  554. 

Acetyldehydrophenylbenzylidenehydr- 
azone  (Minunni),  A.,  i,  191. 

Acetyldiazobenzeneapigenin  (Perkin), 
T.,  667;  P.,  1898,  161. 

Acetyldiazobenzenemorin  (Perkin),  T., 
671  ;  P.,  1898,  161. 

Acetyl-2  : 5-dihydroxypyridine  (Kuder- 
natsch),  a.,  i,  271. 

7-AcetyIdimethylacetoacetic  acid,  me- 
thylic  salt,  and  its  sodium  and  copper 
derivatives  and  monoxime  ;  also  its 
hydrolysis,  and  the  action  of  ammonia 
on  it  (Conrad  and  Gast),  A.,  i,  512. 

Acetyl-7-dimethylbutyric  acid,  from  iso- 
lauronic  acid,  and  its  oxime  (Perkin), 
T.,  844;  P.,  1897,  201. 

Acetyldimethyl«po8afEranine  (Kehr- 
MANN  and  Wetter)  A,  i,  439. 

Acetyldi-;3-naphthaquinone      oxide 
(Wichelhaus),  a.,  i,  33. 

3-Acetyl-l :  2-diphenyldiketodihydro- 
pyrroline  and  its  oxime  (Schiff  and 
Gigli),  a.,  i,  490. 

Acetylditolylcedriret  (Nietzki  and 
Bernard),  A.,  i,  529. 

Acetylene,  purification  of  commercial 
(Lunge  and  Cedercreutz),  A., 
ii,  54  ;  (BERGEand  Reychler),  A., 
i,  546. 
as  an  illuminant  (Bunte),  A,  i,  219. 
action  of  light  on  (Bone  and  Wilson), 
P.,  1898,  155. 
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Acetylene,  effect  of  electric  discbarge  on, 

alono  and  in  presence  of  nitrogen 

(Bkrthelot)  a.,  i,  394. 
critical    pressure    of     (Leduo     and 

Saoerdotb),  a,  ii,  471. 
decomposition   of,   by  heat   (Habrr 

and  Oechelhauser),  A.,  1,  218. 
action  of  iodine  on  (de  Chaluot),  A., 

i,  116. 
action  of  mercnric  nitrate  on  (HoF- 

MANN),  A.,  i,  635. 
action  of,  on  fuming  snlphuric  acid 

(MuTHMANN ;     Schrokter),     A., 

i,  614. 
combination  with  ozvgen  nnder  the 

influence       of      silent      discharge 

(Mixter),  a.,  1).  202. 
chlorination  of  (Mounetrat),  A.,  i, 

614. 
toxic    action  of  (Mosso   and  Orro- 

LENOHi)  A.,  ii,  246. 
dibromide,     dissociation    of    (Nkf), 

A.,  i,  114. 
tetrabromide  as  a    heavy  liquid   for 

separating  minerals,  and  for  optical 

work  (Muthmann),  A.,  ii,  485. 
tetrachloride.       See    Ethane,     Utra- 

chlor-. 
crystalline  compound  of,  with  cuprous 

chloride       (Chavastklon),       A., 

i,  618. 
mixed  hydrates  of,  with  bromoform, 

chloroform,      ethvlenic      chloride, 

methylenic  chloriae,methylic  iodide, 

methylchloroform,      /rtbromethane 

and  carbon  tetrachloride  (de  For- 

CRAND  and  Sully),  A.,  i,  896. 
di-iodide  (de  Chalmot)  A.,  i,  116. 
sodium  and  potassium  derivatives  of 

(Moissan),  a.,  ii,  338. 
analysis    of    (Lunge     and     Cedkr- 

cRBDTz),  A.,  ii,  54  ;  (HEMPELand 

Kahl),  a.,   ii,   410  ;  (Beroe  and 

Rkychler),  a.,  i,  546. 
estimation    of   (Chavastelon),    A., 

ii,  410. 
use  of,  in  analysis  (S5derbaum)  A., 

ii,  191. 
Acetylenedicarbozylic  acid,  electrolytic 

dissociation  of  (Smith),  A.,  ii,  285. 
Acetylethenyltriamidonaphthalene, 
hydrochloride,  sulphate,    nitrate,  and 
picrate  (Markfklut),  A.,  i,  483. 
Acetyl-3'-ethyl-2'-indolinone       (  Brun- 

nek),  A.,  i,  91. 
Acetylethyltricarballylic    acid,  ethylic 
salt    (RuHEMANN    and    Browning), 
T.,  728;  P.,  1898,  167. 
Acetyleugenol  (Ekdmann),  A.,  i,  37. 
Acetylformaldehydetrihydroxyfluorone- 
dicarbozylic      acid      (Mohlau    and 
Kahl),  A.,  i,  261. 


Acetylformaldozime     (Dunstan     and 

Bossi),  T.,  367;  P.,  1894,  57. 
Acetylgallotannic  acid,  rotatory  power 

of    (Ko.SENHKIM    and      ScilIDBOWITZ), 

T.,  884  ;  P.,  1898,  171. 
Acetyl  groups,    determination    of,    in 
organic    compounds    (Wenzkl),     A., 
i,  284. 
Acetylhamamelitanain       (Grijttneb), 

A.,  i,  598. 
Acetylhemipinic  V.ioimidine,  brom- 

(IJisiuzvcKi  and  Fink),  A.,  i,  427. 
Acetylhomovitexiji(PERKiN),  T.,  1029  ; 

P.,  1898,  184. 
Aoetylhydrocinchonine,    and    its   salts 

(Hesse),  A.,  i,  388. 
Aeet]rl-;>-li7droxy-if'-onmylic      bromide, 
dihrom-    (AuwERii    and    Sheldon), 
A.,i,  647. 
AcetTlidene,   brom-,  identity  of,    with 
broniacetylene,  and  action  of  iodine 
on(NEF),  A.,  i,  114,  115. 
bromoe{iiod>,       action      of      sodium 
ethoxide,  of  potash,  and  of  sodium 
acetate  on  (Nef),  A.,  i,  115. 
dichlor-,  hydroxide  (Nef),  A.,  i,  109. 
diiod;   action  of  heat,    of   reducing 
agents,   of    sodium   ethoxide,   of 
bromine,  of  nitric  acid,   and  of 
alcoholic  potash  on  (Nef),    A., 
i,  114. 
hydrobromide.      See    Acetylidene, 
hromodiiodo-. 
Acetyljalapinolic       acid,     b.      p.     of 

(Kko.mku),  a.,  i,  678. 
Acetylketobeniomorpholine  (Wiieelkr 

and  Baknks),  A.,  i,  694. 
4-Acetyl-2methoxy-l:4-qninone-4-mon- 

oxime  (Pfob),  A.,  i,  71. 
Acetyl-8'-methyl-2'-indolinone    (Brun- 

nkr),  A.,  i,  91. 
Acetylmethylmorpholquinone,   prepara- 
tion of,  reactions,  and  azine  derivative 
(Vongerichten),  A.,  i,  281. 
Acetylmethylnaphthamorpholine 

(Stokhmek  and  Fh.vnkk),  A.,  i,  452. 
Acetyl-3-methyloxindole  (Keissert  and 

.SciiERK),  A.,  i,  316. 
Acety  lmethylapoaaffi:anine(  Keh  rmann 

ami  Wetter),  A.,  i,  437. 
Acetylmorphenol,  oxidation  product  of 

(Vongekichten),  a.,  i,  281. 
Acetyl-d-naphthylbenzamidine 

(Wheeler     and      Walden;,      A., 

i,  651, 

Acetyl-a-naphthylic   methylic      ether, 

bropti-,  and  the  corresponding  ethylic 

ether  (Kunckell  and  Scheven), 

A.,  i,  255. 

rfichlor-,    and      the       corresponding 

ethylic     ether     (Kunckell     and 

JOHANNSSEN),  A.,   1,  254. 
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Acetyl-m-nitrodiphenyloxytriazole 

(Young  and  Stockwell),  T.,   373  ; 

P.,  1898,  74. 
Acetyl-c^z^-^-nitrodiphenyltriazole, 

(Pinner  and  Gradenwitz),  A.,  i,  96. 
Acetylnitroditolylcedriret  (Nietzki  and 

Bernard),  A.,  i,  530. 
Acetylopiazone  (  Bistrzycki  and  Fynn), 

A.,  i,  427. 
Acetyloroselone,  m.  p.  of  (Popper),  A., 

i,  600. 
Acetylouabain  (Arnaud),  A.,  i,  378. 
Acetylphenetoil,    dicUor-    (Kunckell 

and  Johannssen),  A.,  i,  254. 
Acetyl-^-pheuetoilazophenol  (Hewitt, 

Moore,  and  Pitt),  A.,  i,  654. 
Acetylphenylbenzamidine,  and    its  m- 

chlor-    derivative     (Wheeler     and 

Walden),  a.,  i,  651. 
Acetylpllenyl(^^■cllloracetic    acid,    o-di- 
chlor-,     and      its     methylic      salt 
(ZiNCKEand  Egly),  A.,  i,  440. 

o-^richlor-,      and     its     sodium    and 

methylic    salts,      anhydride      and 

hydroxylactone(ZiNCKE  and  Egly), 

A.,  i,  440. 

3-Acetyl-4-phenyl-2:6-dimethyl-A->5-di- 

hydropyridine-S-carboxylic         acid, 

ethylic      salt     (Knoevenagel     and 

Ruschhaupt),  a.,  i,  449. 
Acetylphenyldimethylosotriazole, 

amino-  (PoNZio),  A.,  i,  386. 
Acetylphenylic    ^-bromethylic     ether, 

chlor-  (Kunckell  and  Johannssen), 

A.,  i,  254. 
Acetyl -3'-phenyl-2'-iiidolino]ie    (Brun- 

ner),  a.,  i,  91. 
Acetylphenyl-zS-naphthyloxytriazole 

(Young  and    Stockwell),   T.,  371  ; 

P.,  1898,  74. 
Acetylphenyl-^-tolyloxytriazoIe  (Young 

and  Stockwell),  T.    370 ;  P. ,  1898, 

73. 
Acetylphloroglucinol  monethylic  ether 

(Pollak),  a.,  i,  305. 
Acetylpiperidylcarbamide  (Young  and 

Clark),  T.,  366. 
Acetylpiperonalresacetophenone 

(Emilewicz  and  v.  Kostanecki),  A., 

i,  370. 
Acetylpropylic    iodide  (Verley),    A., 

i,  558. 
Acetylpyroguaiacin       (Herzig       and 

Schiff),  a.,  i,  530. 
Acetylpyruvic  chloralide  (Schiff),  A., 

i,  464. 
Acetylqainol,  and  its  acetate,  diacetate 

and  dibenzoate,  and  their  phenylhy- 

drazones  (Klinger  and  Kolvenbach), 

A.,i,  467. 
Acetylsemicarbazide     (Widman      and 

Cleve),  a.,  i,  335. 


Acetylsuccinic  acid,  ethylic  salt,  action 

of   ammonia    on    (Guareschi),    A., 

i,  177. 
Acetylsuccinimide     (Guareschi),     A., 

i,  177. 
Acetylsyringic    acid    (Gadamerj,    A., 

i,  197. 
Acetyltartaric  acid,  chlor-,  methylic  and 

ethylic     salts,      rotatory     power     of 

(Frankland    and    Patterson),   T., 

186  ;  P.,  1898,  29. 
Acetylthienone,     compound    of,     with 

phosphoric  acid  (Klages  and  Allen - 

dorf),  a.,  i,  477. 
Acetylfiithioacetylcyanidine,  from  action 

of    alcoholic    potassium   sulphide   on 

a-dichlorocyanethine    (Troeger    and 

Hornung),  a.,  i,  554. 
Acetyl -^-toluoyltriazoxole  (Boeseken), 

A.,  i,  698. 
Acetyl -j3-tolylbenzamidine     (Wheeler 

and  Walden),  A.,  i,  651. 
Acetyl -^-tolylsemicarbazide (Young  and 

Stockwell),  T.,  369  ;  P.,  1898,  73. 
o-Acetyltricarballylic  acid,  ethylic  salt 

and  amide  (Ruhemann  and  Brown- 
ing), T.,  727;  P.,  1898,  168. 
Acetyltriphenylethanediol    (Gardeur), 

A.,  i,  436. 
Acetyltriphenylfurfuranol  (Thiele),  A., 

i,  469. 
Acetyluracilcarboxylic  acid,  ethylic  salt 

(MiJLLER),  A.,  i,  276. 
Acetylurethane,  action  of  acetamide,  of 

acetanilide,     of    acetylcarbamide,    of 

ammonia,    of    aniline,    of  o-   and   fi- 

naphthylamines,  of  diphenylamine,  of 

methylamine,    of   piperidine,    and   of 

phenylcarbamide     on     (Young     and 

Clark),    T.,   ,363—368;    P.,    1898, 

73. 
Acetyl vitexin  (Perkin),  T.,  1022;  P., 

1898,  184. 
Acetyl-^-xylene,    compound     of,    with 

phosphoric  acid  (Klages  and  Allen- 

dorf),  a.,  i,  477. 
Achroodextrin  (Lintner),  A.,  i,  460. 
Acid,    C(iHjo04,  from   the   oxidation  of 
isoacetophorone,  and  its  anhydride, 
anilic   acid,    and  anil  (Bredt  and 
RiJBEL),  A.,  i,  264. 

CgHgNjO,  from  ^-tolenyldioxytetr- 
azotic  acid  and  sodium  amalgam 
(Lossen  and  Schneider),  A.,  i,  84. 

CgHj204,  from  the  oxidation  of  iso- 
acetophorone  (Kerp  and  MiJLLER), 
A.,  i,  265. 

C8H14O2,  from  a-tanacetogendicarb- 
oxylic  acid  (Fromm),  A.,  i,  675. 

C8H14O3,  from  the  oxidation  of  iso- 
acetophorone  (Bredt  and  RiJBEL), 
A.,  i,  264. 
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Aeid,  C(H7N04,  obtained  by  action  or  am- 
monia on  phthalonic  acid,  and  its 
salts  (Graebe  and  TnuMrr),  A., 
i,  818. 

CgHi^O^,  from  oxidation  of  tfo-aceto-   \ 
phorone  (Bredt  and  RObkl),    A., 
1,  264. 

C9HWO4,  from  fenchocamphorone 
(Wallach),  a.,  i,  488. 

CgUwOf,  from  ethylic  methvlacrylate 
and  ethylic  sodiomethylinalonatc 
(ScHRYVEB),  T.,  70  ;  P.,  1897,220. 

CjHiiO,    (ScHBTVEB),    T.,    71 ;    P., 

1897,  220. 

(^•H)eO,,  from  fusion  of  camphoric  aeid 
with  soda,  oxidation  of  (Crosslkt 
and  Pbrkin),  T.,  86  ;  P.,  1897,  218. 

CsHj.O,,  from  i^-campholactone  (Lkk8 
and  Perkin),  P.,  1898,  111. 

C»H„04,  and  its  silver  salt,  anhprdride, 
from  fusion  of  camphoric  acid  with 
soda  (CRO88LET  and  Pkrkin),  T., 
48  ;  P.,  1897,  218. 

CioHifO*.  from  cam phorquin*ne,oxime, 
phenylbydrazone,  semicarbazone 
(Manabmk  and  Samuel),  A.,  i,  47. 

C,,H.,Oy  from  camphoric  anhydride 
and  aluminium  chloride  (Lbbs  and 
Perkin).  P.,  1898.  111. 

^tH|«0„  from  cedrene(RoC88rr),  A., 
i,  595. 

C|,H,QOf,  from  camphoroxalic  and 
sulphuric  acids  (Tinolk),  A., i,  444. 

Ci|U]|N,04,  from  the  amide  of  benz- 
hydroximic  acid  and  ethylic  chloro- 
fumarate  (KtiULiKo),  A.,  i,  695. 

C,(H|«Of,  obtained  by  condensation 
of  orcinol  with  chloral  hydrate 
(Hewitt  and  Dixon),  T.,  899  ;  P., 

1898,  108. 

CjgHigOa,  by  reduction  of  jalapinolic 

acid  (Kroher),  A.,  i,  678. 
Ci7H,7NOj,    obtained     from    o-benz- 

amidocinuamic  acid  (Erlbnmeyer), 

A.,  i,  197. 
CigHjoOj,  from  uo-butyllerulinic  acid 

and   hydrogen    cyanide    (Bkntlet 

and  Perkin),  T.,  60. 
CigUi^NjOjj,  from  acetonedicarboxylic 

acid       and       p-nitrobenzaldehyde 

(Petrenko-Ebitschenko),        a., 

i,  529. 
C^HgoOg,   obtained    from     j3-phenyl- 

glutaric  anhydride,  and  its  silver 

Milt    (Avery    and    Bouton),    A. , 

i,  527. 
CjiH^oOj,    from   reduction    of    cholic 

acid;    its    anliydiide,    and    nitro- 

derivative  (Pbeol),  A.,  i,  709. 
C108HJ40NS8O43S,  formed  by  action  of 

nitrous    acid     on    albumose  ;     its 

barium  salt  (Schrottkr),  A.,  i,  610. 


Aeid,  obtained  from  beetroot  juice  ;  cal- 
cium   salt    (VOM    LlPPMANJ^,    A., 
i,  877. 
isomeric     with      1-phcnylbeiizene- 
2:8:5:6-tetracarboxyli(-   acid,    and 
its  salts  (MicHABL  and  Bucher), 
A.,  i.  256. 
(m.  p.  185°)  and  acid  decomposing  at 
220 — 260°  from  Ramalina  ceruchis 
(HB88B),  A.,  i,  682. 
(m.    p.    142°)  occurring    in   Roccella 

deeipiau  (Ubbsb),  A.,  i,  538. 
obtained  from  wool  wax,  and  its  mag- 
nesium   salt  (Dabmbtabdter  and 
LifhcuOtz),  a.,  i,  245. 
standard,  preparation  of,  by  absorp- 
tion of  hydrogen  chloride  (Moody). 
T.,  658  ;  P.,  1898,  149. 
Aeidimetry,  use  of  the  electrometer  for 
titration  (BdiTOXR),  A.,  ii,  89. 
use    of    normal    sodium    oxalate    in 
(SdRBNSBN),  A.,  ii,  186. 
Aeiditj,   estimation    of,   in    beer,    kc. 
(Ott),  a.,  ii,  464. 
precipitation  of  ca&einogen  in  milk  as 
test  of  (OrDtzner),  a.,  i,  100. 
Aoidi,    taste    of,    related    to   ionisation 
(Richards),  A.,  ii,  209;  (Kastle), 
A.,  ii,  471. 
secretion    of,    by  molluscs  (Schobn- 

1.BIN),  A.,  ii,  442. 
action  of,  as  poisons  (Wintebbbbo). 
A. ,  ii,  530. 
Aeids.  amide-,  isolation  of  (OBLorr),  A., 

i,  295. 
Acids,  dibasic,  formation  of  anhydrides 

of  (6taix),  a.,  i,  125. 
Acids,  fatty,  from  fusion  of  camphoric 
acid     with     potash     (Crcsslky     and 
Perkin),  T.,  4  ;  P.,  1897,  217. 
Aeids,   organic,   absorption    spectra  of 
(Si'uino),  A.,  ii,  201. 
action  of  silent  electric  discharge  on, 
in   presence    of   nitrogen    (Ber- 
th klot).  A.,  i.  558. 
oxidation  of,  in  presence  of   ferrous 
iron  (Fknton),  P.,  1898,  119. 
Acids   (or  their  salts    or    derivatives). 
See  also  : — 
Abietic  acid. 

Acetaldehydedisulphonic  acid. 
Acetalmalonic  acid. 
Acetamidobenzoic  acid. 
^-Acetamidosalicylic  acid. 
Acethydroxaraic  acid. 
Acethydroxamic-carbonic  acid. 
Acetic  acid. 
Acetoacetic  acid. 
Acetonedicarboxylic  acid, 
Acetonedipyruvic  aeid. 
Acetonic  acid. 
o-Acetonyltricarballylic  acid. 
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Acids.     See  : — 

Acetophenonecarboxylic  acid. 
Acetoxytetramethylglutaric  acid. 
Acetylbenzoylmesaconic  acid. 
a-Acetylbutanetetracarboxylic  acid. 
Acetyh'sobutylsuccinic  acid. 
Acetylcamphoroxalic  acid. 
7-Acetyldimethylacetoacetic  acid. 
Acetyldimethylbutyric  acid. 
Acetylenedicarboxylic  acid. 
Acetylethyltricarballylic  acid. 
Acetylgallotannic  acid. 
Acetylpheiiyldichloracetic  acid. 
Acetylplienyldimethyldihydropyri- 

dinecarboxylic  acid. 
Acetylpyruvic  acid. 
Acetylsuccinic  acid. 
Acetylsyringic  acid. 
Acetyltartaric  acid. 
o-Acetyltricarballylic  acid. 
Acetyluracilcarboxylic  acid. 
Aconitic  acid. 
Acrylic  acid. 
Adipamic  acid. 
Adipic  acid. 

Aldehydopyromucic  acid. 
Allylphosphoric  acid. 
Amylenepentacarboxylic  acid, 
iso- Amylidenedimalonic  acid. 
l-zso-Amyliudolecarboxylic  acid. 
Anhydrobisdiketobydrindenecarb- 

oxylic  acid. 
Anhydrocamphoronic  acid. 
Anhydrofenchocarboxylic  acid. 
Anilinoacetic  acid. 
Anilino-)8-Mobutyric  acid. 
Anilinomalonanilic  acid. 
Anilinomalonic  acid. 
Anilino-a-phenylacetic  acid. 
Anilino-o-propionic  acid. 
Anilpyruvic  acid. 
Anisenyltetrazotic  acid. 
Anisic  acid. 
Anisoylacetic  acid. 
Anisoylacetoacetic  acid. 
Anisoylglyoxylic  acid. 
Apocrenic  acid. 
Aspartic  acid. 
Atranoric  acid. 
Atranorinic  acid  {physciol). 
Atraric  acid. 

Atronic  and  iso- Atronic  acids. 
Atropic  and  tso- Atropic  acids. 
Azelaic  acid. 
Azelamic  acid. 
Azoxybenzoic  acid. 
Barbatic  acid. 
Behenic  acid. 

Benzaldehyde-o-sulphonic  acid. 
o-Benzamidocinnamic  acid. 
o-Benzamidohydroxycinnamic  acid. 
Benzaminesiilphonic  acid. 


Acids.     See : — 

Benzanilidosulphonic  acid. 
Beuzeneazobenzoic  acid. 
Benzenediazocarbamide-benzeuesul- 

phinic  acid. 
Benzenediazoic  acid. 
Benzenesulphinic  acid. 
Benzenesulphonic  acid. 
Benzenetetradi-m-phosphoric  acid. 
Benzenylaminofumaric-esoanhydride- 

carboxylic  acid. 
Benzenyloxytetrazotic  acid. 
Benzenylo?ioxyteti"azotic  acid. 
Benzenyltetrazotic  acid. 
Benzhydroxamic  acid. 
Beuzilideneacetoacetic  acid. 
Benzoic  acid. 

Benzophenonesulphonic  acid. 
Benzotoluido-o-si;lphonic  acids. 
Benzoylacetohydroxamic  acid. 
Benzoylacetic  acid. 
Benzoylbenzhydroxamic  acid. 
Benzoylglutaric  acid. 
w-Benzoylheptoic  acid. 
Benzoyh'sonicotinic  acid. 
)8-Benzoylpropionic  acid. 
Benzoylpyruvic  acid. 
BenzoyKsosuccinic  acid. 
Benzoyltartaric  acid, 
o-Benzoyltricarballylic  acid. 
Benzylaminobutyric  acid. 
Benzylaminocinnamic  acid. 
Benzylaminopropionic  acid. 
Benzylamino-iso- valeric  acid. 
Benzylic  acid. 

Benzylideneacetonoxalic  acid. 
Benzylideneaminosalicylic  acid. 
Benzylidenediacetoacetic  acid. 
Benzylidenediacetonedicarboxylic 

acid. 
Benzylidenedimalonic  acid. 
Benzylideneglutaric  acid. 
Benzylidenemalonic  acid. 
Benzylidene-/3-naphthylaminoaceto- 

acetic  acid. 
Benzylidenetropinic  acid. 
Benzyliminophenylpropionic  acid. 
5-BenzyliudoIe-a-carboxylic  acid. 
Benzylmalonic  acid. 
Benzylmethylmalonic  acid. 
Benzyloxalacetic  acid. 
Benzylphenacylacetic  acid. 
Benzylphosphinic  acid. 
Benzylpyruvic  acid. 
Benzylsulphonic  acid. 
Betorcinolcarboxylic  acid. 
Bilianic  acid. 

iso-Butanedicarboxylic  acid. 
cycZo- Butanedicarboxylic  acids. 
Butanepentacarboxylic  acid. 
Butoxysuccinic  acid. 
iso-Butylacetic  acid. 
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Aeids.    See  :— 

Batylenepentacarboxylic  acid. 
ISO-  outylethanetricarboxylic  acid. 
I'-wo-Butylindolecarboxylic  acid. 
wo-Butyllevulinic  acid. 
Butylphthalidecarboxylic  acid, 
iso- Butylsuccinic  acid. 
1:8:  5-Butyltoluicacid. 
Batylxylylcarboxylic  acid. 
Butylxylylglyoxylic  acid. 
Butyric  and  wo- Butyric  acids. 
Caffeic  acid. 

Caffeidinecarboxylic  acid. 
Callopiflmic  acid. 
Camphorcarboxylic  acid. 
Camphop3rric  acid. 
Camphoianic  acid. 
Camphoric  acid. 
Catnphoronic  and  isoCamphorouic 

acids. 
Caniphoroxalic  acid. 
Cainphorsulphonic  acid. 
Camphylic  acid. 
Connabinic  acid. 
Cantharic  acid. 
Cantharidiu. 
Caperatic  acid. 
Capranic  acid. 
Capraric  acid. 
Caproic  acid. 

Carbaniidohydrazidoacetic  acid. 
Carbanilpheiiylaminoacetic  acid. 
Carbocincliomcronic  acid. 
Carboxybenzoylfomiic  acid. 
2-Carboxy-3  : 4-dimethoxymandolic 

acid. 
Carboxyglutaric  acid. 
Carboxymethylauinolineacetic  acids. 
Carboxyphenylaichloracetic  acid. 
Canninic  acid. 
Camaubaic  acid. 
Camic  acid. 
Cerotic  acid. 
Cetraric  acid. 
Cholanic  acid. 
Cholesteric  acid. 
Cholic  acid. 
•  Cholylic  acid. 
Chrysocetraric  acid. 
Chrysophanic  acid. 
Cinchotinesulphouic  acid. 
Cinnamic  acid. 

Cinnamylideneacetoacetic  acid. 
Citraconic  acid. 
Citric  acid. 
Coccellic  acid. 
Corydalinic  acid. 
p-Conm&Tie  acid. 
Cro tonic  acid. 
/8-wo-Cuminic  acid. 
Cumylideneacetoacetic  acid. 
Cyanuric  acid. 


Afiids.     See : — 

Cymencsulphonic  acid. 
Deamidoalbuminic  acid. 
Dehydracetic  acid. 
Dehydroanisoylacetic  acid. 
Dehydrocholiu  acid. 
Deoxybenzoin-3-carboxylic  acid. 
Diacetylglyceric  acid. 
Diacetylphenyldimethylpyridiue- 

carboxylic  acid. 
Diacetylsuccinic  acid. 
Diacetyltartaric  acid. 
Dially  I  phosphoric  acid. 
Dianliydrobisdiketohydrindene- 

carboxylic  acid. 
Dianilinobenzylideneacetonedi- 

carboxylic  acid. 
Diazobenzenebromobenzenesniphiuic 

acid. 
Diazobenzenetoluenesulphinic  acid. 
Diazocarboxylic  acid. 
p-Diozo-o-toluenesulphonic  acid. 
Dibenzhydroxainie  acid. 
Dibenzovlhydrazido-acetic  acid. 
Dibenzyl-o-carboxylic  acid. 
Dibenzyldisulphonic  acid. 
Dibenzyl  2  :  2  -disnl  phonic  acid. 
Di-ifo-butylacotic  acid. 
Di-wo-butylglycollic  acid. 
Di-wo-butylmalonic  acid. 
Dicarboxyglutacoiiic  acid. 
Didecylsuccinic  acid. 
/3-Diethoxyacrylic  acid. 
Diethoxymethyleneacetonedicarboxy- 

lic  acid. 
Diethoxyphenylpropionic  acid. 
Diethoxypropiouic  acid. 
Diethoxypyrotartaric  acid. 
Diethylacetoacetic  acid. 
Diethylaminobenzoylbenzoic  acid. 
Diethylatninobeuzylbenzoic  acid. 
Diethylaniiuo-7/i-hydroxy-o-beuzoyl- 

benzoic  acid. 
Diethylainino-7rt-hydroxylbenzylbenz- 

oic  acid. 
Diethylguaiaretic  acid. 
Diethylmalonic  acid. 
Diethyl [tarabanic  acid. 
Diethylphosphoric  acid. 
Diethylthioparabaiiic  acid. 
Diglycerophosphoric  acid. 
Dihydrocamphoric  acid. 
Dihydrocamphoronesulphonic  acid. 
Dihydro-)8-camphylic  acid. 
Dihydro-iso-indolebenzoic  acid. 
Dihydro-i»o-lauronic  acid. 
Dihydro-iso-lauronolic  acid. 
Dihydronaphthoic  acid. 
Dihydrophthalic  acid. 
Dihydropiperylenedicarboxylic  acid. 
Dihydroxydicarboxyphenylaceticacid. 
Dihydroxybcnzoic  acid. 
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Acids.     See  : — 

Dihydroxydihydroci/c?ogeranic  acid. 
Dihydroxydihydroz'sogeranic  acid. 
Dihydroxymaleic  acid. 
1 : 3-Dihydroxynaphthalene-2-carb- 

oxylic  acid. 
Dihydroxynicotinic  acid. 
Dihydroxyphenylacetic  acid. 
Dihydroxypyridinecarboxylic  acids. 
Dihydroxypyridinedicarboxylic  acid. 
Dihydroxystearic  acid. 
Dihydroxytartaric  acid. 
Diketohydrindenedicarboxylic  acid. 
Diketo-octohydrophenanthrenecarb- 

oxylic  acid. 
Dimethoxybenzoic  acid. 
Dimetlioxydipbenyltetrahydropyrone- 

dicai-boxylic  acid. 
Dimethylacetoacetic  acid. 
Dimetbyladipic  acid. 
Dimethylamino-o-benzoylbenzoic  acid. 
Dimethylaminobenzylbenzoicacid. 
Dimethylanilinohydrophthaloylic 

acid. 
Dimethylanilinophthaloylic  acid. 
Dimethylaspartic  acid. 
Dimethylbutylmandelic  acid. 
Dimethylcinchonic  acids. 
Diniethyleneprotocatechuic  acid. 
Dimethylfumaric  acid. 
j36-Ditnetliylglutamic  acid, 
Dimethylglutaric  acids. 
Dimethylitaconic  acid. 
Dimethyllevulinic  acid. 
Diraethylmalonic  acid. 
Dimethylphosphoric  acid. 

2  : 4-Dimethylpyridine-3-carboxylic 
acid. 

1  : 2'-Dimethylquinoline-4'-carboxylic 
acid. 

3  : 2'-Dimethylc[uinoline-3'-4'-dicarb- 
oxylic  acid. 

Dimethylsuccinic  acids. 
Dimethyltricarballylic  acid. 
Dimethyluric  acids. 
Diphenacylfumaric  acid. 
Diphenoxythiophosphoric  acid. 
2'-3'-Diphenylcinchonic  acid. 
Diphenylphosphoric  acid. 
Diphenyltetrahydropyronedi- 

carboxylic  acid. 
Diphenylthioparabanic  acid. 
1  :  5-Diphenyl  1:2:  3-triazole-4-carb- 

oxylic  acid. 
Dipropylmalonic  acid. 
Dipulvic  acid. 

Dipyridyltetracarboxylic  acid. 
Di-^-tolyltbioparabanic  acid. 
Divaricatic  acid. 
Divaricatinic  acid. 
Divarictic  acid. 
Eicosylmalonic  acid. 
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Acids.     See  : — 
Elaidic  acid. 
Ellagitannic  acid. 
Erucic  acid. 
Erythric  acid. 
Ethane-a)8-disulphinic  acid. 
Ethane-o3-disulphonic  acid. 
Ethanetetracarboxylic  acid. 
Ethane-aooj-tricarboxylic  acid. 
Ethoxyacrylic  acid. 
Ethoxybehenic  acid. 
Ethoxybenzeiiesulphonic  acid. 
7-Ethoxybutyric  acid. 
^-Ethoxycinnamic  acid. 
Ethoxycitraconic  acid. 
Ethoxydiphenylphthalamic  acid. 
^-Ethoxyglauconic  acid. 
^-Ethoxyhydroglauconic  acid. 
Ethoxymalonic  acid. 
Ethoxymethyleneacetonedicarboxylic 

acid. 
Ethoxymethylenemalonic  acid. 
^-Ethoxyphenyloxamic  acid. 
Ethoxypropionic  acids. 
Ethoxysuccinic  acid. 
S-Ethoxyvaleric  acid. 
Ethylacetoacetic  acid. 
Ethylallylparabanic  acid. 
Ethylallylsuccinic  acid. 
Ethylallylthioparabanic  acid. 
Ethylaminobenzoic  acid. 
Ethylanilino-o-butyric  acid. 
Ethylanilino-o-propionic  acid. 
Ethylenebenzhydrylcarboxylic  acid. 
Ethylenesulphonic  acid. 
a-Ethylglutaric  acid. 
Ethylideneacetoacetic  acid. 
o-Ethylideneglutaric  acid. 
Etbylmalonic  acid. 
Ethylnitrolic  carbonic  acid. 
Ethylparabanic  acid. 
Ethylphosphoric  acid. 
a-Ethylpropane-aao^-j3-tetracarboxylic 

acid . 
Ethylpiilvic  acid. 
Ethylsuccinic  acid. 
Ethylthioparabanic  acid. 
Evernic  acid. 
Everninic  acid. 
Fenchenei^hosphonic  acid. 
Fencbocarboxylic  acid. 
Fencholenic  acid. 
Filicic  acids. 
Filicinic  acid. 
Flavaspidic  acid. 
Formaldehydetrihydroxyfluoroncdi- 

carboxylic  acid. 
Formamidinediazoamidoformic  acid. 
Formaurindicarboxylic  acid. 
Formazylbeii  zenecarboxylic  acid. 
Foimazylbenzenedicarboxylic  acid. 
Formhydroxamic  acid. 
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Acidi.     See  :— 
Formic  acid. 
Fumaramic  acid. 
Fomaric  acid. 

Furfaracrylideneacetic  acid. 
Furfuracrylidcnomalonic  acid. 
Furfuracrylidcncphenylacetic  acid. 
Furfuracrylidencpyruvic  acid. 
FurrnrylidenephenTlacetic  acid. 
FurfurylidenepyruTic  acid. 
Furfarylsaccinic  acid. 
Gallic  acid. 
Gallotannic  acid. 
Geronic  and  t.<o-Geronic  acids. 
Glancouic  acid. 
Glaconic  acid. 
Glataconic  acid. 
Glutamic  acid. 
Glutaric  acid. 
Glyceric  acid. 
Glycerophosphoric  acid. 
Glycocholic  acid. 
GlycoUic  arid. 
Glyoxylic  acid. 
Guaiarctic  acid. 
Gyrophoric  acid, 
mematommic  acid. 
Htematomminic  acid. 
Harminic  acid. 

Hemimellithenetricarboxylic  acid. 
Hemininic  acids. 
eyefo-Heptanecarboxylic  acid. 
eye&Heptatricnecarboxylic  acid. 
im>-Heptenoic  acid. 
Heptoic  acid. 
Ileptylmalonic  acid. 
Hpxahydrocaroic  acid. 
Hexahydroterophthalic  acid. 
(^eto-Hezanedicarboxylic  acids. 
cyclo-Hexenedicarboxylic  acids. 
^S-Hexenoic  acid. 
cj/cZo-Hexinenedicarboxylic  acids. 

Homoitaconic  acid. 

Homophthalic  acid. 

Hydrazidoacetic  acid. 

Hydrazido-p-phenoxyacettc  acid. 

Hydrocinchoninesulphonic  acid. 

Hydrocyanic  acid. 

Hydrodiphthalolactonic  acid. 

Hydroglauconic  acid. 

Hydromnconic  acid. 

Hydro-/3-naphthaglauconic  acid. 

Hydrotheobromuric  acid. 

o-Hydroxyanilinobiityric  acid. 

p-Hydroxyauilinopropionic  acid. 

Hydroxybehenic  ucid. 

Hydroxybcnzoic  acids. 

Hydroxybenzylideneaminoformic  acid. 

o-Hydroxybenzylidenehydrazidoacetic 
acid. 

Hydroxybfnzylsulphonic  acid. 

7-Hydroxy-o-wo-butylvaleric  acid. 


Aeids.     See  : — 
Hydroxybutyric  and  a-Hydroxy-iiw- 

butyric  acids. 
Hydrozycarbaminic  acid. 
Hydroxydiazobcnzylsalphonic  acid. 
o-Hydroxydiw.'    "   '      ''       '  1. 
6-Hydroxy-2-di  ihcnyl- 

hydro-4-pyroi.;    .  ...      :.,..;  acid. 
l-Hydroxy-2 : 6-dimethylpiperidone- 

6-carboxylic  acid. 
Hydroxy diphcnylphthalamic  acids. 
Hydroxydiphcuylpropionic  acid. 
Hydroxyfciichenic  acid. 
w-Hydroxyhexahydrotoluic  acid, 
Hydroxyhcxoic  acid. 
Hydroxykitopinu'lic  acid. 
2'-Hydroxylt'pidiiiic  acid. 
Hydroxymethyll^nzencsulphonicacid. 
o,-Hydroxy-a,-niethyl-a-wooutyl- 

glutaric  acid. 
1  -Hydrox  ymethyleyeZohexane-2-carb- 

oxylic  acid. 
Hydroxymethyltfopropylacetic  acid. 
Hydroxynonoic  acid. 
a-Hvdroxypentenoic  acid. 
Hyd,roxyphenylbutyric  acid. 
Hydroxyphonylcinnamic  acid. 
a-Hydroxy-7-jdienylcrotonic  acid. 

SHydroxyphcnyloxamic  acid, 
ydroxypropanestilphonic  acid. 
Hydroxypyridinedicarboxylic  acid. 
Hydroxysalicylic  acid. 
Hydroxyterephthalic  acid. 
/3-Hydroxytetraniethylglntaric  acid. 
Hydroxytoluencazolwnzoic  acid. 
Hydroxytoluic  acid. 
Hydroxytrimesic  acid. 
a-Hydroxyraleric  acid. 
Indoneacetoacetic  acid. 
Indonemalonic  acid. 
Indoxylic  acid, 
lodosponginsulphonic  acid, 
lononeoximeacetic  acid. 
Itaconic  acid. 
Isatic  acid. 
Jalapinolic  acid. 
Ketophenylhomoparacoiiic  acid. 
Ketophenylparaconic  acid. 
Lactic  acid. 
Laurie  acid. 
iso-Lauronic  acid. 

Lauronolic  and  t^-Lauronolic  acids. 
Lecanoric  acid. 
Lepidinic  acid. 
Leucic  acids. 
Leucine. 
Levulinic  acid. 
Lichenostearic  acid. 
Lupulinic  acid. 
Lutidinecarboxylic  acid. 
t|»-Lutidostyrilcarboxylic  acid. 
Lysuric  acid. 
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Acids.     See  : — 
Maleamic  acid. 
Maleic  acid. 
Malephenylamic  acid. 
Malic  acid. 
Malonic  acid. 
Mandelic  acid. 
Mannosaccharic  acid. 
Meconic  acid. 
Melanoidic  acid. 
Mellitic  acid. 
Menthonecarboxylic  acid. 
Menthonedicarboxylic  acid. 
Mesaconic  acid. 
Mesitylcarboxylic  acid. 
Mesitylenic  acid. 

Mesotartaric  acid  (under  tartaric  acid). 
Methanedisulphonic  acid. 
Methenylbisacetonedicarboxylic  acid. 
Methoxybenzenesulphonic  acid. 
Methoxybenzoic  acid. 
Methoxydiphenylphthalamic  acid, 
Methoxynaphthoic  acid. 
Methoxynaphthylglyoxylic  acid. 
o-Methoxyphenylcarbamic  acid. 
^-Methoxyphenyloxamic  acid. 
Methoxyphenylpyruvic  acid. 
i-  and  Z-Methoxy propionic  acid. 
^-Methoxy-o-sulphobenzoic  acid. 
Methylacetoacetic  acid. 
^-Methylacetophenone-a-phthalamic 

acid. 
Methylallylparabanic  acid. 
Methylallylthioparabanic  acid. 
u-Methyl-Tn-amino-iJ-phenoxyacetic 

acid. 
Methylanilinobutyric  acid. 
Methylanilinophenylacetic  acid. 
Methylanilinopropionic  acid. 
Methylaspartic  acid. 
Methylisobarbituric  acid. 
Methyksobutylketosulphonic  acid. 
Methylzsobutylketoximesulphonic 

acid. 
2'-Methylcinchonic  acid. 
Methylcyanuric  acid. 
Methylisodialuric  acid. 
Methylenedicresotic  acid. 
Methylenedigallic  acid. 
Methylenemalonic  acid. 
Methylethylitaconic  acid. 
Methyletbylmalonic  acid. 
Methylethylpyridinedicarboxylicacid. 
4-Methyl-3'-ethylquinolinesu]phonic 

acid. 
Methylethylsuccinic  acid. 
Methylethylthioparabanic  acid. 
Methylfurazancarboxylic  acid. 
Methylglyoximecarboxylio  acid. 
Methylguanidoacetic  acid. 
^-Methylisatic  acid. 
Methylitaconic  acid. 


Acids.     See  : — 

/3-Methyllevuliuic  acid. 
Methylmalonic  acid. 
^-Methyloctylbenzenesulphonic  acid. 
o-Methylolhexahydrobenzoic  acid. 
^-Methyloxazole-a-carboxylic  acid. 
Metliylparabanic  acid. 
Methylphosphinic  acid. 
Methylphosphoric  acid. 
Methylpropanetetracarboxylic  acids. 
Methyhsopropylacetic  acid. 
Methylpyrazoloue-^-phenoxyacetic 

acid. 
Methylquinolinecarboxylic  acids. 
Methylsalicylic  acid. 
Methylsuccinic  acid. 
Methyltetrahydropyridinecarboxylic 

acid. 
Methyluracilcarboxylic  acid. 
jS-Methyluramidacrylic  acid. 
Methyluric  and  Methyl-^-uric  acid. 
Mucic  acid. 
Myristic  acid. 
Myronic  acid. 
/8-Naphthaglauconic  acid. 
Naphthalenesulphonic  acid. 
Naphthalenethiosulphonic  acid. 
o-  Naphthaquinolin  e-  3'-sulphonic 

acid. 
iS-Naphthenyldioxytetrazotic  acid. 
3-Naphthilpynivic  acid. 
)8-Naphthylaminomalonic  acid. 
)8-Naphthylindoxylic  acid. 
Nonoic  acid. 
Nor-rangiformic  acid. 
Octoaspartic  acid. 
Octoic  acid. 
Octylmalonic  acid. 
Oiuanthylideneacetoacetic  acid. 
Oleic  acid. 
Opianic  acid. 
Orylic  acid. 
Ouabic  acid. 
Oxalacetic  acid. 
Oxalic  acid. 
Oxalobutyric      and     Oxaloisobutyric 

acids. 
Oxalolevulinic  acid. 
Oxalopropionic  acid. 
Oxamic  acid. 
Oxanilic  acid. 
Oximidopropionic  acid. 
Oxycarnic  acid. 
Oxyproteic  acid. 
Oxyprotosulphonic  acid. 
Oxypulvic  acid. 
Oxyroccellic  acid. 
Oxytetramethylnric  acid. 
Palmitic  acid. 
Papaveric  acid. 
Pentanedicarboxylic  acid. 
cycZo-Pentanedicarboxylic  acids. 

53—2 
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Aoidi.     See  : — 

c^/cZo- Pentaoe-l :  1 : 3 : 3-tetracarboxyIic 

acid. 
A*-cycio-Pentenecarboxylic  acid. 
Phenacylethylacetic  acid. 
Phenacylmethylacetic  acid. 
Phenacylpropylacetic  acid. 
Phenethenyloxytetrazotic  acid. 
Phenolplithaloylic  acid. 
p-Phenolsalphonic  acid, 
rhenozyacetic  acid. 
p-Phenoxybenzvlideneac«tic  acid. 
8-Phenoxy-a-ethylvaleric  acid. 
7-PbenozTpropyiethylinaIonic  acid. 
Phenoxythiophoepbamic  acid. 
Phenoxythiophosphoric  acid. 
Phenylacetic      and     if-phenylacetic 

adds. 
Ph«Dylazo-/i-hydroxylaiiiiiiopropionic 

acia. 
l-Phenylbenzeiie-2  :  3  :  6  : 6-tetraoarb- 

oxylic  acid. 
S'-Phenyl-2'-benzylquinoline>4'-carb- 

oxylic  acid. 
l-PheDyl-4-benzTl-6-pyrazoloDe-3- 

carboxylic  acid. 
Phenylcarbunaoetic  acid. 
Pbenylcarbinolaoetoacetic  acid. 
2'-Phenylcinchonic  acid. 
Phenvlcinnamic  acid. 
/37-Phenylwocrotonic  acid. 
Phenyldiethylhydroreaorcylic  acid. 
Phenyldimethylhydroresorcylic  acid. 
Phenyldimethyloxypyrrodiazolecarb- 

oxylic  acid. 
Phenylditolylmethanecarboxylic  acid. 
Phenylenediamineazophenyloxamic 

acid. 
p-Phenylenedisulphonamic  acid. 
Phenylethylpaitibanic  acid. 
rhcnylethylthio]>arabanic  acid. 
/3-Phcnylglutaranilic  acid. 
i8-Phenylglutaric  acid. 
/3-Phenylglutero-p-tolilic  acid. 
Phenylglycine-o-carboxylic  acid. 
Phenylglycolenyloxytetrazotic  acid. 
Plienylglycolenylrfioxytetrazotic  acid. 
Phenylglyoxenyltitoxytetrazotic  acid. 
Phenylmethylitaconic  acid. 
Phenylmethylketotetrahydropyrid- 

aziuecarboxylic  acid. 
Phenylmethylparabanic  acid. 
4-Phenyl-2-methyltetrahydropyrid- 

one-3  : 5-dicjirboxylic  acid. 
Phenylmethylthioparabanic  acid. 
l-Phenylnaphtlialene-2 : 3-dicar  boxy  lie 

acid. 
Phenylpentenoic  acid. 
Phenylpropanetricarboxylic  acid. 
Phenylpropiolic  acid. 
Phenylpropionic  acid. 
Phenylpropylenetricarboxylic  acid. 


Aeidt.     See : — 

l-Phenylpyra2ole-3  : 4-dicarboxylic 

acid. 
1-Phenylpyrazolepropionic  acid. 
Phenylpyrrodiazolonecarboxylic  acids. 
2'-Phenylquinoline-8'-4'-dicarboxylic 

acid. 
Phenylsaffranolcarboxylic  acid. 
Phenylsaffranolsnlphonic  acid. 
Phenylsulphonatnic  acid. 
p-PhenyUulphouebenzoic  acid. 
Phenyltetrahydrouaphthalenedicarb- 

oxylic  acid. 
Phenylthioaminohydantoic  acid. 
PhenylthioglycoUic  acid. 
1-Phenyl-l  :  2  :  3triazole-4  :  5-dicarb- 

oxylic  acid. 
Phenyluracilcar1>oxylic  acid. 
/S-Phenyluramilacrylic  acid. 
Phenylvaloric  acid. 
8- Pheny  1  -  8- valerolactone'Y-carboxyl  iu 

acid. 
Phthalaldebydic  acid. 
Phthalazine-l'-acr^'Iic  acid. 
Phthalic  acid. 
Phthalidccarboxylic  acid. 
Pbthalonic  acid. 
Phyllocyanic  acid. 
Physciacic  acid. 
Physodalic  acid. 
Physodic  acid. 
Phytosterol. 
Pimelic  acid. 
/3- Pi  poridocro tonic  acid. 
Pipcridylcinnamic  acid. 
Piperidylpyrotartaric  acid. 
Piperidylauccinic  acid. 
Piperidyltricarballylic  acid. 
Podophyllic  acid. 

cycto-Propane-aa-dicarboxylic  acid. 
«-Propanehexacarboxylic  acid. 
Propane-l-al-3-oic  acid. 
«-Propanepentacarboxylic  acid. 
Propanetetracarboxylic  acid. 
Propionic  acid. 
Proj)ionylfonnic  acid. 
Propoxypropionic  acids. 
Propoxysuccinic  acid, 
wo- Propyl wobutylacrylic  acid. 
a-iso-Propyl-)3-wobutylhydracrylic 

acid. 
Propylenetetracarboxylic  acid. 
I'-Propylindolecarboxylic  and 

I'-iso-Propylindolecarboxylic  acids. 
Mo-Propylmalonic  acid. 
a-i»o-Propylpropane-aaoi-/3-tetracarb- 

oxylic  acid. 
Propylsuccinic  and  iso-Propylsuccinic 

acids. 
Protocetraric  acid. 
Pulegenic  acid. 
Pulvic  acid. 
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Acids.     See : — 

Pyridine-2  :  3  : 4 -tricarboxylic  acid. 

4-Pyridone-3  : 5-dicarboxylic  acid. 

Pyrocinchonic  acid. 

Pyrogallol-dicarboxylic  and  -tricarb- 
oxylic acids. 

Pyromucic  acid. 

Pyruvic  acid. 

2' :  4'-Quinolinedicarboxylic  acid. 

Quinoltetracarboxylic  acid. 

Racemic  acid. 

Kamalic  acid. 

Rangiformic  acid. 

Rhamnohexonic  acid. 

Rhizocarpic  acid. 

Rhizonic  acid. 

Rhizoninic  acid. 

Ricinoleic  and  i|/-Ricinoleic  acids. 

Roccellaric  acid. 

Roccellic  acid. 

Saccharic  acid. 

Salazinic  acid. 

Salicylic  acid. 

Salicyluric  acid. 

Santonic  acid. 

Sarcomelaninic  acid. 

Sebacic  acid. 

Sebamic  acid. 

a-  and  ;3-ScymnolsHlphuric  acids. 

Sinapic  acid. 

Sphserophoric  acid. 

Squamaric  acid. 

Stearic  acid. 

Stilbenedisulphonic  acids. 

Strychnic  acid  {strychnol), 

tso-Strychnic  acid  [dihydrostrychnine). 

Strycholcarboxylic  acid. 

Suberamic  acid. 

Suberic  acid. 

Succinic  and  wo-Succinic  acids. 

Succinophenylamic  acid. 

Sulphobenzeneazobenzoic  acid. 

Sulphobenzeneazo-2-hydroxynaphtha- 
quinone. 

Sulphocamphylic  acid. 

p-Sulphonaphthaleneazohydroxy- 
naphthaquinone. 

Syringic  acid. 

Tanacetogendicarboxylic  acid. 

Tannic  acid. 

Tartaric  acids. 

Tartronic  acid. 

Tetrahydrofurandibenzoic  acid. 

Tetrahydrophthalic  acid. 

Tetrahydrowoquinolinesulphonic  acid. 

Tetrahydroterephthalic  acid. 

Tetrahydroxyxanthenedicarboxylic 
acid. 

Tetramethyldiaminobenzophenone- 

sulphinic  acid. 
Tetramethylene-1  ;  3-dicarboxylic 
acid. 


Acids.     See  ; — 

Tetramethylglutaric  acid. 
Tetramethyl-7n,-phenylenediamineazo- 

benzenesulphonic  acid. 
Tetramethyluric  acid. 
Tetraspartic  acid. 
Theobromuric  acid. 
Theuric  acid. 
Thiocyanic  acid. 
Thiosalicylic  acid. 
Tolenyldioxytetrazotic  acid. 
Tolenyloxytetrazotic  acid. 
Tolenyltetrazotic  acid. 
0-  and  jo-Tolilpyruvic  acids. 
Tolueneazobenzoic  acid. 
Tolueneazosalicylic  acid. 
Toluenedisulphonic  acid, 
p-Toluenesulphinic  acid. 
Toluenesulphonic  acids. 
Toluenethiosulphonic  acid. 
Toluic  acids. 

Toluidinedisulphonic  acid. 
Toluidino-butyric  and  -isobutyric 

acids. 
^-Toluidinomalonic  acid. 
Toluidinophenylacetic  acids. 
Toluidinopropionic  acids. 
Toluidinoisovaleric  acids. 
^-Toluoyl-o-benzoic  acid. 
j8-^-Toluoylpicolinic  acid. 
0-,  m-,  and  jp-Toluoyltartaric  acids. 
Tolylacetic  acid. 
2?-Tolylin  doxy  lie  acid. 
^-Tolylmethylphosphinic  acid. 
Tolyloxamic  acid. 
Tolylpyruvic  acid. 
Tolylsulphonamic  acid. 
Trianisylstibic  acid. 
1:2: 3-Triazole-4  : 5-dicarboxylic 

acid. 
Tricarballylic  acid. 
2:4:  4'-Trihydroxy-2'-methylquinol- 

ine-3-carboxylic  acid. 
as-  Trimesic  acid. 
Trimethylacetic  acid. 
Trimethylglutaric  acids. 
Trimethylcj/^^hexanonesulphonic 

acid. 
<e7-^Trimethyl-/3-phenyl-5-ketohexoic 

acid. 
1:3:  2'-Trimethylquinoline-4'-carb- 

oxylic  acid. 
Triphenylacrylic  acid, 
Triphenylcarbinoltricarboxylic  acid. 
Tropinic  acid. 
Tropinoneoxalic  acid. 
Umbilicaric  acid. 
Uracilcarboxylic  acid. 
Uric  acid. 
Urocaninic  acid. 
Uroproteic  acid. 
Usuic  acid. 
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Acidi.     See : — 

Valeric  and  iso-  Valeric  acids. 
Vanillic  acid. 
Veratroleacetic  acid. 
Vinylacetic  acid, 
a- Vinylglutaric  acid. 
Vulpic  acid. 
Xylenesulphamic  acid. 
Xylensnlpnonic  acids. 
o-w-Xylidinobutyric  acid. 
m-Xylidinophenylacetic  acid. 
a-m-Xylidinopropionic  acid. 
m-Xylilpyruvio  acid. 
Xylylacetic  acid. 
7«-Xylylacetoacetic  acid. 
Xylylenebisaminobenzoic  acid. 
Aoonitio    aoid,    ethylic    salt     of,    con- 
densation of,  with  piperidine  (Rube- 
MANN  and  Browning),  T.,  728  ;  P., 
1898, 167. 
Aoonitine,   detection    of,    in  tinctures 

(Katz),  a.,  ii,  648. 
Acraldehyde  and  its   dibromide,  action 
of  alcoholic  hydrogen  chloride  on 
(Fischer  and  Qibbb),  A.,  i,  163. 
brom-,   and  action    of     bromine  on 
(Pii.oTY  and  Stock),  A.,  i,  402. 
Acraldehydeacetal  (WoHL),  A.,  i,  656. 
Acraldehydediethylaeetal,  brom- 

((Ji.Ai.sKN),  A.,  i,  421. 
Acridine,  derivatives,     fluorescence    of 

(Mkvku),  A.,  ii,  105. 
Acrylic    acid,     <rtchlor-,   ethylio   salt, 
anhydride,  amide  and  carbamide 
of,  and  action  of  sodium  ethoxide 
on  (Fritsch),  A.,i,  63. 
orthethylic    salt,     and    action    of 
hydrochloric  acid  on  (Fbitboh), 
A.,  i,  63. 
aS-rfj'iod,      etherification     of     (SuD- 
BOKouoii    and    Lloyd),    T.,  92 ; 
P.,  1897,  241. 
Actinolite   from   Piedmont  (Colomba), 

A.,  ii,  606. 
Address,    Presidential    (Dkwar),    T., 

lOait  ;    p.,  1898,  89. 
Adenine,     isolation    of,      from     nrine 
and  its  anhydrous  picrate  (KrOoer 
and  Salomon),  A.,  i,  700. 
synthesis  of   (Fischer),   A.,    i,   49, 
280. 
Adenine,      dichlor-      (Fischer),      A., 
i,  49. 
formation     of,     from      2-chloro-6- 
amiuo-8-oxypurine       (Fischer), 
A.,  i,  280. 
Adipamic   acid  (^taix),  A.,  i,  125. 
Adipic  acid,  electrolytic  dissociation  of 
(Smith),  A.,  ii,  285. 
preparation  of  (fexAlx),  A.,  i,  124. 
Adipio  anhydride,  and  action  of  ammo- 
nia on  (fixAix),  A.,  i,  125. 


Adipic  chloride,  and  action  of  sodium 
aai]>ate  and  of  benzene  on  (&TAIX), 
A.,i,  124. 
Adinki  bean.     See  Agricultural  Chem- 
istry. 
JEgirite  from  the  Rhino  (Brl'HNs),  A., 

li,  82. 
£icaletin,  sodium  salt,  fluorescence  of 

(Kunz-Krause),  a.,  i,  479. 
Affinity,  chemical: — 

Affinity  of  r-  and  /-tartaric  acids   for 
asymmetric      bases     (Makckwald 
and  Chwom.es),  A.,  ii,  371. 
Association,  moleoalar,  theory  (J ahm), 
A.,  ii,  153. 
of  liquids,   influence  of,   on  osmo- 
tic   pressure     (Crompton),     P., 
1897,  226. 
in  the   solid   state   (Traube),    A., 

ii,  213. 
in  solutions  (Traube),  A.,  ii,  210. 
influence  of,  on  the  freezing  point 
and  osmotic    pressure    of   solu- 
tions (Crompton),  A.,  ii,  107. 
of  benzoic  and  salicylic  acids  dis- 
solved in  benzene  and  chloroform 
(Hendrixson),  A.,  ii,  19. 
Chemical   changes,  accidental  causes 
of     non-reversibility    of  (CoLsON), 
A.,  ii,  212. 
Catalytic   acceleration   of    the    for- 
mation    of    unilides    by     acids 
(GoLOSCHMiDT  and  Wachs),  A., 
ii,  67. 
of  the  reaction  of  sodium  chloride, 
sulphurous     anhydride    and    air 
by  ferric  oxide  (Krutwig),  A., 
ii,  24. 
Catalytic  action  of  gases  on  the  oxida- 
tion of  phosphonis  (Cbntnerszwer) 
A.,  ii,  427. 
Affinity  constants  of  some  bctaine  and 
thetine  derivatives  (Carrara  and 
Rossi),  A.,  ii,  278. 
See     also     Electrochemistry,     con- 
ductivity. 
Affinity,  re8idaal,influence  of,on  tauto- 
mcrism   and  intramolecular  change 
(Lapworth),    T.,   457  ;  P.,    1897, 
247. 
Decomposition  of  the  double  cadmium 
alkali    and    earth-alkali    chlorides 
by  water  (Rimbach),  A.,  ii,  158. 
Dilation  law  for  electrolytic  dissocia- 
tion (van  Laak),  A.,  ii,  168. 
Dissociation    of    chlorine     (Leduc), 
A.,ii,  215. 
of    /3-naphthol    picrate  in  benzene 
solutions        (Kuriloff),        A., 
ii,  156. 
of  nitric  peroxide  (Schrkber),  A., 
ii,  153. 
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Affinity,  chemical:— 

Dissociation  of  saline  hydrates  (Les- 
cceur),  a.,  ii,  108. 
of     water     dissolved     in     alcohol 
(Luther),  A.,  ii,  422. 
Chemical    eqailibrium    and    electro- 
motive force  (Peters),  A.,  ii,  419  ; 
(KNiiPFFER),  A.,  ii,  420. 
between  ammonia  and   ammonium 

nitrate  (Kuriloff),  A.,  ii,  156. 
between  carbonic  oxide  and  anhy- 
dride,      water      and      hydrogen 
(Hoitsema),  a.,  ii,  370. 
between  ethylic  alcohol  and  sulph- 
uric acid  (Zaitschek),  A.,  ii,  19. 
influence      of      the      solvent      on 

(Kuriloff),  A.,  ii,  327. 
in   aqueous  solutions   of  two   salts 
with  a  common  ion  (Hoitsema), 
A.,  ii,  157. 
in  the  reaction  of  silver  phosphate 
and  hydrogen  sulphide  (Colson), 
A.,  ii,  507. 
in   systems  containing  j8-naphthol, 
picric    acid    and  benzene  (Kuri- 
loff), A.,  ii,  112. 
point  between  dextrose  and  maltose 
under  the  action  of  maltase  and 
the  influence  of  concentration  on 
(Hill),  T.,  655;  P.,  1898,  157. 
Hydrolysis  of  cane  sugar  by  aqueous 
alcoholic  solutions  of  hydrochloric 
acid  (Cohen),  A.,  ii,  154. 
of  cane   sugar    by    hydrogen    ions 
(Smith),  A.,  ii,  155. 
Hydrolytic  decomposition  of  mercuric 

sulphate  (Guinchaut),  A.,  ii,  18. 
Hydrolytic   dissociation   of   salts    in 

aqueous  solution  (Ley),  A.,  ii,  6Q. 
Isomeric  forms  of  substances,  trans- 
formations     of     (Schaum),       a., 
ii,  211. 
Partition  of  ammonium  chloride  be- 
tween solid  potassium  chloride  and 
water  (Fock),  A.,  ii,  154. 
Transition     point    of    heptahydrated 
zinc   sulphate  and  the   E.M.  F.    of 
the     Clark     cell     (Jaeger),     A., 
ii,  202. 
Velocity  of  combination  of   ions  of 

gases  (Rutherford),  A.,  ii,  112. 

Velocity  of  decomposition  of  dihydr- 

oxymaleic,  dihydroxyfumaric,  and 

dihydroxytartaric  acids  in  solution 

(Skinner),  T., 483;  P.,  1898, 121. 

of  arsenic  hydride,  eff"ect  of  admixed 

gases  on  (Cohen),  A.,  ii,  328. 

Velocity     of    dehydration    of    salts 

(Richard.s),  a.,  ii,  471. 
Velocity  of  escape  of  ammonia  from 
aqueous    solutions     (Perman),   T., 
511  ;  P.,  1898,  24. 


Affinity,  chemical  : — 
Velocity  of   formation     of    anilides 

(GoLDSCHMiDT  and  Wachs),  a., 

ii,  67. 
of     azo-dyes     (Goldschmidt     and 

Buss),  A.,  ii,  20. 
Velocity  of  hydrolysis  of  the  acetins 

by  hydrochloric  acid  (Geitel),  A., 

ii,  330. 
of  cane  sugar  by  acids  (Cohen),  A., 

ii,  370. 
of  ethereal  salts  (Sudborough  and 

Feilmann),  p.,  1897,  241. 
of  the  ethereal  salt  of  a  dibasic  acid 

(Knoblauch),  A.,  ii,  423. 
of  ethylic  salts  of  normal   acids   of 

the  oxalic  series  (Hjelt),   A.,  ii, 

566. 
of  the  six  isomeric  xylylsuccinimides 

(MioLATi      and      Lotti),      A., 

i,  252. 
of  lactimide,   citraconimide,    pyro- 

cinchonimlde,  phthalimide,  quin- 

olinimide     and     cinchomeriinide 

(Miolati),  a.,  i,  243. 

Velocity  of  inversion  of  cane  sugar  by 

toluenesulphonic       and       xylene- 

sulphonic  acids    (da   Monte    and 

Zoso),  A.,  i,  278. 

Velocity  of  oxidation  of  an  acidified 

solution     of      potassium     iodide 

(de  Hemptinne),   a.,  ii,  565. 
of    gases  by   liquids   (Meyer   and 

Saam),  a.,  ii,  19. 
of  sodium  sulphite  by  air,   eff"ect  of 

catalytic  agents  on  the  (Bigelow), 

A.,  ii,  506. 
Velocity  of  reaction   of   allylic   and 

methylic  bromides  with  aromatic 

aminss   (Menschutkin),    A,,    i, 

408. 
of  allylic  bromide  with  toluidines, 

cumidine,  mesidine  and  xylidines  ; 

of   dipropylamines   with   bromo- 

nitrobenzenes  ;      and     of     tolyl- 

and       xylyl-succinimides       with 

soda        (Menschutkin),        A., 

i,  187. 
of  bromic   and  hydrobromic   acids 

(Judson  and  Walker),  T.,  410  ; 

P.,  1898,  64. 
of    a-pentylamine,     hexamethylen- 

amine,      oj3-pentylamine,       and 

/8-methylhexamethylenamin<;  with 

allylic  bromide  (Menschutkin), 

A.,  i,  408. 
of  sulphuretted  liydrogen  and  phos- 
phates, influence  of  temperature 

and   pressure    on    the  (Colson), 

A.,ii,  505. 
Velocity  of  reduction  of  ferric  alum 
by  sugar  (Long),  A.,  ii,  329. 
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AoRioiri.TVBAL  Chbmibtbt — 
Animals,    dairy     products,    and 

feedino  experiments  : — 
Animali,    formation   of  fat  in  (LcM- 
MKitT),  A.,  ii,  617. 
physiological  action  of  butyric  and 
/i-hydroxybntyric  acid  on  (Stern- 
berg), A.,  ii,  620. 
Cattle,  fooil-reqnireinents  of  fattened 
(Kellnrr    and    KdHLBR),    A., 
ii,  628. 
Talae  of  dried  distillery  products  as 
food     for  (Kkllnkr,    KdRLKR, 
Barnstkin,  and  Hartuno),  A., 
ii,  627. 
Cows,   feeding  experiments  on,  with 
linseetl    and    oil     (Brolarian), 
A.,  ii,  402. 
colostrum  of,  composition  of  (Til- 
MANN),  A.,  ii,  619. 
Dogs,  chanffcs  in  the  blood  of,   after 
remoTal  of  thyroid  (Lrvt),   A., 
ii,  616. 
assimilation    of    phosphorus    and 
nitrogen      from      proteids       by 
(Steinitz),  a.,  ii,  615. 
formation  of  fat  in  (Lummsrt),  A., 
ii,  617. 
Dneks  and  Geese,  formation  of  fat  in 

(Li'MMKRT),  A.,  ii,  617. 
Babbits,    feeding    experiments    with 
licheninrromIcelana-mos8(BROWN), 
A.,  ii,  448. 
Sheep,  value  of  dried  distillery-residues 
as  food  for  (Ket.lner,  KOhlbr, 
Barnstkin  and  Hartuno),  A., 
ii,  527. 
East  Friesland,  composition  of  milk 
and  colostrum  of  (Hucno),   A., 
ii,  619. 
Sow,  yield  and  composition  of  milk 
from    (Hknry    and    Woll),    A., 
ii,  299. 
Dairy  Products  : — 
Butter,     methods    of   analysis.     See 

main  index. 
Cheese,  changes  in  butter- fat  during 
the  ripening  of  (Weiomann  and 
Backe),  a.,  ii,  634. 
methods   of   analysis.      See    main 
index. 
Cream,    methods    of    analysis.      See 

main  index. 
Milk,  composition  of  cow's  (Camerer 
and  SoLDNER),  A.,  ii,  394. 
the  formation  of  acid  in  (Hanna), 

A.,  ii,  621. 
precipitation  of  caseinogen  in,    as 
test  of  acidity  (Grutzner),  A., 
i,  100. 
precipitation       of       proteids       in 
(Schjernino),  a.,  ii,  272. 


Aoricultttral  Chkmistet:  Dairy 
products : 
Milk  of  abnormal  composition  (Greio 
Smith),  A.,  ii,  619. 
and  colostrum  from  E^t  Friesland 
sheep,   composition  of  (HucHO), 
A,,  li,  619. 
sow's,    composition    of   (Petersen 
and  Ortken),  A.,  ii,  85  ;  (Henry 
and  Woll),  A.,  ii,  299. 
mothods  of  analysis.  See  main  index. 
Milk-prodaotion,   effecta  of  different 
diets  on  (KELLNERand  Andra),  A., 
ii,  299. 
Feedino  Experiments  :— 
Earth-nut  Cake,  relation  between  fat 
and   acidity  in   (Emmerlino),   A., 
ii,  448. 
Grass,  meadow,  nutritive  value  of,  at 
various     periods     (Villard      and 
BoniF),  A.,  it,  181. 
Lneeme,  nutritive  value  of,  at  various 
i>erio<l8  (Villard  and  B<£Uf),  A., 
Ii,  181. 
nutritive  value  of,  as  compared  with 
hay   (Mt^NTZ  and  Girard),   A., 
ii,  805. 
Oileakes,     amount    of    lecithin     in 

(Schulze),  a.,  ii,  42. 
Palm-oil,  changes  in,  due  to  keeping 

(Emmerlino),  A.,  ii,  448. 
Palm,  eake,  meal,  and  crushed  cake, 
constituents  and  acidity  of  (Emmer- 
lino), A.,  ii,  448. 
Sainfoin,  nutritive  value  of,  at  various 
periods  (Villard  and  Bacr),  A., 
Ii,  181. 
Straw  of  oats,  wheat,  and  rye,  nutri- 
tive    value    of    (Balland),     A., 
ii,  304. 
Wheat  carbohydrates,  digestibility  of 
(Sherman),  A.,  ii,  208. 

Plants. 
Plant     Composition    and    Meta- 

BOLLSM  : — 

Plants,  metabolism  in(HAN8TESN),A., 

ii,  178  ;  (Stoklasa),  A.,  ii,  623  ; 

(Schulze),  A.,  ii,  628. 
green,   metabolism  in  (Stoklasa), 

A.,  ii,  623. 
metabolism   in,    during    and    after 

germination   (Schulze),    A.,   ii, 

628. 
seedling,    proteid     metabolism     in 

(Schulze),  A.,  ii,  481. 
assimilation  of   combined  nitrogen 

by  (LuTZ),  A.,  ii,  530. 
source      of     allylthiocarbiraide    in 

(Gadamer),  A.,  ii,  189. 
effect  of  light  on  the  diastase  of  the 

leaves  of  (Green),  A.,  ii,  399. 
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Agricultural  Chemistry  :  Plants  : — 
Plants,    occurrence   of   glutamine   in 

(Schulze),  a.,  ii,  302. 
probable     important     function    of 

manganese  in  (Bertrand),    A., 

i,  53. 
phosphorus  compound  from,  which 

yields    inosite    (Winterstein), 

A.,  ii,  42. 
influence    of  proteids  on  metabol- 
ism in  (Hansteen),  A.,  ii,  178. 
protective  influence  of  proteids  in, 

against  action  of  light  (Green), 

A,  ii,  399. 
decomposition   of  proteids  in,   and 

formation     of     asparagine      and 

glutamine  (Schulze),  A.,  ii,  481. 
formation  of  starch  in  (Bokorny), 

A.,  ii,  41. 
Plants  : — 
Chlorophyll,    chemistry   of  (March- 

lewski),  A.,  i,  536  ;  (Bode),  A., 

i,  682. 
absorption    of    energy     by    plants 

without  (Green),  A.,  ii,  399. 
relation  of,  to  lecithin  (Schulze), 

A.,  ii,  178. 
function  of,  dependent  on  chroma- 

tophores  and  cytoplasm,  and  test 

solution  for  (Kny),  A.,  ii,  302. 
in  leaves,  influence  of  oxygen  and 

other  substances  on  (Palladin), 

A.,  ii,  178. 
Leaves,     development    of     aromatic 

principles  in,  by  the  fermentative 

action  of  yeast  (Jacquemin),  A., 

ii,  397. 
etiolated,    experiments     on    (Pal- 
ladin), A.,  ii,  172. 
Sap  of  Musa  ensete  and  M.  paradisiaca, 
composition  of  (Hubert),  A.,  ii,  446. 
Seedlings,  metabolism  of  (Schulze), 

A.,  ii,  481. 
decomposition  of  proteids  in,   and 

formation  of  amides  (Schulze), 

A.,  ii,  481. 
Seeds,   course   of  metabolism   during 

germination  of  (Maquenne),  A., 

ii,  130. 
rate    of     consumption    of   reserve 

materials  in (Merlis),  A.,  ii,  133. 
reserve  substances   in    grains    and 

bulbs,  solution  in  and  influence 

of  the   embryo  (Puriewitsch), 

A.,ii,  628. 
reserve  substance,  non-nitrogenous, 

formation    of,     in    walnuts    and 

almonds  (Leclerc  du  Sablon), 

A.,  ii,  41. 
germinating,  influence  of  chromates 

and      metallic       sulphates       on 

(Vandevelde),  a,,  ii,  302. 


Agricultural  Chemistry:  Plants: — 
Seeds,      amount      of      lecithin      in 

(Schulze),  A.,  ii,  42. 
Bespiration  of  plants,  relation  between , 
and  the    proteids    they   contain 
(Palladin),  A.,  ii,  248. 
fermentative  eff"ects  of,  in  germinat- 
ing peas  (Godlewski  and  Polzen- 
lusz),  A.,  ii,  400. 
Germination,     changes    in    proteids 
during  and   after  (Schulze),  A., 
ii,  628. 
influence   of   chemical    agents   and 
light    on    (Vandevelde),     A., 
ii,  302. 
influence      of     arsenic      acid      on 

(Jonsson),  a.,  ii,  130. 
influence  of  formaldehyde  on  (Win- 
disch),  a.,  ii,  40  ;  (Kunzel),  A., 
ii,  302. 
Plants: — 

Adzuki  bean,   the  proteids  in    (Os- 
borne and  Campbell),  A.,  ii,  624, 
627. 
Allium  eepa  bulbs,  absorption  of  sugar 

by  (Puriewitsch),  A.,  ii,  629. 
Almonds,  formation  of  non-nitrogenous 
reserve  substances  in  (du  Sablon), 
A.,ii,  41. 
Apple-leaves,  development  of  aromatic 
principles  by  the  fermentative  action 
of  yeast  (Jacquemin),  A.,  ii,  397.^ 
Banana  flour,  composition  of   (Cop- 
pock),  A.,  ii,  43. 
trees   ( Musa  ensete    and   M.  para- 
disiaca), composition  of  the  sap 
of  (Hebert),  a.,  ii,  446. 
Barley,  influence   of  germination    on 
constituents   of  (Wallerstein), 
A.,  ii,  248. 
eff'ects  produced  by  removing   the 
ears  from  growing  (Cross,  Bevan, 
and  Smith),  T.,  459;   P.,  1898, 
96. 
eff'ects  of    chalk,  humus  and  phos- 
phates as  manures  for  (Stoklasa), 
A.,  ii,  182. 
amount  of  iron  in  (von  Bunge), 

A.,  ii,  446. 
chemistry  of  carbohydrate  consti- 
tuents of  (Cross    and   Bevan), 
A.,  i,  231. 
Barley-straw,  the  furfuroids  and  car- 
bohydrates of,  and  eff"ect  of  remov- 
ing the  ears  (Cross,    Bevan,    and 
Smith),     T.,      459;     P.,      1898 
96. 
Bean  flour,  composition  of,  and  use  of, 
for   enriching  wheat   flour  (Fleu- 
rent),  a.,  ii,  628. 
Beet-roots,  presence   of    strontia    in 
(von  Lippmann),  a.,  ii,  180. 
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Beet-sugar  retidnea,   occurrence     of 
litliiuiii,  manganese,  and  titanium  in 
(von  Lu'pmann),  a.,  ii,  180. 
Back'Wheat,    composition    of  (Bal- 

i-and),  a.,  ii,  181. 
Canary  teed    {Phalaris   eanari<nn»), 
compoHition   of  ash    of  (HoFMAM), 
A.,  ii,  180. 
Caator-oil  seed*,  solubility  of  the  glo- 
bulin    of  (OsBORNB     and   Camp- 
bkll),  A.,  i,  716. 
Cereals,  amount   of  iron  in,  and  its 
assimilation   (voN     Bumob),     A., 
ii,  446. 
Clover,  red,  hay,  presence  of  strontia 

in  (vox  LirPMANN),  A.,  ii,  180. 
Conifer    seeds,     decomiKieition    pro- 
(lucU  of  proteidsfrom  (Scudlzk), 
A.,  ii,  179 
the    proteid  matter  of  (Sohvlzb), 
A.,  i,  608. 
Cow  pea,   protcids  in  the  (Osbornk 
and  CAMiMiEtx),  A.,  ii,  624,  627. 
Feather  grass,  non-influence  of  argon 
on  growth   of  (ScH Local KO BR),  A., 
ii,  129. 
fruits,  maturation  of  (Obrbbr),  A., 
ii,  177. 
respiratory   quotient  in  (Qbrbbr), 

A.,  u,  177. 
unripe,  action  of  hydrogen  bromide 
on,  in  presence  of  ether  (Fbmton 
and  GusTLiNo),  T.,  558. 
rii>ening,    probable    mode   of    for- 
mation of  aromatic  principles  in 
(Jacqubmin),  a.,  ii,  897. 
Fungi,    growth    of,    in   strong    acid 
solutions  (Wkumbr),  A.,  ii,  898. 
metabolism  in   (Stoklasa),  A.,  ii, 

623. 
nutritive  value  of  sodium  salts  for, 

(Wbhmer),  a.,  ii,  898. 
influence     of      maleic      acid     on 
(Wbhmbr),  a.,  ii,  398. 
Olyeine  hi^pida  seeds,     proteids    in 
(Osbornb  and  Campbell),  A.,  ii, 
626. 
Grapes,   use  of  the    oxydase    in,   to 
destroy  colour   in  wine-making, 
(BouFFARD  and  Sehichom),  A., 
ii,  347. 
red,      colouring     matter     of,     its 
formula  and  properties  (SosTEONi), 
A.,  i,  331. 
Grass,  meadow,    composition    of,    at 
various     periods     (Villard     and 
B(EUF),  A.,  ii,  181. 
Haricots,  solution  of  reserve  material 

in  (Puriewitsch),  A.,  ii,  629. 
Hay,  changes  produced  in,  by  high 
temperature  (Weiskk),  A.,  ii,134. 


AoRicuLTtTEAL  Chbiuktry  :  Plantb:— 

Hay,  proportion  of  pentosans  in  the 

crude     fibre      of     (Tullkns      and 

Glaubitz),  a.,  ii,  306. 

JLvavf,  comiKwition  of,  and  of  its  ash 

(SEHTiNiand  Catani),  A.,ii,  305. 
Horse-bean,  proteids  in  (Osbornb  and 

Cami-bkll),  a.,  ii,  625. 
Lemna       minor,       metabolism       in 

(Hanstben),  a.,  ii,  178. 
Lemons,     presence    of     Penieillium 

hUaim  on  (Wbhmbr),  A.,  ii,  898. 
Lentil,  the  proteids  of  the  (Osbornb 

and  Campbell),  A.,  ii,  625. 
Lucerne,  composition  of,  at  various 
i>eriods  (Villard  and    B<buf),  A., 
11,  181. 
Lupin,  solution  of  reserve  material  in 
(Plribwithcu),  a.,  ii,  629. 
seeds,  proteids    in    (Osbornb    and 
Campbkll),  a.,  ii,  623. 
Maisa    grain,     solution     of    reserve 
material  in  (Puriewitsch),  A.,  ii, 
628. 
Malt,  green,'  influence  of  germination 
on   uie    constituents  of  (Wallf.r- 
stein),  a.,  ii,  248. 
Maiui  communit,    hydrocyanic    acid 
from  the  seeds   of    (Lurz),  A.,  ii, 
448. 
Mangel -wursel  roots,  composition  of, 
and  yield  (Paturbl).  A.,  ii,  631. 
seeds,  con)i>osition  of  (Dkvarda), 
A.,ii,  44. 
Oak  leaves,  dead,  gain  of  nitrogen  in 

(Henry),  A.,  ii,  632. 
Oats,  composition  of  (Balland)  A., 
ii,  132. 
non-influence  of  argon  on  growth  of 

(Sculoesinoer),  a.,  ii,  129. 
percentage  of  nitrogen  in,  raised  by 

humu8(WiLKY),  A.,  ii,  88. 
nutrition  of,  intluenceof  arsenic  and 
phosphoric  acids  on  (Stoklasa), 
A.,  ii,  131. 
lecithin       and         furfuroids        in 

(Stoklasa),  A.,  ii,  131. 
amount    of    potash    necessary    for 

(Lemmbrmann),  a.,  ii,  304. 
eflect      of       potash,        phosphoric 
and     nitrogenous    manures    on 
(Wiley),  A.,  ii,  88. 
relative  value  of  soda  and  yiot-ish  as 
manure  for  (Smets  and  Schrei- 
beb),  A.,  ii,  402. 
time  required  for  absorption  of,  in 
rabbits  (Weiski),  A.,  ii,  127. 
Oat-straw,  composition  of  (Balland), 

A.,ii,  304. 
Olive,  respiration  quotient  in  the,  and 
formation   of    oil  in  (Gerber),  A.. 
ii,  131. 
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Agricultural  Chemistry  :  Plants  : — 
Pea,    germinatiou    of    (Jodin),    A., 
ii,  129. 
presence  of  new  proteids  in  (Osborne 
and  Campbell),  A.,  ii,  624,  625. 
seeds,  germination  of,  in  a  vacuum 
(Godlewski   and    Polzeniusz), 
A.,  ii,  400. 
Pear-leaves,  development  of  aromatic 
principles  in,  by  fermentative  action 
of  yeast  (Jacquemin),  A.,  ii,  397. 
Po7nacece,    amygdalin,    emulsin,  and 
hydrogen  cyanide  in  the  seeds   of 
(LuTZ),  A. ,  ii,  448. 
Potatoes,     French,    composition    of 
(Balland),  A.,ii,  43. 
influence  of  potassium  and  magnes- 
ium salts  and  of  chlorides  on  the 
growth  of  (Pfeiffer,  Franke, 
Lemmermann  and  Schillbach), 
A.,  ii,  306. 
conversion  of  starch  into  sugar  in 
resting  (Bersch),  A.,  ii,  41. 
Potato- shoots,  young,  co-existence  of 
asparagine  and  cane  sugar  in  (Han- 
steen),  a.,  ii,  178. 
Rice,  amount  of  iron  in  (von  Bunge), 

A.,  n,  446. 
Rye,  amount  of  iron  in  (voN  Bunge), 
A.,  ii,  446. 
amount    of   potash    necessary    for 

(Lemmermann),  A.,  ii,  304. 
straw,    composition    and    nutritive 
value  of  (Balland),  A.,  ii,  304. 
Soy-beau  seeds,  proteids  in  (Osborne 

and  Campbell),  A.,  ii,  626. 
Sainfoin,  composition   of,  at  various 
periods  (Villard  and  Bceuf),   A., 
ii,  181. 
Sesame  seed,  oil  and  cake,  composition 
of,  and  of  ash  (Hebebrand),  A.,  ii, 
631. 
Smuts  and  Rusts,    destructive  influ- 
ence of  formaldehyde  on  (Kinzel), 
A.,  ii,  302. 
Sugar-cane,  presence  of  glycocine  in 
(SnoREY),  A.,  ii,  622. 
juice,    constitiients    of,   and    their 
estimation       (Shorey),       A. , 
ii,  623. 
amounts  of  dextrose  and  levulose 
in,  and  their  estimation  (Pel- 
let), A.,  ii,  447. 
presence  of   oxalic  acid  in   (von 
Kries),  a.,  ii,  401. 
Sunflower  seeds,  proteids  in  (Osborne 

and  Campbell),  A.,  ii,  627. 
Tea,  Chinese,  composition   of  cheap, 

(ZoLciNSKi),  A.,  ii,  531. 
Tobacco   cultivation,    composition   of 
well-waters  and  soils  used  in  India 
for  (Leather),  A.,  ii,  250. 


Agricultural  Chemistry  :  Plants  : — 
Trees,  development  of  aromatic  prin- 
ciples in  the  leaves  of,  by  fermenta- 
tive action  of  yeast  (Jacquemin), 
A.,  ii,  397. 
reserve  materials  in  the  trunks  of 
(Storer),  a.,  ii,  401. 
Triticum,  relation  between  respiration 
and  proteids  in  (Palladin),  A. ,  ii, 
248. 
Vetch,  the  proteids  of,  and  presence  of 
a  new  proteid    in    (Osborne    and 
Campbell),  A.,ii,  624.  625. 
Vine-leaves,  development  of  aromatic 
principles  in,  by  fermentative  action 
of  yeast  (Jacquemin),  A.,  ii,  397. 
Walnuts,  formation  of  non-nitrogenous 
reserve  substances  in  (Leclerc  du 
Sablon),  a.,  ii,  41. 
Wheat  and  lupins,  effect  of  darkness 
on    germination  of  (Palladin), 
A.,ii,  248. 
molecular  weight  and  osmotic  pres- 
sure of  juice  in  various  parts  of, 
(Maquenne),  a.,  ii,  130. 
amount  of  iron  in   (von  Bunge), 

A.,  ii,  446. 
proportion    of    furfuroids    in    seed 

coat  of  (Sherman),  A.,  ii,  248. 
carbohydrates,   the  hydrolytic  pro- 
ductsof  (Sherman),  A.,  ii,  248. 
amount    of    potash     necessary    for 
(Lemmermann),  A.,  ii,  304. 
Wheat-bran,  amount  of  iron  in,  and  its 
assimilation   (voN  Bunge),  A.,  ii, 
446. 
Wheat     grain,    solution    of   reserve 
material  in  (Puriewitsch),  A.,  ii, 
628. 
Wheat-flour,  enrichment  of  (Fleur- 

ent),  a.,  ii,  628. 
Wheat-meal,     amounts    of   iron    in 

(voN  Bunge),  A.,  ii,  446. 
Wheat  straw,  composition  of  (Bal- 
land), A. ,  ii,  304. 

Soils. 
Soils,    testing   by   vegetation   experi- 
ments (Maercker),  a.,  ii,  632. 

water  in,  physical  effects  of  salts 
and  manures  in  modifying  the 
amount  of  (Beeson),  A.,"ii,  450. 

lime  in,  influence  of  potassium  salts 
on  (Goessmann),  A.,  ii,  135. 

quantity  of  potash  in,  necessary  for 
oats,  rye  and  wheat  (Lemmer- 
mann), A.,  ii,  304. 

mode  of  occurrence  of  soluble  potash 
in  (Merrill),  A.,  ii,  390. 

influence  of  potassium  salts  on 
lime  in  (Goessmann),  A., 
ii,  135. 
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AORICULTUUAL  CUKMIHTBT  :  S0IL8  :  — 

Soils,  action  of  phosphoric  tcid  on 
(Smohawski  aud  Jacobson),  A., 
ii,  630. 
titanium  dioxide  in  (Dunnington), 

A.,  ii,  122. 
forest,  gain  of  nitrogen  in  (Hkmry), 

A.,  ii.  632. 
heavy  loam,  mild  and  sandy,   pot 
experiments  on  (Makrckbr),  A., 
ii,  632. 
peaty,  influence  of  varioDs  manure* 
on,    and     necessary    mechanical 
treatment  (Taokk),  A.,  ii,  250. 
potash,  from  VetOTias,  composition 
of  (BoRNTRAOBR  and  Paris), 
A.,  ii,  531. 
influence  of  soda  in  (Smbts  and 
Schrbibbr),  a.,  ii,  402. 
tropical,  constituents  of,  andclaasiR- 
cation    according    to     analytical 
results  (Woultmann),  A.,  ii,  251. 
of  the  Cameroon,   composition    of 
(Wohltmann),  A.,  ii,  251. 
the  nitrifying  bacteria  of  (Stut- 
ZBRand  Hartlrb),  A.,  ii,  848. 
German    East   African,    nature    of 

(WOBLTMAKN),  A.,  ii,  251. 
Indian,  constituents  of  (Lbatrer), 
A.,  ii,  250. 
Nitrification,      Nitroobn,      and 

Nitrogenous  Compounds: — 
HitrifioAtion  in  forest  soils  (Hbnry), 
A.,  ii,  632. 
caused  by  a  mould  (Stutzbb  and 

Hartlbb),  a.,  ii,  800. 
in  regard  to  polluted  waters  (Adb- 
NBT),  A.,  ii,  86. 
Hitrates  in  soils,  action  of  straw  and 
starch  on  (Deh^rain),  A. ,  ii,  630. 
reduction  of,    by  bacteria  in  dung 
(KOnnbmann),  '  A.,     ii,     444; 
(Pfbiffer   and  Lemmermann), 
A.,  ii,  445. 
loss  of,  by  action  of  bacteria  and 
influence  of  certain  organic  com- 
pounds (RicBARDsand  Rolfs),  A., 
ii,  301. 
Nitrogen,    atmospheric,    fixation  of, 
by  associated  algse    and  bacteria 
(BouiLHAC),  A.,  ii,  39. 
assimilation  of  combined,  by  plants 

(LUTZ),  A.,  ii,  530. 
in  the   soil,     effect   of    crops    and 
manures  on  (Tuxkn),  A.,  ii,  532. 
Micro-organisms  in  soils,  action  of,  on 
compound  ammonias  (Demousst), 
A.,  li,  848. 
Nitrifying  organisms     (Winograd- 
sKY),  A.,  ii,  622. 
action   of  salts  on   (Stutzer   aud 
Hartleb),  A. ,  ii,  622. 


Agricultural  Chrmiktry  :  Soils  : — 
Nitrifying  organisms  associated  with 

algt'   15.nii,iiAc),  A.,  ii,  39. 
the   influence  of    glycerol    and    of 

atmospheric  oxygen  on  (Stutzer 

and  Hautled),  A.,  ii,  348. 
Denitrifying  bacteria  (Ampola  and 

Ulpiani),  a.,  ii,  622. 
presence  of,  indung,  and  influence  of 

various  conditions  and  agents  on 

(KOnnemann),      a.,     ii,    444  ; 

(PFBirrsR    and  Lemmermann), 

A.,  ii,  445. 
evolution  of  nitrogen  by  (Ampola 

andGARiNo),  A.,  ii,  177. 
loss  of  nitrogen    in  soils    due    to 

action  of  (Ricuaudh  and  Hulfs), 

A.,  ii,  801. 

Water. 
Bain,   analyses  and   amounts    of,    in 

liarbadoes    aud      British      Guiana 

(Harrison   and  Williams),    A., 

ii,  450. 
Well  waters  used  in  India  for  tobacco 

cultivation  (Leatii Kit),  A.,  ii,  250. 

ILanurbs  and  Manuring  Experi- 
ments. 
Kannres,    action     of   artificial     and 
natural,  on  the  nitrogen  in   soils 
(Tuxen),  a.,  ii,  632. 
efl'ect  of  various,    on  peaty     soil, 

(Tackb),   A.,ii,250. 
physical  action   of  various  consti- 
tuents of,   in   regard   to  moisture 
(Berson),  A.,  ii,  450. 
Manurial  requirements   of  soil,  esti- 
mation of  (Maerckrk),  a.,  ii,  632. 
Chalk,     influence  of,    on   phosphatic 

manure  (Stoklasa),  A.,  ii,  182. 
Dang,  horse-   and  cow-,  presence   of 
denitrifying  bacteria    in   (KiJNNE- 
uann),  A.,  ii,  444. 
Farmyard  manure,  loss  of  ammonia  in 
(DKHftHAiN),  A.,  ii,  633. 
action  of, on  nitrification(DEH^RAlN), 
A.,  ii,  630. 
Onanos,  method  of  analysis.  See  main 

index. 
Hemp,  refuse, as  a  manure  (Sestini  and 

Catani),  a.,  ii,  305. 
Humus,  increased  nitrogen  percentage 
in     oats,     caused    by    presence    of 
(Wiley),  A.,  ii,  88. 
Nitrogen,  effect  of  manure  containing, 

on  oats  (Wiley),  A.,  ii,  88. 
Phosphates,   influence  of,   as  manure 
for  barley  in  presence  of  chalk  and 
humus  (Stoklasa),  A.,  ii,  182. 
influence  of  soluble  phosphoric  acid 
on  (Stoklasa),  A.,  ii,  182. 
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Agricultural  Chemistry  :  Manures  :- 

FhoBphates  in  peaty  soil,  nature  of, 

and     influence      of     phosphatic 

manures  on(TACKE),  A.,  ii,  250. 

Wiborgh,  preparation  and  manurial 

value  of  (Nilson),  A.,  ii,  634. 
effect  of  Florida,  and  other  phospha- 
tic manures  on  oats  (Wiley),  A., 
ii,  88. 
Phosphoric  acid,  influence  of,  on  phos- 
phates    and      aluminium     salts 
(Stoklasa),  a.,  ii,  182. 
as  superphosphate   and   basic  slag, 
manurial  action  of  (Smorawski 
and  Jacobson),  A.,  ii,  630. 
as  manure  in  loam  clay  and  sandy 
soils  (Maercker),  a.,  ii,  632. 
Potash,  effect  of,  phosphatic  and  nitro- 
genous manures  on  oats  (Wiley), 
A.,  ii,  88. 
effect  of,  manures  on  oats  (Wiley), 

A.,  ii,  88. 
influence  of,  on  the  growth  of  pota- 
toes (Pfeiffer,   Franke,  Lem- 
MERMANN  and  Schillbach),  a., 
ii,  306. 
use  of  soda  to  economise  (Smets 

and  Schreiber),  A.,  ii,  402. 
relative  values  of,  and  soda  (Smets 
and  Schreiber),  A.,  ii,  402. 
Slag,     basic,      manurial    action     of 
(Smorawski  and  Jacobson),  A., 
ii,  630. 
effect  of,  on  oats  (Wiley),  A.,  ii,  88. 
effect  of  fusion  on,  with  and  without 
addition  of  silica  (Schmoeger), 
A.,  ii,  135. 
analytical    data  referring  to.     See 
main  index. 
Starch  and  Straw  as  manures,  action  of, 
on  nitrates  (Deh^rain),  A.,  ii,  630. 
Soda  manures,   relative  value  of,   as 
compared  with  potash   (Smets  and 
Schreiber),  A.,  ii,  402. 
Sodium  nitrate,  use  of,  as  a  manure 
(Wagner),  A.,  ii,  252. 
sodium    perchlorate    in,    used    for 
manuring  (Wagner),  A.,  ii,  252. 
Superphosphates,   manurial  action  of 
(Smorawski  and  Jacobson),  A., 
ii,  630. 
effect  of,  on  oats  (Wiley),  A.,  ii,  88. 
influence  of  iron  salts  on  the  soluble 
phosphoric  acid   of  (Stoklasa), 
A.,  ii,  182. 
Ailanfhus    glandulosa,      presence      of 
quercitin,  gallotannin  and  ellagic  acid, 
and  percentage  of  tannin  in  (Perkin 
and  Wood)  T.,  381 ;  P.,  1898,  104. 
Air.    See  Atmospheric  air. 
Air-blast, worked  by  water  (Boltwood), 
A.,  ii,  569. 


Alanine  {a-aminopropionic  acid),  nickel 

salt  of  (Orloff),  a.,  i,  295. 
Albacid,     iod-,      chlor-,     and     brom-, 

(Blum  and  Vaubel),  A.,  i,  610. 
Allsaspidin,  preparation  and  reactions  of 

(Boehm),  a.,  i,  40. 
Albitefrom  Piedmont  (Colomba),  A.,  ii, 

606. 
from  Saxony  (Hazard),  A.,  ii,  390. 
Albumin,  formation  of,  in  Levma  minor 

(Hansteen),  a.,  ii,  179. 
constitution  of  (Kossel),  A.,  i,  716. 
action  of  the  silent  electric  discharge 

on,    in  the    presence    of    nitrogen 

(Berthelot),  a.,  i,  552. 
action  of  halogens  on  (Hopkins),  A., 

i,  54. 
action  of  formaldehyde  on  (Bach),  A., 

i,  287. 
decomposition  of,  by  hydrochloric  acid 

(Cohn)  a.,  i,  343. 
halogen    derivatives    of    (Hopkins), 

A.,  i,  54  ;  (Blum  and  Vaubel),  A., 

i,  287. 
compound    of,     with    formaldehyde ; 

evidence  of  the  biuret  reaction  on,  as 

to  structure  of  (Schiff),  A.,  i,  99. 
production  of   sugar  from   (Blumen- 

thal),  a.,  ii,  239. 
estimation  of  (Schjebning),    A.,  ii, 

658. 
estimation  of,  in  urine  (WassiliSeff), 

A. ,  ii,  60. 
Albumin,    iod-,    and    its    action  with 
pepsin,    and    in    the   animal  system 
(Hofmeister),  a.,  i,  390. 
Albumin,    egg,    crystallisation    of  and 

identification         (Hopkins        and 

Pinkus),  a.,  i,  456. 
properties,   iodine  number,    and  tests 

for  ;   removal  of  fibrin  from  (DlE- 

terich),  a.,  i,  390. 
formula     of     (Schmiedeberg),     A., 

i,  342. 
the  molecular  weight  of,  state  of  com- 
bination of  sulphur  in,  and  the  action 

of    halogens     on    (Harnack),    A., 

i,  716. 
the  staining  of,    in    histological    sec- 
tions (Mathews),  A.,  i,  542. 
removal   of  sulphur  from,  by  alkalis 

(SCHULZ),   A.,   i,    502. 
action    of     chlorine,     bromine,     and 

iodine  on  (Hopkins  and  Pinkus), 

A.,  i,  503. 
halogen  derivatives  of,  and  its  mole- 
cular weight  (Blum  and  Vaubel), 

A.,  i,  609. 
action   of  halogens  on  (Hopkins  and 

Brooks),  A.,  i,  99. 
crystalline,     action      of     pepsin     on 

(Umber),  A.,  i,  608. 
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Albomin,    egg,     constitaents    of,    and 
their    osazones    (Eichholz),     A. 
i,  541. 
precipitation  of  proteida  in  (Schjer 

NINO),  A.,  ii,  272. 
carbohydrate   obtained    from    (Spbn 
zbr),    a.,    i,    848 ;    (Wuss)    A. 
i,  619. 
Albomin,     tenun-,   crv'stallisation    and 
identification  of  (Hopkins  and  Pin 
KU8),  A.,  i,  456. 
formula     of     (Schmikdbbiro),     A. 

i.  842. 
crystalline,  action  of  pepsin  on  (Uif 

bbr),  a.,  i,  608. 
remoTal  of  sulphnr  from,  by  alkalis 

(ScHULz),  A.,   i,   503. 
action  of  bromine  on  (Hopkins  and 
Pinkcb),  a.,  i,  603. 
Albaminomet«r  (Rieolbr),  A.,  ii,  319. 
Albamini,  influence  of,    in   preserving 
enmUions  (MoOEB  and  Krumbholz), 
A.,  ii,  343. 
Albomoae 
DenteroalbomoM,     preparation     of, 
(Fkankrl),  a.,  1,  56. 
preparation  of,    from  Witte's  pep- 
tone, and  amount  of  sulphnr  in 
(OsUN),  A.,  i,  602. 
•otion  of  bromine  on  (Hopkins  and 

PiKKUs),  A.,  i,  504. 
formula   of  (Schiiibdbbbbo),   A., 
i,  842. 
Heteroalbamose,  preparation  of,  from 
Witte's  peptone,  and  amount  of 
sulphur  in  (Folin),  A.,  i,  502. 
formula  of   (Schuiedrbrro),   A., 
i,  342. 
Protalbomose,  from  myosin  and   its 
formula     (ScHMiEOBBBBO),    A., 
i,  342. 
Albumoses,  presence  of,  in  Witte's  "pep- 
tone "  (Pick),  A.,  i,  288. 
Kiihne  and  Chittenden's,  formula  of 

(SCHMIROBBERO),  A.,  i,  842. 
molecular     weight    of    (Blum     and 

Vaubbl),  a.,  i,  610. 
action    of     acid     and     basic    stains 
and  dyes  on,  in  histological  sections 
(Mathews),  A.,  i,  542. 
action  of  nitrous  acid  on,    and  their 
chemical  nature  (Schrotter),  A., 
i,  610. 
detection  of,  in  urine  (Bang)  A.,  ii, 
657. 
Alcohol.     See  Ethylic  alcohol. 
Alcohol  C2gH440  +  H20,  from  sesame  oil 
(Villavecchia    and    Fabris),    A., 
i,  44.'). 
Alcoholic  fermentation,  development  of 
aromatic   principles    in   the  leaves  of 
plants  by  (Jacqukmin),  A.,  ii,  397. 


Alcohols,  absorption-spectraof  (Spring), 
A.,  ii,  201. 

action    of    phosphoric  anhydride    on 
(Beluoov),  a.,  ii,  568. 

of    wool    fat    (Dabmstabdtbr    and 
LiFSCBiJTZ)  A.,  i,  245,  470. 

of  the  snnr  group,  methylene  deriva- 
tives of  (Weber  and     Tollens), 
A.,  i,  291. 
Alcohols,  aliphatie,  rate  of  etherifica- 

tion  of  (Mkn-schttkin),  A.,i,  120. 
Alcohols,  polyhydric,     action    of    the 

sorbose  bacterium  on(BBRTRAND),  A., 

i.  560. 
Alcohols,  tertiary,    and  their  ethereal 

salts,  action  of  acid  solution  of  mer- 
curic sulphate  on  (DENiotut),  A.,i,  618. 
Alcohols  and  Phenols.     See: — 

Acetoxy-4'-cuniylic  alcohol. 

Allylic  alcohol. 

Amylenic  glycol. 

Amylic  and  t.w-Aniylic  alcohols. 

Anhydro/)-aminol>enzylic  alcohol. 

Anhydro-/)-hydroxylaminobenzylic 
alcohol. 

Anisylic  alcohol. 

Aspinidol. 

Azelaol. 

Benzeneazophenol. 

Benzylic  alcohol. 

Betorcinol. 

Borneo!. 

t^-i«o- Butylenic  glycoL 

Butylio  uo-Butylic  and  ^r/-Butylic 
alcohols. 

Carvanol. 

CarvenoL 

Catechol. 

Catechol-/i7-propylic  alcohol 

Cedrol. 

Cerylic  alcohol. 

Cholesterol  and  i«o-cholesterol. 

Citronellol. 

Decylene  glycol. 

2 :  5-DiacetamidoquinoI. 

3  : 5-Diethoxy-o-aminophenol. 

3  : 6-Diethoxycarbonyl-2-amino- 
phcnol. 

3  : 5-  Diethoxyethenyl-2-aminophenol. 

Diethylcarbinol. 

Dihydroxynaphthaleno. 

Dimethylheptenol. 

Dimethylheptylenic  glycol. 

Dipropylallylcarbinol. 

Dipropylbutanetriol. 

Dulcitol. 

Erythritol. 

Ethylic  alcohoL 

Ethylsaffranol. 

Eugenol. 

Feuchocamphorol . 

Fencohlenic  alcohol. 
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Alcohols  and  Phenols.     See  also  : — 
Fenchylic  alcohol. 
Galipene  alcohol. 
Geraniol. 
Glycerol, 
Glycol. 
Guaiacol. 

2  : 4-Hexadi-inediol-l  :  6. 
Hexylenic  glycol. 
Hexylic  alcohol. 
Hydroccerulignone. 
Hydroxybenzylideneindanedione. 
Lemonol. 

Leucohexamethyl-lignone-bliie. 
Linalool. 
Mannitol. 
Menthol. 

2- Methoxyphenol. 
Methoxyquinol. 
^- Methy  laminophenol. 
MethyUer^butylallylcarbinol. 
Methylisobutylcarbinol. 
Methylenedinaphtharesorcinol. 
Methylic  alcohol. 
2-Methyl-6-heptanone-2-ol. 
2-Methyl-6-heptanone-3-ol. 
2-Methylol-l-butanol. 
Methylolethylenedipiperidine. 
3-Methylpentylenic  glycol. 
Methylpropylcarbinol. 
Methylisopropylcarbinol. 
Naphthols. 
Orcinol. 

Phenetoilazophenol. 
Phenol. 
3-Phenyl-2  :  2-dimethylpropane-l  :  3- 

diol. 
Phenylethylallylcarbinol. 
Phenylmethylcarbinol. 
Phloroglucinol. 
Physol. 
Pinocampheol. 
Pinocarveol. 
Propargylic  alcohol. 
Propionaldol. 

Propylic  and  iso-Propylic  alcohols. 
Psyllostearylic  alcohol. 
Pyrogallol. 
Pyroguaiacin. 
Quinol. 
Resorcinol. 
Rharonitol. 
Rhodinol. 
Sabinol. 
Salicin. 
Saligenin. 
Selenonaphthol. 
Selenophenol. 
Selenylresorcinol. 
Sorbitol. 

Telluroresorcinol . 
Thymol. 


Alcohols  and  Phenols.     See  also  : — 

Thymoquinol. 

Toluquinol. 

Tolylmethylanthranol. 

Tolylmethyloxanthranol . 

Triethylcarbinol . 

o;85-Trihydroxy-S-phenylhexane. 

Trimethylenoldipiperidone. 

Trimethylaneglycol. 

Trimethylphenethylol. 

Triphenylethanediol. 

Tropinepinacone. 

Vinylic  alcohol. 
Aldehyde.     See  Acetaldehyde. 
Aldehydes,  action  of  silent  electric  dis- 
charge on  mixtures  of,  with  nitrogen 
(Berthelot),  a.,  i,  554. 

action    of,   on    proteids    (Beckmann 

andSCHARFENBERGER  GEN.  SeRTZ), 

A.,  i,  55. 
detection  of  (Barbet  and  Jandrier), 

A.,  ii,  265. 
Legal's  test  for  (Denigijs),  A.,  ii,  545. 
estimation  of,  in  spirits  (Barbet),  A. , 

ii,  464. 
Aldehydes.     See  also  : — 
Acetaldehyde. 
Acraldehyde. 
Aldol. 

A  Idols  CgHigOa  and  CgHigOa. 
Anisaldehyde. 
Benzaldeliyde. 
Butylxylylaldehyde. 
iso-Butyraldehyde. 
Chloral. 

Cinnamaldehyde. 
Citral. 

Cuminaldehyde. 
Diazoaminobenzaldehyde. 
Dihydroxybenzeneazobenzaldehyde. 
2  :  4-Dimethoxybenzaldehyde. 
Formaldehyde. 
Furfuraldehyde. 
Glyceraldehyde. 
Glycollic  aldehyde. 
Glyoxal. 
Heptaldehyde. 
Hydrocinnamaldehyde. 
Hydroxybenzaldehyde. 
^-Hydroxybenzeneazobenzaldehyde. 
Hydroxynaphthaldehyde. 
Hydroxy  propacetal . 
Levulinaldehyde. 
Methoxynaphthaldehyde. 
Methylglyoxal. 
o-Methylphenylacetaldehyde. 
Methylsalicylaldehyde. 
(Enanthaldehyde. 
Parahydroxybenzaldehyde. 
Paraldehyde. 

A^-ci/cZo- Penteneald  ehy  de. 
Phenoloxyacetal  dehyde. 
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Aldehydes.     See  also  :— 

Phenopentenal. 

o-Phenylbenzaldehyde. 

Phonylenedioxydiacetaldehyde. 

Phenylglyceraldehyde. 

Phenylpropiolaldehyde. 

PiperonaL 

Propaldehyde. 

Propiolaldehyde. 

Protocatechuic  aldehyde. 

Salicylaldehvde. 

Succinic  acid,  dialdebyde  oi 

Tiglic  aldehyde. 

Toiaaldehyde. 

Trihydroxybenzaldehyde. 

Valeraldehyde. 

Vanillaldehyde. 

Vanillin. 
Aldehydopyromneic  acid,  action  or  heat 

on  ;    oxirac  of ;    phenylhydrazone  of : 

oxidation  of  (Hill  and  Sawyer),  A., 

i,  860. 
Aldol,  action  of  silent  electric  discharge 

on,    in   presence   of   nitrogen  (Bkk- 

thblot),  a.,  i,  654. 
Aldol  C.H,,0,,    from   condensation    of 

aectaldohyde      and      iwbutaldehyde, 

and  its  oxidation  products;   also  its 

oxiiue,   and     the     action     of    acetic 

anhydride    on    it    (Lilienfelo  and 

Tauss)  A.,  i,  610. 
Aldol,    CqHjhO.    from    condensation  of 

uobutaldehyde  and  Movaleraldehyde, 

and     its     oxime     (Limenfeld    and 

TAtJSs),  A.,  i,  608. 
Alfetoren     carta     (Ach.)     presence     of 

salftzinic  acid  in  (Zopf),  A.,   i,  89. 
Algarovilla,   aciion    of  lliibl's  reagent 

on  (Bokttinoer),  A.,  i,  199. 
Alkali, estimation  of,  in  beer  (Spaeth ), 
A.,  ii,  407. 

estimation  of,  in  soap  (Waltkk),  A., 
ii,  93. 
Alkali  metals,  coloured  haloid  salts  of 

(Wiedemann  and  Schmidt),  A.,  ii, 

291. 
Alkali    carbonates,    detection    of,    in 

presence    of   excess    of   bicarbonates 

(Leys),  A.,  ii,  863. 
Alkalimetry,   use    of   the    electrometer 

for      titration     in      (Bottger),      A., 

ii,  89. 
Alkaloid,    presence    of   an,    in     wines 

(GritKiN),  A.,  i,  607. 
Alkaloids,  preparation  of  in  a  crystalline 
condition  (Orloff),  A.,  i,  283. 

as  a  source     of    nitrogen   for    plants 
(LuTz),  A.,  ii,  530. 

detection  of,  in  chemico-legal  analysis 
(von  SfiNKOWSKi),  A.,  ii,  547. 

detection  of,  in  tinctures  (Katz),  A., 
ii.  548. 


Alkaloids,    estimation    of,   in  pharma- 
ceutical preparations  (Kippbnbbkokb), 

A.,  ii,  467. 
Alkaloids.     See  also  : — 

Aoetylhydrocinchonine. 

Aconitine. 

Anhalonidtne. 

Anhalonine. 

Arginine. 

Atropine. 

Atroscine. 

Bebeerine. 

Brucine. 

Bnlbocapnine. 

Balbocarpine. 

CafTeidine. 

Caffeine. 

Carpaine. 

Cholidonino. 

Cinchonamine. 

Cinchonidine. 

Cinchonine. 

Cinchotine. 

Cocaine. 

Codeine. 

Coniine. 

Corybulbino. 

Corydaline  and  t-Coiydalinc. 

Cotamine. 

tso-Crcatinine. 

Cryptopino. 

Cararine. 
Curine. 

Diaacorine. 

Ecgonine. 

Emetine. 

Eserine. 

Harmaline. 

Harmine. 

apo-Harmine. 

/3-Homochclidonino. 

Homo.scopolamine. 

Hydrastine. 

Hydrastinine. 

Hydrocinchonine. 

Hydrocotarnine. 

Hydrohydrastinine 

Hyoscyamine. 

Hystidine. 

Impcratorine. 

Lophophorine. 

Lupinidine. 

Lupinine. 

Lysine. 

Macleyine. 

Mandragorine. 

Meconine. 

Meroquinenine. 

Mezcaline. 

Morphine  and  a/>o-Morphine. 

Morphothebaiue. 

Narceine. 
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Alkaloids.     See  : — 

iso-Narcotine. 

Nicotine. 

Ononine. 

Oxyniorphine. 

Oxy  ptomaine. 

Papaverine. 

Papaveroline. 

Pellotine. 

Physostigmine. 

Pilocarpidine. 

Pilocarpine. 

Protocurarine. 

Protocuridine. 

Protocurine. 

Protopine. 

Ptomaine,  CgHnN. 

Quinine. 

Retamine. 

Sanguinarine. 

Scopolamine, 

Scopoleine. 

Scopoline. 

Solanine. 

Strychnidine. 

Strychnine. 

Tetrahydropapaverine. 

Theobromine. 

Trigonelline. 

Tropidine. 

Tropine  and  tj'-Tropine. 

Veratrine. 

Xanthine. 

Yohimbenine. 

Yohimbine. 
Alkyl-groupB  attached  to  nitrogen,  esti- 
mation of  (Herzig  and  Meykr),   A., 

i,  53. 
1-Alkylpyridones    and    1 -Alkylquino- 

lones,   action   of    phosphorus   penta- 

chloride  on  (0.  Fischer),  A.,  i,  382. 
Allantoin,  presence   of,  in  urine    after 

thymus  feeding  (Cash),  A.,  ii,  615. 
AUo-compoands.      See  under  word  to 

which  alio-  is  prefixed. 
Alloxan,   phenylhydrazone,  and   its   o- 

and  ^'-nitro-derivatives     (KiJHLiNG), 

A.,  i,  695. 
AUozuric  bases,  amounts  of,  in  human 

urine  (Kruger  and  Salomon),    A., 

i,  699. 
Alloys,   preparation  of,   by   electrolysis 
(Walter),  A.,  ii,  26. 

formed  by  the  action  of  one  metal  on 
the  salt  of  another  (Senderens), 
A.,ii,  510. 

microstnicture  of  (Charpy),  A.,  ii, 
584  ;  (Osmond),  A.,  ii,  590. 

microchemical  examination  of 
(Stead),  A.,  ii,  293. 

estimation  of  lead  in  (Garrigues), 
A.,  ii,  539. 
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Allium        cepa.      See        Agricultural 

Chemistry. 
Allylamine,    action  of  the  silent  elec- 
trical discharge  on,  in  the  presence  of 
nitrogen  (Berthelot),  A.,  i,  552. 
AUylaminoazobenzene,  and  itsthiocarb- 

amide(BETTi),  A.,  i,  656. 
2'-Allylaminobenzoparoxaziue 

(Wheeler  and  Barnes),  A.,  i,  695. 
Allylene,  effect  of  electrical  discharge  on, 
alone    and  in   presence    of    nitrogen 
(Berthelot),  A.,  i,  394. 
Allylic  alcohol,  effect    of    electric  dis- 
charge on,  in  presence  of  nitrogen 
(Berthelot),  A.,  i,  395,  555. 
decomposition   of,  by   electrical  os- 
cillations (de  Hemptinne),    a., 
ii.,  281. 
bromide,     velocity    constants   of  re- 
action of  toluidines  with  (Men- 
schutkin),  A.,i,  186, 
velocity  constants  of  action  of,  on 
aromatic  amines  with(MEicsoHUT- 
kin),  i,  408. 
Allylphosphoric  acid,  heat  of  neutrali- 
sation of  (Cavalier),  A.,  ii,  499. 
AUylthioearbimide,  source  of,  in  plants 
(Gadamer),  a.,  ii,  180. 
decomposition    of,    by    solution      of 
bleaching    powder  (Oechsner  de 
Coninck),  a.,  i,  549. 
Almonds.     See  Agricultural  Chemistry. 
Almond-water,  bitter,    constitution  of, 
and  tests  for    natural  and  artificial 
(Fromm),  a.,  i,  266. 
Aloes,     Cape    and    Barbadoes,    consti- 
tuents of(TsCHIRCHandPEDERSEN), 
A.,  i,  599. 
Natal  and  Socotra,  absence  of  emodin 
in  (TsCHiRCH  and  Pedersen),  A., 
i,  599. 
insufficiency  of  Borntrager's  test  for 
(TscHiROH    and   Pedersen),    A., 
i,  599. 
detection  of  (Apj^ry),  A.,  ii,  468. 
Aloes-resin,  hydrolytic  products  of  Cape- 
and  Barbadoes- (TsoHiRCH  and  Peder- 
sen), A.,  i,  599. 
Alonigrin  (Tsohirch  and  Pedersen), 

A.,  i,  599. 
Aloresinotannol      and      its       benzoate 
(Tsohirch  and  Pedersen),  A.,  i,  599. 
Alums,  estimation   of  iron  and  alumi- 
nium in  (Thomson),  A.,  ii,  142. 
Aluminite    from    India  (Hayden),  A., 
ii,  386. 
(?)  from  Newcastle-on-Tyne  (Merton 
and  Shaw),  A.,  ii,  387. 
Aluminiam,  atomic  weight  of  (Thom- 
SEN),  A.,  ii,  377. 
anodes,  polarisation  at  (Graetz),  A. , 
ii,  10. 
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Alamininm  inercnry  couple  (Cohrn  and 

Calvert),  P.,  1898,  10. 
redaction    of    metals    by    means    of 

(QoLDHcUMiDT),  A.,  ii,  509. 
use  of,  in  qualitative  analysis  (HsM- 

PBL),  A.,  ii,  184. 
anditsalloy8,impuritiesin(DsPAOQZ),    I 

A.,  ii,  294. 
action      of      copper      chloride       on 

(ToMif  ASi).  A.,  li,  582. 
action  of  nitric  acid  on  (Stillmak), 

A.,  ii,  588. 
Alamininm  alloys  with  copper,  gohl,  and 

silver,    Kontgen  ray  photogmphs  of 

(Hkycx>ck  and  Nkvillk),  T.,  719, 

720;  P..  1897.  106. 
with    silver  (Fowlbr  and  Hartoo), 

A.,  ii,  24. 
with   tin  and  copper  (Waltkr),  A., 

ii,  26. 
Alaminiamcarbide(Moi8«Ali),  A.,ii,  161. 
carbonate,  basic  (Dat),  A.,  ii,  74. 
chloride,       molecular       weight       of 
(Wbrnkr),  a.,  ii,  214. 

and  sulphate,  hydrolytic  dissocia- 
tion of  (Let),  a.,  ii,  66. 
nitride  (Pranok),  A.,  ii,  377. 
oxide  (alumina),  crystalline,  prepara- 
tion of  (LoTBR),  A.,  ii,  520. 

dielectric  constant  of,  at  - 185*, 
when  mixed  with  ice  (Dbwar 
and  Flbmino),  A.,  ii,  279. 

estimation   of,    in  phosphates,    in 
presence    of  iron    oxide  (Licht- 
acHLAo),  A.,  ii,  98. 
phosphite  (f}Rt>TZNBR),  A.,  ii,  217. 
Alamininm,  detection,  estimation  and 

separation  of : — 
analysis  of  commercial  (Sibbbba),  A., 

ii,  409. 
detection    of,    spectroscopically    (db 

Gbamont),  a.,  ii,  686. 
detection   of  traces  of    magnesia    in 

presence  of  (Romijn),  A.,  ii,  458. 
eflect      of,      on     copper     estimation 

(Brbarlkt),  a.,  ii,  258. 
estimation  of  (BRBARLETand  Jeryis), 

a.,  ii,  642. 
estimation  of,   alkalimetrically  (Lbs- 

cffiUR),  A.,  ii,  485. 
estimation  of,  in  phosphates,  manures 

and  alum  (Thomson),  A.,  ii,  142. 
separation  of  beryllium  from  (  Havens), 

A.,  ii,  142. 
separation     of     chromic     acid    from 

(Brearley),  a.,  ii,  460. 
separation  of  chromium,  iron,   man- 
ganese,    nickel    and    cobalt    from 

(Parr),  A.,  ii,  52. 
separation    of    nickel,    cobalt,    zinc, 

manganese    and    magnesium    from 

(Thomson),  A.,  ii,  143. 


Alamininm,    separation    of    iron    from 

(Bkbarlet),  a.,  ii,  148,  648. 
separation  of  iron  from,  by  electroly- 
sis (Enobi.8),  A.,  ii,  192. 
separation   of   iron,    beryllium,   zinc, 

copper,  mcrcurv  and  bismuth  from 

(Havens),  A.,  li,  645. 
separation  of  manganese,  nickel,  zinc 

and   copper    from    (Lbftlib),   A., 

ii,  486. 
separation  of  zinc,  manganese,  cobalt 

and   nickel   from   (Wthkoop),   A., 

ii,  54. 
Alnaite,  from  Bolivia  (Prior  and  Spbn- 

cer),  a.,  ii,  121. 
from  California  (Turner),  A.,  ii,  610. 
Amarine,  thermochemicaldataof  (Del£- 

riNE),  A.,  ii,  868. 
Amber,  com]>o8ition  and  clarification  of 

(Dahmh),  a.,  ii,  76. 
Amides  in  seedlings,   the   formation   of 

(ScuiTLXE),  A.,  ii   481. 
Aflddst.     See  also :  — 
Aoetamide. 

Acetamidophenoxyaceto•j^phenetidide. 
Acetanilide. 
Acetobenzaraide. 
Acetohezamethylf  neamide. 
Acetotoluidides. 

Acetoxytetnimethylglutaric  anilide. 
a-Acetylbutanctetracarboxyamide. 
Acetylpropionamide. 
a-Acetyltricarballylamide. 
Adipamic  acid. 
Amygdalvlanilide. 
p-Anisoilbeuzylamide. 
Asparagine. 
Aspartamides. 

Azelamic  acid  and  azelamide. 
Benzamide. 
»-Benzanilide. 
Benzenesul  phacetanilide. 
Beneenesulphohenzanilide. 
Benzenesulphobutyranilide. 
Benzenesul]>honnphthali(le8. 
Benzenesulphopropionanilidc. 
Benzo-methylamide  and  -dimethyl - 

amide. 
Benzophenone-8  :  3'  (or  3  : 4')-8ulphon- 

amide. 
Benzopropylamide. 
p-Benzoylanilide. 
Benzoylbenzylamide. 
Benzoylcarbonylamidophenol. 
Benzoyllactanilide. 
^-Benzoyloxybenzenesulphonamide. 
Benzoyluretbane. 
Benzylcarbamido. 
2;-Benzylidenephenylhydrazoneallyl- 

thiocarbamide. 
Benzyloxyallylthiocarbamide. 
Benzylpyruvic  amide. 
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Amides.     See : — 
Benzylurethane. 

Butyramide  and  iso-Butyramide. 
Butyrobenzamide. 
Butyroethylanilide, 
Butyromethylanilide. 
Caffeincarboxyamide. 
Carbamide. 

Carbarainethioglycollanilide. 
Carbanilide. 
Carboxyglutaconamide. 
Carbonyldimethylcarbamide 
Catecholcarbodiethylamide. 
Cateeholcarbo-jo-phenetidide. 
Catech  olcarbopiperidide. 
Ciunamamide. 
Cinnamylbromamide 
;|/-Cuinenesulphon,  -methylamide,  -di- 

methylamide,  and  -ethylamide. 
;a-Diacetanilide. 

Diacetohydroxy-^-phenylenediamide. 
4-Diaceto-2-methoxyphenolamide. 
Diazocarbamide. 
Dibenzamide. 
Dibenzylidenephenylhydrazonethio- 

carbamide. 
Dibeuzoethylamide. 
Diisobutylacetamide. 
Dicatecholcavbethylenediamid  e. 
Dicatecholdicarbethylenediamide. 
Di-^-chlorophenylphosphoramide. 
DiglycoUanilide. 

Dihydroxydicarboxyphenylacetamide. 
Di-^-bydroxypheuyloxamide. 
j83-Dimethylglutaniic  acid. 
Dimethylhydroxycarbamide. 
Di-;8-naphtbylphosphoramide. 
Diphenoxythiopbosph-aniide  and 

-anilide. 
Diphenoxythiophosphodiethylamide. 
Diphenyltolylenedicarbamide. 
DithioglycoUanilide. 
Di-^-toluidodipropyldithiocarbamate. 
Di-^-tolyloxamide. 
Di-p-tolyloxythiopbosph-amide      and 

-anilide. 
Di-?>-tolylpliospbamide. 
Ethanetetracarboxymethylanilide. 
Eihoxyacetanilide. 
Ethoxydipbenylph thalamic  acid. 
^-Ethoxyphenyloxamide. 
Ethylcarbamide. 
Etbylmalono-methylamide  and 

-di  methylamide. 
Eugenoxyacetani  1  ide. 
Formamide. 
Formanilide. 
Formo  -p-  toluidide. 
Formylbenzhydrylamide. 
Fumaramic  acid. 
Furfuramide. 
Glutaconamide. 


Amides.  See : — 
Glutamic  acid. 
Glutamine. 

cydo-  H  eptan  ecarboxyamides. 
Hy  drobenza  mide. 
Hydroxyallylthiocarbamide. 
^- Hydroxy  benzenesulphonamide. 
Hydroxybenzylsulphonamide. 
Hydroxycarbamide. 
Hydroxydiethoxyphenylcarbamide. 
s-Hydroxydiethylthiocarbamide. 
s-Hydroxydimethylthiocarbamide. 
Hydroxydiphenylphthalaraic  acid. 
Hydroxyetliylallylthiocarbaraide. 
Hydroxyethylthiocarbamide. 
Hydroxymethylallylthiocarbamide. 
Hydroxymethylethylthiocarbamide. 
Hydroxymethylthiocarbamide. 
a-Hydroxy-7-phenylcrotonamide. 
^-Hydroxyphenyloxamide. 
Maleamic  acid. 
Maleinphenylamic  acid, 
Malamide. 
Malouanilide, 
Malonomethylanilide. 
Mesitylenesulphon-methylamide, 

-dimethylamide,  and  -ethylamide. 
Methoxyacetanilide. 
Methoxybeuzenesulphonamide. 
Methoxybenzylsulphonamide. 
Methoxydiphenylphthalamic  acid. 
^-Methoxyphenyloxamide. 
Methylacetophenone-o-phthalamic 

acid. 
Methylcarbamide. 
Methylfurazancarboxyamide. 
Methylglyoximecarboxyamide. 
2'-Methylc[uinoline-3'  carboxyaraide. 
Methylthioglycollanilide. 
Naphthalenecarboxylamide. 
a-Naphthaquinoline-3'-sulphonamide. 
;8-Naphthoxythiophosph-amide      and 

-diamide. 
Nitrosocarbonyldimethylcarbamide. 
Opiauamide. 

Oxamic  acid. 

Oxanilic  acid. 

Oxanilide. 
2?-0xyacetophenonephenylcarbamide. 

Fentamethylene-xylylenediaminebenz- 
enesulphonamide. 

cj/cZo-Pentanel :  3-dicarboxyamide. 

a-Phenoxypropionanilide. 

Phenoxythiophospho-diamide  and 
-dianilide. 

Phenylacetamide    and    j8-wo-Phenyl- 
acetamide. 

Phenylaceto-methylamide      and     -di- 
methylamide. 

Phenylcarbamide. 

Phenylethylenecarbamide. 

^-Phenylethylurethane. 
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Amides.     See  :— 

Phenyl  iminodiaceUmide. 

Phenyl  methylcarbamide. 

Phenylpropionamide. 

Phenylpropiono-methyUmide  and  -di- 
methylamide. 

p-  Pheny  Ipropylurethane. 

p-Phenvlsulphonebenz-aniide         and 
•anihde. 

Pbeoylthiocarbainide. 

PhenylthiocsrbMnide  glycoUide. 

Pheuylthiourethanwci<t>inid«i. 

Proi«netotne»rboz7Amid«. 

i'ropionamide. 

Propionanilide. 

Propionobenutnide. 

Propionohexamethvlenamide. 

PropionylethyUnilide. 

PropionvlmethTlanilide. 

PalagMUo  amid*. 

Pyromaoamid*. 

Qoinoloarbqriperidide. 

BaaordnolearboptMridide. 

Reaordnoldicar  bod  i  pi  peridida. 

Bebamic  add  and  aabamida. 

Buberamic  add  and  aaberamida. 

Snodnanilide. 

Saodnophenylamio  add. 

Tetraoetoqainol-S  :  g-diamida. 

TettaoatoNaoralBoUiainlda. 

TetramethyUaaminobannBeaolph* 
anilidf. 

Tetramethykitaminophenylcarbamide. 

as-Tetramethyl«iiiamiuocarbanilide. 

Thiocarbamide. 

Th  ioe  vanoacetan  il  ide. 

ThioglycoUanilide. 

Thvmoxvvcetanilide. 

Tolneneditulphonanilidfl. 

0-  and  p-Toluenesulphonamides. 

Toluenesulphonanilide. 

j>-Tolnidinoac«tamide. 

a-;)-Toluidinobutyric  p-toluidide. 

^-Toluidinopropionamide. 

a-;'-Toluidinopmpionic  p-toloidide. 

p-ToluiilinopropyUMjnzamide. 

jhToluidinopropylcarlMimide. 

;>-Toluidino-o-8uIphonaniide. 

^-Tolaoylbenzylamide. 

Toluvlenedicarbamide. 

Tolylcarbamides. 

p-Tolyltrimethylene-carbaraide,  -thio- 
carbamide and  -<f«-thiocarbamide. 

Triaceto-3  : 5-diethoxyphenoI-4-amide. 

Triaceto-/>-phenylenediamide. 

Tribenzamide. 

tcrt-Trimethyl-3-phenyl-*-ketohexo- 
amide. 

Triphenylcarbinoltricarboxyamide. 

Tropylphenylthiocarbamide  and 
t|«-Tropylphenylthiocarbainide. 

tio-Yalerylethylanilide. 


Aaidaa.    See:— 
Vinrlideneoxanilide. 
m-Aylenesul phon -am ide,  -methyl- 
amide  and  -dimethylamide. 
»-Xylylacetamide. 
XylyleneditMbatyldiamine. 
eyc/o- Aaidisea  (Wiikeler),  A.,  i,  6S8. 
AndAaa,    classification  of,   according  to 

reaction  with  o-xylylenic    bromide 

(SoHOLTZB),  A.,  i,  566. 
fatty  and  aromatic  and  their  salts  as 

food  for  plant«(LuTz),  A.,  ii.  530. 
aromatic  action  of    sulphur  chloride 

on  (Kdinokr),  a.,  i.  91.  206. 
primary,  Telodty  of  reaction  of,  with 

allyhc     bromide     (Mknsohdtkin), 

A.,  i,  119. 
iMiaaa.     See  alao:— 
Allylamine. 
AnUina. 
ij^AaWdine. 
BaussMaio- m -aminobentanaaao  •«»• 

pbeny  lenediami  ne. 
Bemaneaxo-m-phenylenediamine. 
Bansh  vdry  lam  1  n  0 . 
Benxy  famine. 
a-BenJtylhydroxylamine. 
Beniylideneaoetophenonean  il  ine . 
Baniylidanaaoatophanone-/9-naphthyl- 


Bensylideneaoetopheuone-  p-toluidine. 
Benzylidineaniline. 
Benxylidenediwonitramine. 
Beniy  lidenedimethy  Iphenylenedi - 

amine. 
Benzylidene-a-naphthylamine. 
Benzylmethylnitramine. 
Benzvluitrainiue. 
Betaine. 

uo-Botylmenthylamine. 
if»-Batyl-o-tolaidine. 
Carylamine. 
Chitoaamine. 
Camidine. 
Diazobenzaldehy(le-;7-aminophenylene- 

amine. 
Dibenzylideneacetophenoneamine. 
Dibenzylideneacetophcnone-a-naph- 

thvlamine,  -o-nitranilinc,  and  -nitro- 

tofuidine. 
Diethylamine. 
Diethyl  woamylamine. 
Diethylaniline. 
Diethylenediamine. 
Diethylnitramine. 
Diethylnitrosamine. 
Dihydroxytriethylamine. 
Dimethylamine. 
Dimethylaniline. 
Dimethylnitrosamine. 
Dimethyl-p-toluidine. 
Dimethyl-1 : 3  : 5-m-xylidine. 


INDEX  OF  SUBJECTS. 


761 


Amines.     See : — 

Diphenacylmethy  lamina. 

Diphenylnitrosamine. 

Ditolylamine. 

Ethylamine. 

Ethylaminophenol. 

/3-Ethylamylamine. 

Ethylisoamylamine. 

Ethylaniline. 

Ethylanisidine. 

Ethylenediamine. 

Ethylidenedi?^onitramine. 

/3-Ethylhydroxylamine. 

Ethylmenthylamine. 

Ethylnitramine. 

Ethylisopropylaniline. 

Furfurine. 

Hexamethylenetetramine. 

Hexamethyltriaminobenzene. 

Hexylamine. 

Hydroxylamine. 

Hydroxy-«|'-cumylaniline. 

Hydroxydiethylamine. 

Mentholamine. 

Menthoneamine. 

Menthylamine. 

Mesidine. 

Methoxyphenacyl-|)-phenetidine. 

Methylamine. 

Methylaniline. 

Methylasparagine. 

Methyldihydroxyethylamine. 

Methyldiwonitramine. 

Methylethylnitramine. 

Methylhydroxyethylamine. 

/3-Naphthy  lamina. 

Naphthylanilines. 

Naphthylen  ediamine. 

OctomethylcJmminobenzidine, 

Octylamine. 

Pentamethylenexylylanediamine. 

Phenacyldimethylamine. 

Phenacylmethy  lamina. 

Phenetidine. 

€-Phenoxy-/3-ethylamylamine. 

Phenylaniline. 

Pheny  lened  iam  in  es. 

o-Phenylethylamine. 

Phenylfenchylamine. 

Phenylglycine-^-amidodimethylanil- 

iue. 
Phenylnitramine. 
Propylamines. 
Propylenediamine. 
Propylidenediisonitramine. 
Propylmenthylamine. 
Tetramethyldiaminobenzidina. 
Tetramethyl-m-phenylenediamine. 
TetramathyUrtaminobenzena. 
Tetrethylammonium  compounds. 
Toluhydry  lamina. 
Toluidines. 


Amines.     See : — 
Tolylanilines. 

2?-Tolyltrimethylenediamine. 
Triacetonealkadiamina. 
Triacetonediamine. 
Tricetylamine. 
Triethylamine. 
Trimethylamine. 
Trimethyltrimethylenetriamine. 
Tropylamina  and  t|/-Tropylamine. 
Tyrosine. 

Veratrylenadiamine. 
Vinylamina. 
Xylidines. 

Xylylene-o-anisidine. 
Xylylene-bis-o-anisidine. 
Xylylene-bis-o-chloranilina. 
Xylylene-bisdiisobutylamine. 
Xylylene-bisdiphenylamine. 
Xylylenediwobutyldiamine. 
Xylylenedi-il^-cumidine. 
Xylylenedidiethylamine. 
Xylylenediphenylmethylamine. 
Xylylenedipiperidyl. 
Xylyleneditoluidine. 
Xylylenedixylidine. 
Xylylene-a-naphthylamine. 
Xylylene-6is-o-naphthylamine. 
Xylylenepiperidyldiisobuty  lamina. 
Xylylenepiperidyldiethylamine. 
Amino-derivatives.     See  under : — 
Acetic  acid. 

Acetophenone-^-aminophenol. 
Acetylacetona. 
Alanine. 

Anhydro-2?-aminobenzylic  alcohol. 
Anhydro-p-hydroxylaniinobenzylic 

alcohol. 
Anilidoethoxytetrahydronaphthalene. 
Anisenyltetrazotic  acid. 
Azobenzaldehyde. 
Azobenzene. 

Benzacetophenylh  ydrazide. 
Benzaldoxime. 
Benzanilide. 
Benzeneazo-«i-aminobenzeneazo-?Ji- 

ph  eny  lened  iamine. 
Benzeneazo-m-phenylenediamine. 
Banzenesulphonic  acid. 
Benzimidazole. 
Benzomethylanilide. 
Benzophenone. 
Benzylacetic  acid. 
Benzoylacetone. 
Benzylic  cyanide. 
Benzylidene-2?-aminobenzylidene- 

phenylhydrazona. 
BenzylideneeJi'aminocrotononitrile. 
Benzylidenedi-p-aminoazobenzene. 
Benzylideneguanidine. 
B6nzylidene-)3-naphthylaminoaceto- 

acetic  acid. 
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Amino-derivativet.     See  ooder  : — 
B«nzylidenepliunylhydr*20De. 
Beiucylsulphoiiic  acid. 
Benzylsultone. 

BU-benzeneazo-m-phenylenediamine. 
Borneol. 
Batyramide. 
uo-Butyronitrile. 
CamphoUctone. 
CannabinoUctone. 
Caproic  acid.     (Under  Leucine.) 
Carbazole. 

Catechol  ethylenic  ether. 
Cinnamonitrile. 

Cinnamylidenetiiaminocrotononitrile. 
Citraconimide. 
Creatine. 
CreMl. 

Deamidoalbaminic  acid. 
Dibensprlidenehydraxone. 
8  : 6-Diethoxy-o-aminophenol. 
8  :  5V'  *V  -■•''■  vl2-aminophenol. 
Dihj  ; 

Diiiu  t:. , .  ]:i/imidobeniene 

Dimethyl  1 
Dimethyli' 
Diphenylautiuo. 
Diphenylamineealphonio  acid. 
Diphenylmethylamine. 
Diphenyltetrasole. 
Diphenyltetrazoline. 
Ditolylnhthalide. 
Etht'iiyltriaminouaphthalene. 
Etiioxypurine. 
Ethylidonesuccinic  acid. 
KthylideneMucriuimide. 
Ethylmalciinide. 
Fluorau. 
Fomaramic  acid. 
Fumarie  acid. 
Glycocine. 

Olyoxime  JS^-phenylic  ether. 
Ouaiacol. 

Hemipinic  isoimidinc. 
HexamothyUriaminotriphenylme- 

thane. 
cyc/o- Hexane. 
Hydantoic  acid. 
Hydantoin. 
Hydroxybenzylideneamiuohenzylid- 

enephenylhydrazone. 
Hydroxybenzyli(leneguanidine. 
Hydroxydiniethylpyridine. 
Hydroxydimethylquinoline. 
Hydroxylepidine. 
Hydroxyniesitylene. 
Hydroxymethylethylqiiinoline. 
Hydroxymethyllepidine. 
Hydroxymethylquiuoline. 
p-  Hydroxyphenyipropionic  acid. 
Hydroxyquinoneimide. 
Lepidine. 


Amino-deriTativea.     See  under : — 
i^-Lutidostyril. 

tfr-LutidoHtyrilcarboxylic  acid. 
Maleamic  acid. 
Maleic  acid. 
Men  thole. 
Menthone. 
Medtylene. 
p-liethoxybenzylidenediaminocro- 

tononitrile. 
Methoxycoumarin. 
2-  MethoxyphenoL 
Methylacetophcnoue. 
p-Methylaniinoplieuol. 
Methylaniline. 
Methylasnartic  acid. 
McthylazimidoUcnzeno. 
Methylcthylqiiinoiiue. 
Methylethylquiiiolinesulphouic  acid. 
Mcthylitacomc  aci<l. 
Methylineiithylamine. 
^- Methyl  T^-phenoxyacetimidazole. 
o-Methylphenylacetaldehyde. 
Methylpurine. 
Methylquinoline. 
Methylquinolinocarboxylic  acid. 
Methyltniohydantoin. 


Naphthaquinoliuc. 
a-Naphthylanilinr 


Naphthylphonylenebenzenylamidine. 

Omithin. 

Oxymethylpurine. 

Pentano. 

eyelo-Tent&noDt. 

cycle-  Pentenooe. 

Phenol. 

Phenolsnl  nh  onph  thalein . 

Phenonapnthoxazone. 

Phenoxyacetic  acid  and  anhydride. 

Phenylarainophenylenebenzenyl- 

amidine. 
Phenylaniline. 
Phenylbcnzimidazole. 
Phenyldimethylosotriazole. 
Phenylothoxytetrahydronaphthyl- 

amine. 
Phenylic  carbonate. 
Phenylic  ethylenic  ether. 
Phenyluonaphthaphenazoninm. 
Phenylphenylenebenzenylamidine. 
Phenylquinoliue. 
Phenyltliioglycollic  acid. 
Phenylthiohydantoic  acid. 
Phenylthiohydantoin. 
Phenyltoliraidazoles. 
Phenyltriazole. 

Phenyltriazoledicarboxylic  acid. 
PiperonylideneoJiaminocrotononitrile. 
Propionamide. 

Propionic  acid.     (Under  Tyrosine.) 
Propyl -p-tolylnitrosamine. 
Punno. 
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Amino- derivatives     See  under  : — 
Pyridine. 
Pyrogallol. 
Quinol. 
Quinoline. 
Quinone. 
Kesorcinol. 

Strycholcarboxylic  acid. 
Succinic  acid. 

Tetrahydronaphthylic  ethylic  ether. 
Tetramethylcarbanilide. 
Tetramethyldiaminobenzliydrol. 
Tetraraethyldiaminodiphenyltetra- 

methyldianthranol. 
Tetramethyldiaminophenyloxan  - 

thranol. 
Tetramethyl-m-phenylenediamine. 
Tetrethylbenzene. 
Tetrethyldiaminodihydroxytriphenyl- 

methane. 
Thiophenol. 

^-Toluoyl-obenzoic  acid. 
Tolylauilines. 
jS-^-Tolylbenzimidazole. 
jp-Tolylbenzimidazole. 
Tolylphenylenebenzenylamidine. 
j9-Tolyltoliinidazole. 
Trimethylaminoc?/ctohexane. 
Trimethyl-2?-aminopheny]ium. 
1:3:5  Trimethylbenzene. 
Triphenylmetliane. 
Tyrosine. 
Urocaninic  acid. 
Valeraldehyde. 
Valeric  acid. 
Xylylacetone. 
Ammonia  in  the  atmosphere  at  different 

seasons  (Heineich)  A.,  ii,  114. 
liquid,   electrolysis  and   conductivity 

of  solutions  in  (Cady),  A.,  ii,  203. 
density  of  (Leduc),  A.,  ii,  108. 
drying  of,    by  phosphoric  anhydride 

(Baker),  T.,  422  ;  P.,  1898,  99. 
solubility  of,    in  ammonium    nitrate 

(Kuriloff),  A.,  ii,  156. 
solubility    of,      in     water    below    0° 

(Mallet),  A.,  ii,  70. 
quantity    of,    carried   away   from   an 

aqueous  solution  by  a  current  of  air 

(Perman),  T.,  511  ;  P.,  1898,  24. 
removal  of,  from  water  (Barnes),  A., 

ii,  146. 
compound    of     chromium    tetroxide 

and  (Wiede),  A.,  ii,  28. 
aqueous,   action   of,   on  lead   (Ende- 

mann),  a.,  ii,  118. 
amounts   of,    in    blood   from    various 

blood-vessels    (Salaskin),    A.,    ii, 

616. 
ingested,   excretion   of,   by   men  and 

animals  (Rumpf  and  Kleine),  A., 

ii,  175. 


Ammonia,  influence  of,  on  the  course  of 
nitrification     in     natural      waters 
(Adeney),  a.,  ii,  86. 
estimation  of,  in  gas-liquors  (DoKATH 

and  Pollak),  A.,  ii,  45. 
estimation  of,  in  waters  (Konig),  A., 
ii,  313. 
Ammonia-soda,  analysis  of  refuse  liquid 

(Jurisch),  a.,  ii,  407. 
Ammonium  salts,   dissolved   in  liquid 
ammonia,  electrolysis  of  (Cady),  A., 
ii,  203. 
Ammonium,  hyperhora.ie  (Melikoff  and 
Pissarjewsky),  a.,  ii,  374. 
magnesium  bromides  (Schulten),  A., 

ii,  512. 
carbonates    and    carbamate,    yield  of 
carbamide  from  (Bourgeois),  A., 
i,  464. 
chloride,      formation      and      decom- 
position of  dry  (Gutmann),  A., 
ii,  291. 
vapour  density  of  dry  (Baker),  T,, 

425;  P.,  1898,100. 
heat    of   solution    and    dilution  of 

(Stackelberg),  a.,  ii,  498. 
transference  ratios  of,  in  dilute  solu- 
tions (Bein),  a.,  ii,  553. 
velocities  of  the  ions  of,  when  dis- 
solved in  water  and  glycerol  (Cat- 
taneo),  a.,  ii,  211. 
partition  of,  between  solid  potassium 
chloride   and   water   (Fook),  A., 
ii,  154. 
influence    of,     on    urine     analysis 
(Bardach),  a.,  ii,  268. 
cadmium    chlorides,   crystallography 
and   solubility  of  (Rimbach),    A., 
ii,  158. 
copper     chloride    (Sabbatani),     A., 

ii,  376. 
manganic   chloride   (Rice),   T.,    260 ; 

P.,  1898,53. 
jjerchromate  (Wiede),  A. ,  ii,  295. 
lead  halogen  salts   (Fonzes-Diaoon), 

A.,  ii,  512. 
hydroxide,      transference     ratios     of 

(Bein),  A.,  ii,  554. 
hydroxylaminosulplionate       (Saban- 

^eff),  a.,  ii,  578. 
potassium  manganimolyhdate  (Rosen- 
heim and  Itzig),  A.,  ii,  164. 
^ermolybdates       (Muthmann        and 

Nagel),  a.,  ii,  432. 
nitrate,  allotropic   forms   of  (Nicol), 
A.,  ii,  369. 
vapour     pressures      of      saturated 
solutions     of      (Le8C(eur),     A., 
ii,  109. 
equilibrium  in   systems  containing 
ammonia  and    (Kuriloff),   A., 
ii,  156. 
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Ammoninm  nitrate,  sbsorption  of  am- 
monia by  (DivxRs),  A.,  11,  608. 
cobalt      nitrite      (RoaKKHSiii      and 

Koppkl),  a.,  11,  430. 
nitrite,  triple  salta  of,  with  the  nltritea 

of  barium,  calcium,   copper.   Iron, 

lead,  nickel,  and  strontium  (Pbzi- 

btlla),  a.,  11,  182. 
j>eroxide    (MsLiKorF      and   Pibsar- 

JEW8KT),  A.,  li,  161,  219,  292. 
magnesium  phosphates  (Stbcyb),  A., 
ii,  580. 
ignition    of    (Sohmobobh),    A., 
ii,  455. 
hydroxylamine      phoaphitet     (Hof- 

MANN  and     KobucbVttbb),    a., 

11,  381. 
platinobromide  (MAbbb),  A.,  11,  SSI. 
selenide  (Lbnhbb  and  Smith),    A., 

ii,  575. 
■ulphate,  polarisation  in   the  electro- 
lysis of  (Jahn),  a.,  11,  497. 

vapour  preaaurM  of  satorated  solu- 
tions of  (Lbboovb),  A.,  ii,  109. 

behaTlonr  of,  when  heated  in  air, 
ammonia,  steam,  or  a  vacuum 
(Smith),  A.,  ii,  675,  576. 

action  of,  on  metals  (Smith),  A., 
ii.  576. 
hydrogen  sulphate    and  oxalic  acid, 

sodium    chloride,     or     ammoulum 

chloride,  reaction  of  (Smith),  A., 

ii,  677. 
cadmium     sulphate     (Trobobr    and 

EwBRs),  A. ,  ii,  220. 
copper   sulphate    (Sabbatani),    A., 

u,  876. 
zinc  sulphate  (Trobobr  and  Ewbbb), 

A.,  11,  220. 
persulphate,  action  of,  on  the  silver 

of  photographic    plates   (LcMlkRB 

and  Seybwbtz),  A.,  11,  549. 
beryllium  sulphite  (Rosbnheim  and 

WooE),A.,  ii,  72. 
thioantlmonites  (Pouokt),  A.,ii,  522. 

and     thioantimonates     (Stanek), 
A.,  ii,  434. 
thiostannate  (Stanek),  A.,  li,  484. 
copper  thiosulphates (Rosenheim  and 

Steinhauser),  a.,  ii,  585. 
peroxide     Aypertitanate     (Mblikoff 

and  Pi88ARJEW8Ky),  A.,  ii,  375. 
tungstate,  hydroxylamine   compound 

of  (HOFMANNand  KoUL8CHUTTEB), 

A.,  ii,  380. 
pemranate  (BIblikoff     and  Pissar- 

JEW8KY),  A.,  ii,  16r>. 
p«rvanadate  (Scheuer),  A.,  ii,  340. 
Ammonium  salts,  organic  : — 

Ammonium  citrates  and  tartrates, pre- 
paration of,  free  from  lead  (de 
Koningh),  A.,  ii,  412. 


Ammonium    cyanate,    solid    (Walkbb 

ami  Wood),  P.,  1898,  108. 
Amphibole.     See  Hornblende. 
Amphibole-pyroxene  rock     from     Cali- 
fornia ^TriiNKU),  A.,  ii,  610. 
Amphopeptone,  formula  of  (Schmiede- 

BKuo),  A.,  i,  342. 
Amygdalin,   in  the  seeds  of  Pomacea 

(Lltz),  A.,  ii,  447. 
Amygdalylanilide    methylic  carbonate, 

and    the    corresponding    ethyllc    salt 

(Merck),  A.,  i,  249. 
a-AmyUmine  (^-amimopentafu)  and  a/3- 

iso-amylamina      (%-<vmi%o\eoperUane), 

velocity  constants  of  aotion  of  ally  lie 

bromide    on     (Mbnsohutkin),      A., 

i,  408. 
tJO-Amylaminozyqulnone,  dichXor-,  and 

it«  salts  (Jacksun  and  ToRRBY),  A., 

i,  468. 
Amylenepentacarbozylie    acid,    ethylic 

salt,  and  aotion  of  sodium  ethoxide  on 

(»f/:kii),  a.,  i,  242. 
Amyleoie  glycol  (2-mdhylol-\-hutanol), 

2-uitro-,  from  condensation  of  nitro- 

butylic     alcohol    with    formaldehyde 

(Pacwelh),  a.,  i,  506. 
iso-Amylic   alcohol,  dielectric  constant 
of,  at   -185"  (Dewae  and   Flbm- 
iNo),  A,,  ii,  279. 

dielectric    constants   of   mixtures    of 
benzene  and  toluene  with  (Philip), 
A.,  ii,  10. 
uo-Amylie  alcohol,  /ij9-chloronitro- 
(Shaw),  A.,  i,  508. 

i8-nitro-  (Henry),  A.,  i,  5. 

and    its   derivatives   with   sodium, 

copper,   mercury,  tin,  silver,  and 

barium ;  also     its     acetate    and 

nitrate  (Shaw),  A.,  i,  507. 

Amylio         alcohol       (aec-butylcarbinol, 

methyUthylcarbincarbinol),      influence 

of     temperature     on    the      rotatory 

power  of  (GuYE    and    Aston),    A., 

11,  469. 
Amylio    alcohol     (diethykarbinol),     $- 

nitro-  (Henry),  A.,  i,  4. 
Amylio  alcohol   {viethylpropylearbinol), 
a-nitro-  (Henry),  A.,  i,  4. 

0-mtTo-,  from  condensation  of  nitro- 
propane  with    acetaldeljyde   (Pau- 
wels),  a.,  i,  507. 
Amylic  alcohol  (methyliaopropylcarbinol) 

nitre-  (Henry),  A.,  i,  4. 
Amylic  alcohols,  regularities  in  the  boil- 
ing   points   of   (Me-V-schutkin),  A., 

i,  116. 
^r^Amylic    salts,  rotatory    powers    of 

(Tchugakkf),  a.,  ii,  495. 
iso-Amylidenedimalonic     acid,     ethylic 

salt  (Ruhemann  and   Cunnington), 

T.,  1011. 
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l-iso-Amylindole  and  1-iso-Amylindole- 

carbozylic    acid     (Miguablis     and 

Ilmek),  a,,  i,  150. 
Amylisonitramine,     nitro-      (Traube), 

A.,  i,  350. 
Amylodextrin  (LiNTNKR),  A.,  i,  460. 
Amyloid    disease,    artificial    production 

of    (Davidsohn  ;     Lubarsch),     A., 

ii,  244  ;  (Krawkoff),  A.,  ii,  620. 
2'-MO-Amyloxyl)enzoparoxazine(  Wheel- 
er and  Barnes),  A.,  i,  694. 
^-m-Amylozynaphthalene       and      its 

picrate  (Bodroux),  A.,  i,  592. 
Analcite,  dehydration  of  (Friedel),  A., 
ii,  478. 

group  of  rocks (Pirsson),  A.,  ii,  170. 

as    a  primary  constituent  of  igneous 

rocks  (Pirsson  ;  Cross),  A.,  ii,  170. 

Analcite-basalt  from  Colorado  (Cross), 

A.,  ii,  170. 
Analcite-tinguaite  from  Massachusetts 

(Washington),  A.,  ii,  611. 
Analcitites  (Pirsson),  A.,  ii,  170. 
Analysis,  organic,  by  combustion  in  a 
vacuum  (Morner),  A.,  ii,  256. 

by  wet  methods  (Phelps),  A.,  ii,  256. 

simple     methods     of    (Dbnnstedt), 
A.,  ii,  146. 

inaccuracies    in     carbon    estimations 
(Auchy  ;  Mabery),  A.,  ii,  534. 

estimation   of    carbon    and  hydrogen 
in    (Dobbie    and     Lander),    A., 
ii,  488  ;  (Mabery),  A.,  ii,  534. 
Analysis,  volumetric,  correction  to  be 

applied  when  an  aliquot  part  of  a  fil- 
trate is  titrated  (Ruoss),  A.,  ii,  635. 
Anaptychia  speciosa,  presence  of  zeotin 

in  (Zopf),  a.,  i,  89. 
Andalusite,  as  a  contact-metamorphic 

mineral  (Dalmek),  A.,  ii,  82. 
Andorite    from    Hungary    and    Bolivia 

(Prior  and  Spencer),  A.,  ii,  120. 
tso-Anetlioil  (Orndorff,  Terrasse  and 

Morton),  A.,  i,  130. 
Angostura  bark,  oil  of  (Beckurts  and 

Troeger),  a.,  i,  37,  202. 
Anbalonidine  and  Anhalonine  and  their 

salts  (Heffter),  A.,  i,  499,  500. 
Anhalonium     Lewinii,      alkaloids      of 

(Hrfftee),  a.,  i,  499. 
Anhydrides    of    aliphatic    dicarboxylic 

acids,    formation    of   (Auwers),   A., 

i,  630. 
Anhydrides.     See  also: — 

Acetonedipropionic  anhydride. 

Acetonedipyruvic  anhydride. 

Acetoxytetraraethylglutaric  anhydride. 

Acetylphenyldichloracetic  anhydride. 

Acrylic  anhydride. 

Adipic  anhydride. 

Aspartic  anhydrides. 

Azelaic  anhydride. 


Anhydrides     See  also  : — 

cj/cio-Butane-1 : 3-dicarboxylic  anhy- 
dride. 

Caperatide. 

Capranide. 

Capraric  anhydride. 

Caiboxyphenyldichloraceticanhydride. 

Cholic  anhydride. 

Cholylic  anhydride, 

Citraconic  anhydride. 

Dihydrocamphoric  anhydride. 

Dimethylglutaric  anhydrides. 

Diphthalaldehydehydrazonic      auhy- 
dride. 

o-Ethylidcneglutaric  anhydride. 

Hydroxyethylcarbamic  anhydride. 

Maleic  anhydride. 

Malic  anhydride  {malide). 

o-Methyladipic  anhydride. 

Methylenedigallic  anhydride. 

Methylitaconic  anhydride. 

Oxypulvic  anhydride. 

Oxyroccellic  anhydrides. 

cyc^o-Pentane-1  :  3-dicarboxylic  anhy- 
dride. 

Phenoxyacetic  anhydride. 

j3-Phenylglutaric  anhydride. 

1  -  Phenyl  naphthalene-2 : 3-dicarboxylic 
anhydride. 

l-Phenyltetrahydronaphthalene-2:3- 
dicarboxylic  anhydride. 

Picropodophylliu. 

Podophyllotoxin. 

Pulvic  anhydride. 

San  tonic  anhydrides. 

Santonin. 

Suberic  anhydride. 

Succinic  anhydride. 

o-Sulphobenzoic  anhydride. 

^-Toluoyl-o-benzoic  acetic  anhydride. 

j3-Toluoyl-o-benzoic  anhydride. 

oao-Trimethylglutaric  anhydride. 
Anhydrite,  from  Nottinghamshire  (Met- 
calfe), A.,  ii,  81. 
Anhydro-o-aminobenzaldehyde,  and  its 

acetyl  derivative  (Posner),  A.,  i,  361. 
Anhydro  -p-  aminobenzaldehyde  -p- 

aminodimethylaniline.      See   Benzyl - 

idenedimethyl-jp-phenylenediamine, 
Anhydro-;7-aminobenzylic  alcohol  (Lob), 

A.,  i,  649. 
Anhydrobisdiketohydrindene,  colouring 

matter  from  (Lieberm ANN),  A.,  i,  200. 
Anhydrobisdiketohydrindenecarboxylic 

acid  (Ephraim),  A.,  i,  672. 
Anhydrobisdiketohydrindene-jt?-tolui- 

dide  (Lirbermann),  A.,  i,  201. 
Anhydrobisdimethoxydiketohydrindene 

(Landau),  A.,  i,  673. 
Anhydrocamphoronic       acid,      brom-, 

o-methylic  and  )3-methylic  salts,    and 

chloride  (Bredt),  A.,  i,  263, 
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Anhydro-compoaadfl,  new  method  of 
preparatiou  of  (Niemrntowski),  A., 
I,  210. 

Anhydrofenchocarboxylic  aeid,  lead 
sfJt  (\Vam,a«-h),  a.,  i,  487. 

Aiihydro-;>-hydrox7-^-eam7lie  brom- 
ide, di-brom-  (  Auwebs  and  Shbldon), 
A.,  i,  647. 

Anhydro-p-hydroxylaminobeniylie 
alcohol  (Lull),  A.,  i,  649. 

Anilides,  acid,  formation  of  (Bi.scuorr), 
A.,  i,   10. 

Anilino  (p/unylapiine),  from   phenylhy- 

drazine    and      mercnry     ncvtamiilc 

(PoBCTBR),  T,,  791 ;  P.,   189«.  169. 

boiling  poinU  of,  at  710 — 780  mm. 

(PucHs),  A.,  ii,  666. 
action  of  bromacetamide,  bromopro- 

tiionamide,    broiiiol>utyraniide    and 
tromuubutyramide  on  (Bisciioff), 

A.,  i,  10. 
action  of  ethylic  mlta  of  brominated 

fatty  acids  on  (Bi8cuoff),  A.,  i,  10. 
behaviourof.towardsniercuryacotaniide 

(FoiMTER).  T.,  794  ;  P..  1S98,  169. 
action  of  nitric  oxide  on  (Souuyten), 

A.,  i,  74. 
action    of    silicon    tetrachloride     on 

(Harold).  A.,  ii,  600. 
condenaatiou  of,     with  pyruvic  acid 

(Simon),  A.,  i,  162. 
oxidation     of,      by     soil      fennenta 

(Dkmudsst),  a.,  ii,  348. 
componiida   of,     with    metallic  salts 

(ToMBKCK),  A.,  i,  666. 
double  salt  of,  with  cnprous  bromide 

(COMSTOCK),  A.,  i,  182. 
hydrochloride,   melting    and    boiling 

points  of  (Ullmanm),  A.,  i,  666. 
perchromate  (Wif.db),  A.,  ii,  29. 
Aniline,       o-brom-,      preparation       of 

(DoBBiE  and  Mak8DBN),  T.,  264. 
j9-brom-,    benzenesulphinato  (Haktz- 

sch),  a.,  i,  365. 
8:4: 5-^rtbrom-,  and  its  salts  (Jack- 
son and  Gallivan),  A.,  i,  361. 
2:8:  6-<ribrom-,      2:3:6: 6-Utra- 

brom-    and    2:3:4: 6-te/robrom- 

(Claus  and  Wallbaum),  A.,  i,  18. 
2-bromo-6-nitro-,    and    4-bromo-2  : 6- 

rfinitro-    (Mkldola    and    Stbeat- 

FEiLD),  T.,  686  ;  P.,  1898,  166. 
2:3:  6-<nhromo-4-nitro-  (Glaus  and 

Wallbaum),  A.,  i,  18. 
2:4:  5-/nibromonitro-  and  3:4:  5-tri- 

bromo-2-nitro-  (Jackson  and  Gal- 
livan), A.,i,  362. 
0-,  p;  and  ?ft-chlor-,  action  of  allylic 

bromide  on   (Menschutkin),    A., 

i,  187. 
trichloT;  preparation  of  (  Hentschel), 

Am  i.  130. 


AbIUm  (phmiflainine),  tctrachloT;  diazo- 
tisation  of  (Glaus  and  Wallbaum), 
A.,  i,  18. 

2  : 8  : 4  :  6-^<rachlor-      (Hentschel), 
A.,  i,  246. 

0-  and  p-iod-,  action  of    nitric   acid 
on  (Rbvbbdin),  A.,  i,  181. 

;>-nitro-,   benzeuesulphinate    (Hantz- 
8CH),  A.,  i,  365. 
Anilineaso-anaphthol      (Witt       and 

Df.dichkn),  a.,  i,  144. 
Anilines,  uitro-,  electrolytic  dissociation 

of  the  (LdwENHKKZ),  A.,  ii    '■'■''7 
Anilinoaoetamide    {phenyl/  ) 

(Kite,    Hf.iip.klein   and  , 

A.,  i,  571. 
Anilinoacetic     acid    (Rbissxrt),     A., 

i,  317. 
Anilinoasobensene  (Buigos),  A.,  i,  657. 
Anilinobenzoparoxatine,  its  2'-m-chloro- 

derivative,  and  their  salts  (Whexlbb 

and  Bahnks),  A.,i,  695. 
Anilinobenzylidene  acetylacetone    and 

■benioylacetone,  tautomeric  forms  of 

(S.  HiFK),  A.,  i,  425. 
a-imilinobutyric    acid,      ethylic      salt 

(BiHCiioFK),  A.,  i,  10. 
Anilino-/3-i.<<o-batyric     aeid,      j7-nitro-, 

ethylic  salt  of  (Bischokk),  A.,  i,  132. 
Anilinoethanesalphoneanilide  ;    hydro- 

ehloriile     and     atetyl     derivative    of 

(KoHLKK),  A.,  i,  69. 
8-Anilino-l-ethoxy-l' :  2' :  8' :  4'-tetra- 

hydronaphthalene,  4-amiiio-,  a/imide, 

Htilliazoiiiuiii  l»a*e,  and  methenyl  com- 

j)ouii(l  of  (jAcoithON  and  Turn  bull), 

A.,  i,  441. 
Anilinomalonanilio     acid    (Rbissert), 

A.,  i,  318. 
Anilinomalonie     acid,     and    its    salts 
(Hrissbrt),  a.,  i,  317. 

ethylic  salt  (Blank),  A.,  i,  589. 

diiinilide  of  (Wislicknus   and  MuN* 
zksiieimf.r),  a.,  i,  299. 
Anilino-a-phenylacetie  acid,  o-,  m-,  and 

p-c\i\oTo-,  and   o-,   in-,  and    p-nitro-, 

ethylic  salts  of  (Biscuofk),  A.,  i,  131, 

132. 
4:2:  6-Amlinophenylmethyl-m-diazine, 

ethiodi(le(WnKELEU),  A.,  i,  538. 
3-Anilinophenylmnaphthophenason- 

ium  chloride,  and  its    salts    (Kehr- 

mann  and  Helwk;),  A.,  i,  155. 
Anilinophenyla^josaffiranine        chloride 

(Kehrmann  and  Schaposchnikoff), 

A.,  i,  153. 
Anilino-a-propionic  acid,  o-,  m-,  nnd  p- 

chloro-     uud     o-,    in-,    and   jp-nitro-, 

ethylic  salt.s  of  (Bi.scHOFF),  A.,  i,  131. 
Anilinotetrahydro-a-naphthaquinone 

(Jacobson   and    Tuhnbull),    A,,    i, 

441. 
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Anilinotsotriazozole,  p-anisojl,  benzoyl 
and  ^-toluoyl  derivatives  of  (Boese- 
ken),  a.,  i,  697. 
Anilpyruvic  acid  (Simon),  A.,  i,  152. 
Animals.     See  Agricultural  Chemistry. 
Anisaldehyde     {p-methoxybenzaldehyde), 
thermochemistry    of      (DEL]i;piNE), 
A.,i,  363. 
action  of  alcoholic   hydrogen  chloride 
on  (Fischer  and  Giebe),  A.,  i,  168. 
phenylhydrazone,    oxime,     and    anil 

(Seidel),  a.,  i,  663. 
ioil-  (Seidel),  A.,  i,  368. 
Anisaldehydeacetal      (Fischer       and 

Giebk),  a.,  i,  168. 
Anisaldehyde-diethylacetal    and  -dime- 

thylacetal  (Clai.sen),  A.,  i,  421. 

Anisenyltetrazotic      acid,     potassium, 

ammonium,  barium,  methylic,  ethylic 

salts  (LossEN  and  Colman),  A.,  i,  85. 

amino-,  potassium  salt,  hydrochloride 

(LossEN  and  Colman),  A.,  i,  86. 
iiitro-,  barium  salt  (LossEN  and  Col- 
man), A.,  i,  85. 
Anishydramide,     thermochemical    data 

for  (Deli^pine),  A.,  i,  363. 
Anisic  acid  {'p-methoxybcnzoic  acid),   3- 
chlor-     (Peratoner  and  Vitali), 
A.,  i,  642. 
3-iod-,  and  its  salts  (Seidel),    A.,  i, 
368,  663. 
Anisic  chloride,  preparation  of  (Schoon- 

jans),  a.,  i,  425. 
Anisic  alcohol  (p-methoxybenzylic  alco- 
hol), iod-  (Seidel),  A.,  i,  663. 
^-Anisidine,  condensation  of,  with  aposa.- 
ffranine  (Fischer  and  Giesen),  A.,  i, 
92. 
^-Anisidinoa^osaffranine  and  its  salts, 

(Fischer  and  Giesen),  A.,  i,  92. 
Anisine,  thermochemistry  of  (Del^pine), 

A.,  i,  363. 
Anisoil    (phenylic  methylic    ether),    in- 
chlor-,  iodochloride  (Jannasch  and 
Hinterskirch),  a.,  i,  576. 
^-chlor-,    formation    of  (Peratoner 

and  Ortoleva),  A.,  i,  643, 
2  : 4  :  6-<richlor-     (Loloff),     A.,     i, 

138. 
o-iod-,    5  : 2-chloriodo-,    o-iodoc?initro- 
iodoso-,    iodoxy-,    and   iodoc^ichlor- 
ide     (Jannasch     and    Hinters- 
kirch), A.,  i.  575,  576. 
2:4-rfMod-   (Seidel),  A.,  i,  663. 
2:4: 6-<rinitro-,  compounds  of,   with 
sodinm    and     barium     hydroxides 
(Jackson  and  Boos),  A.,  i,  517. 
Anisoin     (Okndorff,     Terrasse    and 

Morton),  A.,  i,  130. 
Anisoylacetic      acid,       ethylic      salt, 
and    its    copper    acetate     compound 
(Schoonjans),  a.,  i,  426. 


Anisoylacetoaoetic  acid,  ethylic  salt, 
and  its  copper  acetate  compound 
(Schoonjans),  A.,  i,  426. 

^-Anisoylbenzylamide  (Boeseken),  A., 
i,  697. 

jj-Anisoylbenzyl-triazoxole  and  -isotri- 
azozole  (Boeseken),  A.,  i,  698. 

^-Anisoylphenylhydrazide  (Boeseken), 
A.,  i,  697. 

ji^-Anisoyl-^J-tolylisotriazoxole  (Boese- 
ken), A.,  i,  697. 

^-Anisoyltriazoxole  (Boeseken),  A.,  i, 
698. 

Anisyl  ^-bromomethyl  ketone  and 
(^z-bromomethyl  ketone  (Ktinckell 
and  Scheven),  A.,  i,  254. 

Anisyl  chloromethyl  ketone,  j»-chlor- 
and  ^-brom-  (Kunckell  and  Jo- 
hannssen),  a.,  i,  254. 

2'-;7-Anisyldihydrowoindole  (Scholtz), 
A.,  i,  305. 

Anisyldipiperidine-N-phosphine  (Mi- 
CHAELisand  Roeber),  A.,  i,  417. 

Anisylglyoxylic  acid,  amylic  salt 
(Bouveault),  a.,  i,  586. 

j3-Anisylhydroxylamine,  methylic, 

ethylic,  benzylic  ethers,  hydrochlor- 
ide, j8-carbanilido- and  benzoyl- deriva- 
tives (Beckmann  and  Konig),  A., 
i,  22. 

^-Anisylmercuric  chloride  (Loloff), 
A.,  i,  138. 

Anisylisooxazolone  (Schoonjans),  A., 
i,  426. 

Ankerite    from    Leicestershire    (Binns 
and  Harrow),  A.,  ii,  76. 
from    Victoria    (Cooksey),     A.,     ii, 
168. 

Annual  General  Meeting,  T.,  1039;  P., 
1898,  89. 

Anorthite  from  North  Carolina  (Pratt), 
A.,  ii,  342. 

Anorthoclase  from  Sardinia  (Bertolio), 
A.,  ii,  81. 

Anthophyllite  from  North  Carolina 
(Pratt),  A.,  ii,  606. 

Anthracene  derivatives,  fluorescence  of 
(Meyer),  A.,  ii,  105. 

Anthranilic  acid,  fluorescence  of,  solu- 
tions of  (Pawlewski),  a.,  i,  585. 

Anthraqninone,  heat  of  formation  of 
(Valeur),  a.,  ii,  500. 

Anthraxolite,  composition  and  origin 
of  (Hodgson),  A.,  ii,  120. 

Antialbnmide,  Kiihnes',  formula  of 
(Schmiedeberg),  a.,  i,  342. 

Antimony  alloys,  estimation  of  phos- 
phorus, arsenic,  bismuth,  cadmium, 
nickel,  and  cobalt  in  (Thompson), 
A.,  ii,  97. 
with  copper,  crystalline (Hlawatsch  ), 
A.,ii,  603. 
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Antimony  allvyt,  ternary,  with  copper 

and  tin,  copper  and  lead,  tin  and 

lead,  or  zinc  and  tin  (Chabpt),  A., 

ii,  684. 
with    tin    and    l«ad    (Stxao),    A., 

ii.  298. 
with    zinc   (Hbbschkowitboh),    A., 

ii,  588. 
Antimony  chloride,  boiling    points   of 

ethereal    mlations  of   (LssPIBAU), 

A.,  ii,  288. 
oxide,    behavioor     of     glycerol     to 

(Rri.t.NiiRiiitR),  A.,  ii,  201. 
Antifflonie    aeid    (Dklacroix),    A., 

ii,  340. 
Antimonyl    phoapliito    (OrOtznsr), 

A.,  ii,  216. 
Thioantimonitos  of  Hodiutn  and  ammo. 
niutn,     barinin,     strontium     and 
^Icium  (PouoBT),  A.,  ii,  521,680. 

and  thioantimonatea  (Stamsk),  A., 
ii,  434. 
Antimony,  organic  eomponnda : — 
Antifflonylcatoehol  chloride,  bromide, 

iodide,flnoride,andozalate(CAVMR), 

A.,  i,  470. 
Antimony,    detection,  Mtlmation,  and 

separation  of  : — 
(l(?U><:tion  of  (CoKRADSoir),  A.,  ii,  809. 
<t(>tfcti<>n    of,    in    preaenoe     of     tin 

(Do.NATH),  A.,  ii,  180. 
effact  of,  on  copper  estimation  (Brkar- 

lit),  a.,  ii,  258. 
estimation  of  (Hanvs),  A.,  ii,  461  ; 

(Brrarlbt     and     JxRvia),      A., 

ii,  648. 
estimation   of,  Tolnroetrically   (Oao< 

tikr),   a.,  ii,  282  ;  (Cavbsb),  A., 

ii,  812. 
estimation    of,  in     ores    and    metals 

(Clark),  A.,  ii,  146. 
estimation  of,  in  tinfoil  (Sktoa),  A., 

ii,  408. 
separation    of   arsenic  and  tin  from 

(Rawson),  a.,  ii,  192  ;  (Damckr), 

A.,  ii,  311. 
separation    of    tin   from   (Wallkr), 

A.,  ii,  258. 
separation  of  tungsten  from  (Hallo- 

PKAU),  A.,  ii,  £40. 
Antipeptone,   formula    of    (Schmibdb- 

bero),  a.,  i,  342. 
identity  of,  with  carnic  acid  (Balke), 

A.,  i,  100. 
presence  of  lysine,  histidine  and  argi- 

nine  in  so-called  (Kutschre),  A., 

i,  611. 
Antipyrine    {\-phenyldimethylpyrazo- 

loTie),  osmotic  pressure  of  solutions 

of  (Naccari),  a.,  ii,  210. 
action  of  hypochlorites  on  (Oechsnbr 

DE  Conikck),  A.,  i,  566. 


compounds     of     aldehydes     with 
(Patein),  a.,  i,  493. 
mercury     halogen     compounds       of 
(Schuttbn),  a.,  i,  452. 
Aatipyrina,  nitroso-,  attempt*  to  pre- 
pare additive  compounds  of  (Schut- 
tbn), A.,  i,  92. 
Apatelita,  in  Paris  basin  (Lacroix),  A., 

iL  884. 
ApAtita  from  New  South  Wales  (MiN- 
oatb  and  Carp),  A.,  ii,  886. 
in    igneous    rocks    of    Pnyde-Ddme 
(GoNNARU    and     Adblpbb),     A., 
ii,  604. 
Oellirara, conversion  of,  into  phosphate 
manure  (Nilson),  A.,  ii,  634. 
Apigenin,     diazobeniene    derivative    of 
(Tkhkik),  T.,  667,  670 ;  P.,  1898, 161. 
Apo- compounds,  organic.  See  under  word 

to  whidi  njH)-  is  prefixed. 
Apophyllite  from  South  Africa  (Hbndkh- 

HON),  A.,  ii,  124. 
Apple-leavo*.     See  Agricnllnral  Chem- 
istry. 
Araban,  presence  of,  in  diastase  (Wr6- 
blbwbki),  a.,  i,  64. 
separation   of,    from  impure   diastase 
(Wr6blbwbki),  a.,  i,  500. 
Arabinose,  action  of  hydrogen  bromide 
on,    in   presence  of  ether  (Fbmton 
and     GosTLiNo),     T.,      667;     P., 
1898,  147. 
tetranitrate  (Will  and  Lenzb),  A., 
i,  228. 
(i-Arabinoae,  from  oxidation  of  calcium 
gluconate  ;  its    oxime,    osazone    and 
Droinosazone  (Ruff),  A.,  i,  516. 
^Arabinose,  non -activity  of  yeast  extract 

with  (RtTHNER),  A.,  ii,  396, 
Arabinosesemioarbaside,  and   action  of 
benzaldehyde     on     (Herzfeld),     A., 
i,  897. 
Arabitol,  action  of  the  sorbose  bacterium 

on  (Bbrtrakd),  a.,  i,  551. 
Aretoitajrffloa  Hva  ursi,  constituents  of 

leaves  of  (Perkin),  P.,  1898,  104. 
Areometer,  dilferential,  for  determining 
the  sp.  gr.  of  powders  (Fuchb),  A., 
ii,  610. 
tables  of  temperature  corrections   for 
use  witli  the  (FucHs),  A.,  ii,  560. 
Arfvedsonite  from  Sardinia  (Bertolio), 

A.,  ii,  81. 
Arginine,  presence  of,  in  "antipeptone" 
(Kutscheb),  a.,  i,  611. 
formation  of,  from  protamines  and  its 
isolation  (Kossel),  A.,  i,  715  ;  (Eos- 
8EL  and  Kutscher),  A.,  i,  717. 
obtained  by  decomposition  of  proteids 
from  ^conifer  raeeds  (Schulze),   A. , 
ii,  179. 
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Arginine,  constitution  of,  and  nature  of 
its     hydrolytic    products    (Schulze 
and  Winterstein),  A.,  i,  281. 
Argol,     analysis     of      ("  Goldenberg 

Geromont  &  Co."),  A.,  ii,  465,  545. 
Argon  in  minerals  and  waters  (Ramsay 
and  Travers),  A.,  ii,  382. 
from  Italian  springs  (Nasini,  Ander 

LiNi  and  Salvadori),  A.,  ii,  527. 
in  the  Voslau  springs,  Vienna  (Bam 
BERGER  and  Landsiedl),  a.,  ii,  478 
atomic  weight   of,  and   action  of  the 
electric  discharge  on  (Wilde),  A. 
ii,  115. 
refraction  of  (Ramsay  and  Travers) 

A.,  ii,  273. 
red  spectrum  of  (Eder  and  Valenta) 

A.,  ii,  1. 
density  of  (Leduc),  A.,  ii,  326. 
impermeability  of  metals  of  (Ramsay 
i       and  Travers),  A.,  ii,  375. 
separation  of  helium  from  (Ramsay 
and  Travers),  A. ,  ii,  383. 
Argyrodite,  stanniferous,   from   Bolivia 

(Prior  and  Spencer),  A.,  ii,  436. 
Aromatic  waters,  estimation  of  ethereal 
oils  in  (Beckurts  and  Frekichs),  A., 
ii,  410. 
Arsenic  irtchloride,  action  of  thioacetic 
acid  on  (Tarugi),  A.,  i,  123. 
Anhydride       (arsine ;       arseniuretted 
hydrogen)  velocity  of  decomposi- 
tion  in   presence   of    inert  gases 
(Cohen),  A.,  ii,  328. 
action  on  mercuric  chloride  of  (Pak- 

THEiL  and  Amort),  A.,  ii,  334. 
a  case  of  poisoning  by  (Gulewitsch), 
A.,  ii,  346. 
oxides  : — 

Arsenious  acid,  action  of,  on  metallic 
oxides,  oxy  chloride.s,  and  ammonio- 
chlorides  (Reichard),  A.,  ii,  22. 
estimation    of,    by   iodine  (Bialo- 
brzeski),  a.,  ii,  184. 
Arsenic  acid,  reduction   of,   by  fresh 
juices  of  living  organs   (Binz),  A., 
ii,  240. 
sulphide,    action    of  iodine,    and    of 
acetic  sulphide   on   (Tarugi),  A., 
i,  124. 
thioiodide,  and  action  of    alkalis   on 

(Tarugi),  A.,  i,  123. 
Thioxyarsenic    acid,     detection      of 
(McCay),  a.,  ii,  139. 
Arsenic  organic  compounds: — 

Arsenic  thioacetate  chloride,  from 
thioacetic  acid  and  arsenic  tri- 
chloride (Tarugi),  A.,  i,  123. 
Arsenic  detection,  estimation  and 
separation  of: — 
detection  of  (Conradson),  A., 
ii,  309. 


Arsenic,     detection,     estimation,     and 
separation  of : — 

detection  of,  toxicologically  (Fricke), 

A.,  ii,  139. 
detection      of,    in    presence    of     tin 

(Donate),  A. ,  ii,  160. 
effect      of,      on      copper    estimation 

(Brearley),  A.,ii,  258. 
estimation  of  (Hanus),  A.,  ii,  461. 
separation  of  copper  from,  by  acetyl- 
ene (Soderbaum),  A.,  ii,  191. 
separation  of  tin   and  antimony  from 
(Rawson),   a.,  ii,  192;  (Dancer), 
A.,  ii,  311. 
Arsenopyrite.     See  Mispickel. 
Artocarpus  integrifolia,   A.  incisa,  and 
A,   lakoocha,    absence    of    colouring 
matter   in    the    leaves     or    wood    of 
(Perkin),  T.,  1019  ;  P.,  1898,  183. 
Asbarg  {Delphinium  Zalil),  the  colour- 
ing matters  aud  dyeing  properties  of 
(Perkin  and  Pilgrim),  T.,  267  ;  P., 
1898,  55. 
Asbestos,  laboratory  uses  of    (Jeryis), 

A.,  ii,  373. 
Asmanite    in     the    Fisher      meteorite 

(Winchell),  a.,  ii,  172. 
Asparagine  in  sugar-cane  (Shorey),  A., 
ii,  622. 
formation  of,  in  seedlings  (Schulze), 

A.,  ii,  481. 
effect  of  temperature  on  the  acidity  of 

(Degener),  a.,  i,  403. 
influence    of,    on    plant    metabolism 

(Hansteen),  a.,  ii,  178. 
estimation  of,   in  plants    (Schulze), 
A.,  ii,  628. 
Aspartic     acid,      action    of     heat    on 
(Sohiff),  a.,  i,  67. 
effect  of  temperature  on  the  acidity  of 

(Degener),  A.,  i,  404. 
action   of  benzaldehyde   on  (Erlen- 

meyer),  a.,  i,  176. 
tetra-anhydride    and    octoanhydride. 
See  Tetraspartide  and    Octoaspart- 
ide. 
Aspergillus  niger,   action  of    the     fer- 
ments from,  on   gentianose  (Bour- 
quelot),  a.,  i,  597. 
nutritive   value  of  sodium   salts   for 
(Wehmer),  a.,  ii,  398. 
Aspergillus      oryzce,      inoculation      of 
'Sake'  with,  and  its  nutrient  media 
(Shieweck),  a.,  ii,  397. 
Asphalt,   analysis  of  (Endemann),  A., 
ii,      199,      314 ;      (Peckham),     A., 
ii,  314. 
Aspidin,  preparation  of,  from  Aspidium 
filix    mas     extract,     and     reactions 
(Boehm),  a.,  i,  40. 
Aspidinin  and   Aspidinol,     preparation 
and  reactions  of  (Boehm),  A.,  i,  40. 
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Aasimilation  of  iron    (HACSERMAifK), 

A.,  ii,  34. 
of  the  iron  in  c«reaU  (voir  Bcnob), 

A.,ii.  446. 
AssoeUtion,      moleenlar,     in     liquids 

(VArBKL>,  A.,  ii,  503. 
See  aim  Affinity,  chemical. 
Atmospherio  air,   refraction  of  (Ram- 
hat  and  Tkavkrs),  A.,  ii,  278. 
conductivity   of,   after    exposure    to 

Kontgxn    rays  (ROthbrfobd),  A., 

ii,  118. 
action    of    the   silent   diaeharge    on 

(Shknktonb  and  Etanb),  T.,  246  ; 

P..  ItM,  89. 
depolariaation  of  a  galvanic   cell  by 

(Warrbn),  a.,  ii,  149. 
anomalous    oxpanaion     of     (Tbmdt), 

A.,  ii,  421. 
liquid,     lecture     experiments     with 

(Ladbnburo),  a.,  li,  5«{9. 
rarefied,  combustion  in(BB5KDloBi«Ti), 

A.,  ii,  215. 
composition    of,    at    different   places 

(LKorc),  A.,  ii,  331. 
ammonia  in  the,  at  different  ■aaaoni 

(Hr.i.NRicn),  A.,  ii,  114. 
carbonic  anhydride  and  other  carbon 

comiwundjt    in    (LftVY   and     Hrn- 

BIBT),  a.,  ii,  678. 
new  gasea  in  (Ramsat  and  Travbrh), 

A.,  ii,  574. 
detection  of  volatile  impurities  such 

as  hydrogen  or  helium  in  (Dbwab), 

P.,  1897,  186. 
estimation    of   aqueous    vapour    and 

carbonic  anhydride  in  (Oaotier), 

A.,  ii,  641. 
estimation     of     carbonic     oxide     in 

(NiOLOUX),    A.,    ii,     686 ;    (Oau- 

tier),  a.,  ii,  537,640;  (db  Saint 

Martin),  A.,  ii,  537. 
estimation  of  carbonic  anhydride   in 

(Lkwascukw),  a.,  ii,  352. 
Atomic  theory  and  chemical  phenomena 

(Wald),  a.,  ii,  159. 
genesis    of    Dalton's     (Dbbcs),    A., 

ii,  67. 
Atomic  weights,  calculation  of  (Dulkb), 

A.,  ii,  667. 
fourth  and  iifth  annual  report  of  the 

American  Committee  on  (Clarke), 

A.,  ii,  213,  566. 
table  of  (Richards),  A.,  ii,  666. 
Atomic  weight  of  aluminium  (Thomben), 

A.,  ii,  377. 
of  argon  (Wilde),  A.,  ii,  115. 
of  boron  (Armitage),  P.,  1898,  22. 
of  cadmium  (Morse  and  Arbuckle), 

A.,  ii,  582. 
of       carbon        (Bbrthblot),       A., 

u,  602. 


Atomic  weight  of  cerium  (RoudovaU)), 
A.,    ii,     164  ;    (WriiouBorr    and 
Vbrmeuil),  a.,  ii,  294. 
of  cobalt  (Richards   and  Baxter), 
A.,    U,     877;     (Winkler),     A., 
ii,  476. 
of  helium  (Wilde),  A.,  ii,  115. 
of      hydrogen      (Bektiiblot),      A., 

ii.  602. 
of  neodyroinm  (Rraitner),  P.,  1898, 
72;   (Jones),    A.,  ii,    429;   (Huu 
l>ouARD),  A.,  ii,  618. 
of  nickel  (Rjciiarus  and  Ccshman), 
A.,     ii,     228;     (Winklbe),     A., 
ii,475. 
of  nitrogen  (Bbrthblot),  A.,  ii,  602  ; 

(VkiBs),  A.,  ii,  67S. 

of    praseodymium    (Braunbr),     P., 

ISM,    70 ;  (Jones).    A.,    ii,  429 ; 

(SOHBBLB),  A.,  ii,  619. 

of  .tellurium  (Mrtznkr),  A.,  ii,  572. 

of    thorium    (Hkaunkr),    T.,    986  ; 

P.,  1898,  68. 
of  tungsten  (Hardin),  A.,  ii,  886. 
of  zinc  (Morse  and  Arbuckle),  A., 

ii,  334. 
of  zirconium  (Vbnable),  A.,ii,  605. 
Atranorie   aeid,  presence  of,  in  certain 

lichens  (Zopf),  A.,  i,  89,  489. 

Atraaorin    [PaUmd't    atranorie    acid) 

presence  of,   in  Evernia  vulpijia,  E. 

prumutri,  E.  furfuroi-      "'       ''na 

pollinaria,     Cladonia  s ; 

its  constitution  and    ilc ,    .....on 

products  (Hr88e),  a.,  i,  531 — 534. 
presence  of,   in  Fannelia  perlata,   P. 
pkytodes,  PhyBciatteUaris,  Xanlhoria 
parietina  ;   identity   with  parmelin 
(Hehse),  a.,  i,  679. 
Atranorinic      acid,      Pateni6's.        See 

Physciol. 
Atraric  acid.     See  BetorcinolcarboxyJic 

acid. 
Atronic  acid,  uoAtronic  acid,  Atronol 
and      Atronylene,     coustitution      of 
(Michael  and  Bucher),  A.,  i,  267. 
Atropio     acid     {a-phenylacrylie    acid), 
etherification    of    (Sudborouoh    and 
Lloyd),  T.,  91  ;  P.,  1897,  240. 
i^o-Atropie    acids,    formation  of,    from 
atropic  acid  (Michael  and  Bdcher), 
A.,  1,  257. 
Atropine,  antagonistic  action  of   iodo- 
thyrin  to  (Cyon),  A.,  ii,  300. 
periodides  and    mercuric  iodide  deri- 
vatives  of,    and  c-itimation  of  atro- 
pine   as   the   CTiwcaiodide   (Gordin 
and  Prescott),  A.,  i,  707. 
bismuth  iodide,  formation  of  (Pres- 
cott), A.,  620. 
detection  of,  in  the  corpse  (Soltsien), 
A.,  ii,  271. 
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Atropine,    detection    of,    in     tinctures 
(Katz),  a.,  ii,  548. 
detection  of,  in  urine  (Vreven),   A., 
ii,  657. 
Atropine     alkaloids,     constitution    of 

(Willstatter),  a.,  i,  159. 
Atroscine,  Hesse's  identification  of,  with 
inactive    scopolamine  (Schmidt),  A., 
i,  499. 
Augite  from  New  South  Wales  (Cur- 
ran),  A.,  ii,  79. 
from  Virginia  (Watson),  A.,  ii,  612. 
Aurichalcite    from    Tuscany    (D'Achi- 

ARDi),  A.,  ii,  604. 
Autoracemisation  (Walden),  A.,  i,  405. 
Axinite  from  the  Harz  (Luedecke),  A., 

ii,  76. 
Azelaic  acid,  electrolytic  dissociation  of 
(Smith),  A.,  ii,  285. 
ethylic  salt,  rate  of  hydrolysis  of,  by 

soda  (Hjelt),  A.,  ii,  566. 
anhydride,  chloride,  amide,  and  amic 
acid  of  (Etaix),  A.,  i,  125. 
Azelaol  {hydroxycyclooctane)  (Derlon), 

A.,  i,  638, 
Azelaone,  identity  of,  with  cj/cZooctanone 

(Derlon),  A.,  i,  638. 
Azimidobenzene,   ketochlorides  and   o- 

diketones  of  (Zincke),  A.,  i,  537. 
m-Azoaniline  hydrobromide  (Noelting 

and  Fourneaux),  A.,  i,  189. 
Azobenzaldehyde,     amino-    (Walther 

and  Kausch),  A.,  i,  26. 
Azobenzene,    formation    of   (Lob),   A., 
i,  14. 
behaviour  of,    towards     the    electric 
current  (Heilpekn),  A.,  i,  250. 
Azobenzene,  amino-, formyl  derivative  of 
(Betti),  a.,  i,  656. 
triamino-,  monacetyl  derivative  (TXu- 
BER  and  Walder),  A.,  i,  23. 
triacetyl    derivative   (Mohlau  and 
Meyer),  A.,  i,  24. 
hexahrora-      (ton     Pechmann     and 

NoLD),  A.,  i,  311. 
inchlor-  (Hentschel),  A.,  i,  130. 
Azo-compounds.     See  preceding  entries, 
and  also 
Acetylbenzeneazophenol, 
Acetyldiazobenzeneapigenin. 
Acetyldiazobenzenemorin. 
Acetylphenetoilazophenol . 
AUylaminoazobenzene. 
Amidoazobenzaldehyde. 
Anilinoazo-o-naphthol. 
Anilinoazobenzene. 
Anisenyltetrazotic  acid. 
Azodimethylaniline. 
Azo-o- toluene. 
Azoxyanisoil. 
Azoxybenzene. 
Azoxybenzoic  acid. 


Azo-compounds.     See  : — 

Azoxydimothylaniline. 

Azoxytoluene. 

Benzeneazobenzoic  acid. 

Benzeneazo-tf-cumene. 

Benzeneazohydroxybenzylamide. 

3-Benzeneazo-2-hydroxynaphthaqmn- 

one. 
Benzeneazo-o-naphthalene. 
Benzeneazophenol. 
Benzeneazotetrahydronaphthylic 

ethylic  ether. 
Benzeneazotetramethyldiaminobenz- 

idine. 
Benzeneazo-TO-toluene. 
Benzeneazo-m-xylene. 
Benzenediazocarbamide. 
Benzenediazocarbamidebenzenesul- 

phinic  acid. 
Benzenediazocarboxylic  acid. 
Benzenediazocyanide. 
Benzenediazonium. 
Benzenediazosulphone. 
Benzenyldioxytetrazotic  acid. 
Benzenyloxytetrazotic  acid. 
Benzenyltetrazotic  acid. 
Benzoylbenzeneazophenol. 
Benzo)^lphenetoilazophenol. 
Benzylidencdi-^-aminoazobenzene. 
Bisazoxy  benzyl. 
Bisdiazobeuzeneanilide. 
Butylchloralaminoazobenzene. 
Chloralaminoazobenzene. 
Cumenediazocyanide. 
Cumenediazonium  cyanide. 
^^-CumeneartWdiazosulphone, 
Diacetyldiazobenzene-euxanthonp. 
Diacetyltetrazobenzenehesperitin. 
Diazoaminobenzaldehyde. 
Diazoaniinobenzene. 
Diazoaminotoluene. 
D  i  azobe  n  zaldehyde. 
Diazobenzaldehydeaminobenzene. 
Diazobenzaldehyde-paminophenyl- 

eneamine. 
Diazobenzaldehyde-^-aminotoluene. 
Diazobenzene. 
Diazobenzeneapigenin. 
Diazobenzeuebenzenesulphinic  acid. 
Diazobenzenechry&in. 
Diazobenzene-euxanthone. 
Diazobenzene  morin. 
Diazobenzene-^-toluenesulphinic  acid. 
Diazobenzoimide. 
Diazodiphenylamine. 
Diazoguanidine. 
Diazomethane. 

Diazonium  hydroxide  and  salts. 
jo-Diazo-o-toluenesulphonic  acid, 
Diazotoluoimide. 
Diformazylbenzene. 
Dihydroxylbenzeneazobenzaldehyde. 
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Aio-compoondi.    8«e : — 

Diinuthylaminomethylazimido- 

benzene. 
DiplienylduazotetrsmethylduuniDO- 

benzidine. 
Diphenyltetrazochloride. 
Diphenyltriazodiphenylene. 
Disazo-coloorine  inattera. 
Di-p-tolyltriaz(miphenylene. 
FornmiiiidiiitdiAzoaniinorormic  neid. 
Formamidoazobenxene. 
'  FnrfurylideneMninouobenxene. 
p-  Hyd  roxybeoMneaiobenzaldehyde. 
Hydroxydiazobenzylanlphnnic  acid. 
Hydroxytolneneazobenzoic  acid. 
Methoxybenzonediazocyanide. 
Hethy  lazim  idobenzene. 
Methylazimidodimethylaniline. 
/i-Naphthaleneazohydroxynaphtlu- 

quinone. 
Naphthalenediazocyanide. 
3-Naphthenyldioxytetnuotic  acid. 
Naphthyldiazonium. 
Oc^lphenylazo-a-naphthol. 
Phenethenyloxytetraxotic  acid. 
Phenetoilazonhenol. 
PbenyUzocaroamide. 
Phenylazoeyanaoetic  acid. 
Pbenylaio-^-hydroxylaminopropionic 

acid. 
Phenylazohydroxymethylamide. 
Phenylenediamineazophenyloxamio 

acid. 
Phenylene-m-diaazo-m-phcnylene- 

diamine. 
Phenyl  forniazylbenzene. 
Phenylglycolenyloxy-    and    dioxy-to* 

trazotic  acid. 
Phenylhydroxyazobenzenes. 
Phenyl-p-toluenesulphazide. 
PyromucaziJp. 

Salicylideneaminoazobenzene. 
Sulphobenzeneazobenzoic  acid. 
3-p-Sulphobt;nzeneazo-2-hydroxy- 

naphthaquinone. 
^-Sulphonaphthaleneazohydroxy* 

uaphthaquinone. 
Tetracetoxyazobenzene. 
Tetrahydronaphtholdisazobenzene. 
Tetrahydroxyazobenzene. 
Tetramethyl-jH-phenjlenediamineazo- 

benzenesulphonic  acid. 
Tetrazobenzenehesperitin. 
Tetrazodiphenyl  chloride. 
Tolenyloxy-  and  dioxy-tetrazotic 

acid. 
Tolenyltetrazotic  acid. 
Tolueneazobenzoic  acid. 
p-Tolueneazo-if'-cumene. 
8-p-Tolaeneazohydroxynaphthaqain- 

one. 
m-Tolueneazo-a-naphthalene. 


Aio-compoonda.     See  :— 

Tolucneazo-a-naphthol. 

ToIoflnatLiophenoI. 

TolaenMiBOMlicylic  acid. 

o-Tolaeiieazo-/>-toloene. 

/>-Tolaeneaio-in-x7lene. 

Tolylasocarbamide. 

ToIylazobydroxylM-nzylaroide. 

Tolyldiaaoniaoi  nitrate. 

p-TolylphenylazoaolphoMe. 

Tribenxylidenemptlivniviira/ine. 

TrimelhTUutoii 

XylenediaxocY  a 
m-AJiedimethylaiuline,    hydrochloride, 

pUtiiiochlorido,      nulphate,     oxalate, 

picrate,      ferrocyaoide,     methiodide, 

(NoBLTIHO    and     FoUKliK4UX).    A., 

i,  189. 
p-AMdimathylaniline    (Noxltino    and 

FouRNBAUX),  A.,  i,  189. 
AiodyM,     Telocity    of    formation    of 

(GoLDscHMiDT      and       BU88),      A., 

ii,  20. 
Asomethine  componnda  (MOhlau),  A., 

i,  652. 
AsoniniD  derivativea,  change  of  position 

of    the  double    Unkings   in    (Kehr- 

MA  N.N),  A.,  i,  489. 
Aiophenine  (Rriuos),  A.,  i,  657. 

formula  of  (  Hxwitt  and  Stkvknson), 
A.,  i,  691. 
Aiotolnene,  o-amino-,  formation  of  tri- 

aziiif  (icrivative  from  (Nokltino  and 

Wkuklin),  a.,  i,  155. 
O;  m-,  and  j>-Aiotolaenea  (Hichaslia 

and  Prrou),  A.,  i,  482. 
o-AsotoIaene-p-tnlphonic  acid,     potas- 
sium salt  of  (Wynnk  and    Bbuce), 

T.,  756;  P..  1898,  168. 
p-Axozyaniioil,   crystalline-lit^nid   con- 
dition of  (Schknck),  a.,  li,  286. 

viscosity  of  (Schknck),  A.,  ii,  563. 
Asozybeniene,     formation     of     (Bam- 
BKROKR  and  Laoutt),  A.,  i,  521. 

from  /3-phenylhydroxylamine  antl 
mercury  acetamide  (Forstsr),  T., 
786  ;  P.,  1898,  168. 
Azozybenzene,  m-(2ibrom-,  p-dihrom-, 
and  ;7-du:hIor-  (Bambrkrkr  an«l 
Uenauld),  A.,  i,  20. 

j>-dtbrom-  (von  Pecikmann)  A.,  i,  188. 

A«a»brom-(voN  PECHMANNandNoLD), 
A.,  i,  811. 

frtchlor-  (Hentschel),  A.,  i,  130. 
m-  and  ;t7-Azozyb«nzoic  acidi, preparation 

of,  and  their  salts  (Elliott),  T.,  146, 

147. 
m-Azozydimethylaniline, hydrochloride, 

hydrogen  sulphate,  oxalate,  platino- 
chloride,  picrate,  ferrocyanide,  meth- 
iodide (NoELTiNO  and  Fourneaux), 

A.,  i,  188. 
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P-Azoxyphenetoil,  crystalline-liquid  con- 
dition of  (ScHENCK),  A.,  ii,  286. 
o-^oxytoluene  (Michaelis  andPETou), 

m-  and  ^-Azoxytoluenes  (Bambeeger 
and  Renauld),  A.,  i,  20. 


B. 

Bacillus  coli  communis,  presence  of,  in 
dung,  and  symbiosis  with  B.  dcnitri- 
fieans  I.  (Kunnemann),  A.,  ii,  444 
nuorescens   liquefaciens,    presence   of 
in  soils  (KiJNWEMANN),  A.,  ii,  445  ' 
of  •'sleeping-sickness,"   formation  of 
mucoid  substance    by  (Lepierke) 
A.,  i,  612.  " 

pyocyaneus,    presence     of,     in     soils 
(Kunnemann),  A.,  ii,  445. 
formation    of  a   mucoid    substance 
by  (Charrin  and  Desgrez),  A 
i,  504.  ■' 

ranicidus,      chemical      composition, 
colour  reactions,  and   action  of,   on 
rabbits  (Galeotti),  A.,  ii,  444, 
tartricus,  discovery,  and  properties  of 
((rRiMBEKTandFicQtJET),  A.,ii  443 
Bacteria,  composition  of  (Marschall)', 
A.,  ii,  178. 
actix)n    of    salts    on    (Stutzer    and 

Hartleb).  a.,  ii,  622. 
production  of  acid  by  (Hanna),  A., 

nitrifying (WiNOORADSKY),  A.,ii,  621  • 
See  also  Agricultural  Chemistry      ' 
Bacterium  aceti   Bansen  and    B.    aceti 
Brown,    action     of,     on     mannitol 
(Siefert),  a.,  ii,  399. 
denitrificans  agilis,  evolution  of  nitro- 
gen   gas  caused  by  (Ampola  and 
CtArino),  a.,  ii,  177. 
denitrificans  I.  and  //.,  presence  of,  in 
dung  (Kunnemann),  A.,  ii,  444. 
(Pfeiffer  and  Lemmermann)  A  ' 
11,  445.  ■' 

denitrificans  III.,  presence  of,  in  soils 

(Kunnemann),  A.,  ii,  444 
dentrifieans  V.   and   VI.,  isolation  of 
(Ampola  and  Ulpiani),  A.,  ii,  622. 
fluorescent,  formation  of  mucin  by  a 

(Lepierre),  a.,  i,  612. 
Pasteurianum  and  B.  Kutzingianum, 
action     of,     on     various     alcohols, 
sugars,  and  fatty  acids  (Siefert). 
A.,  11,  399.  " 

the  sorbose,  action  of,  on  ethylenic 
glycol,  xylitol,  dulcitol,  glycerol, 
sorbitol,  mannitol,  erythritol 
arabitol,  volemitol  and  perseitol 
(Bertrand),  a.,  i,  550. 
oxidation  of  glycerol  by(  Bertrand). 
A.,  1,  556. 

VOL.  LXXIV.  ii. 


Balance  Sheet  of  the  Chemical  Society 
March  25th,  1898,  T.,  1044  ;  of  the 
Kesearch  Fund.  March  26th,  1898, 
1.,  1046. 

Banana.    See  Agricultural  Chemistry. 

i/z-Baptigenin,  formation  and  properties 
ot,  audits  acetyl  derivative  (Gorter), 
A.,  1,  39. 

Baptigenitin,  formation  of,  from  t^-ban- 

tigemn  (Gorter),  A.,  i,  39. 
Baptism  timitoria,  R.    Br.,   constituents 

ot  the  root  of  (Gorter),  A.,  i,  39 
"/'-Baptisin,  preparation  and   properties 

of  (Gorter),  A.,  i,  39. 
Barbaloin   and   its  dibenzoyi    and  di- 
acetyl    derivatives    (Leger),     A 
1, 445.  '* 

production  of  emodin  from,  by  oxid- 
ation and  its  conversion  into 
alonigrin  (Tschiroh  and  Peder- 
SEN),  A.,i,  599. 
isomeride  of  (Leger),  A.,  i  445 
Barbatic  acid,  presence  of,'  in  'Usnea 
longusima     (Ach.),      (Zopf),    A. 

presence  of,  in  Usnea  longissima,  U 
barhata  U.  ceratinu,  and  its  metal' 
Ir  531     ^^^^^^^  salts  (  Hesse),  A., 

Barbatin,  presence  of,  in  Usnea  ceratina 

(Ach.),  (Hesse),  A.,  i,  532. 
Barium  amalgam  (Kerp),  A.,  ii,  517 
salts    dissolved    in  liquid    ammonia. 

electrolysis  of  (Cady),  A.,  ii,  204 
hyperhov&te  (Melikoff  and  Pissar 

JEWSKY),  A.,  ii,  374. 
bonde    (MoissAN    and    Williams). 
A.,  11,  117.  ^' 

carbide,  dissociation    of    (Gin     and 

LELEUX),A.,ii,  511.        ^ 

chloride,  transference  ratios  of  (Bein) 

A.,  ii,  553.  " 

temperatures  of  maximum  density 

of   aqueous     solutions     of     (db 

CoppET),  A.,  ii,  62. 

allotropic  forms  of     (Nicol),  A., 

cadmium    chlorides,    crystallography 
and    solubility  of  (Rimbach),  A., 

nitrate   heat  of  solution  and  dilution 
of  (Stackelberg),  a.,  ii,  498 
vapour  pressure  of  a  saturated  solu- 
tionof  (Lesc(eur),A.,  ii,  109. 
nitride  (Dennis  and  Benedict)    a 

u,  426.  ''       ' 

cobalt  nitrites  (Rosenheim  and  Kop- 

PEL),  A.,  ii,  430. 
hyponitrite  (Kirschner),  A.    ii  373 
peroxide,  action  of  reducing  agents  on 
(Frenzel,    Fritz,    and   Meyer), 

A»j  11,  Off, 

55 
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Bsrinm  sulphate,  redaction  of,  to  ful> 
phi(Ie(HEMPEL),  A.,  ii,  184. 
sulphide  (Mourlot),  A.,  ii,  376. 
peroxide  Aj/perlitanate  (MELncoFFknd 

PiMARJKWSKY),  A.,  ii,  376. 
thioantimonites  (Pouoet),  A.,  ii,  679. 
copper  thiosulphate  (Rosenheim  and 

Steinhauseb),  a.,  ii,  586. 
p«ruranate«   (Mblikoft  and  PlMAK- 

jewskt),  a.,  ii,  165. 
perranadate  (Scheubr),  A.,  ii,  840. 
Bariom  organic  oomponnds  : — 

Barium,  double  forrocyanidM  of,  with 
I>ota.ssium  and  cseaium  (HowR  and 
Campbell),  A.,  i, 616. 
ruthenocyanide  (Hows),  A.,  i,  2. 
double    nithenocyanides      of,      with 
potassinm  and  csainm  (HowR  and 
Campbell),  A.,  i,  616. 
Barinm,  detection  and  separation  of  :— 
detection    of,    spectroacopically     (dr 

Gramont),  a.,  ii,  636. 
separation  of  strontium  and  calciam 
from  (Raw.son),  A.,  ii,  190. 
Bariom-heolandite  from  Sardinia  (LoTi- 

BATo),  A.,  ii,  609. 
Barley.     See  Agricultural  Chemistry. 
Barytas  in  an  igneous  rock  from  Maaras 
(Holland),  A.,  ii,  234. 
nodules  in  wo>od  from  Kansas  (Kirnui), 
A.,  ii,  386. 
Basalt  from  New  South  Wales  (Cvrram), 
A.,  ii,  79. 
from     the     volcano     Osorne,     Chili 

(Bruhns),  a.,  ii,  235. 
analcite-,  from  Colorado  (Crom),  A., 

ii,  170. 
hornblende-,        from         Mitlechtem 
(Kraatz-Kosohlau),  a.,  ii,  170. 
Base,  CgHjiN  and  CioHjgNj,  from  nitroso- 

Siperidine  (Ahrrns),  A.,  i,  686. 
[7N4O4CI,    derived  indirectly  from 
diazomethane  and  picryl   chloride, 
and  its  acetyl  derivative  (Heinke), 
A.,  i,  413. 

CjHjiNO,,  from  reduction  of  triacotone- 
hydroxylamine,  and  ita  anrochloride 
(Hahries  and  Lehmann),  A.,  i,  123. 

C10HJ0N4O4,  derived  indirectly  from 
1:3: 5-<rinitrobenzene  and  diazo- 
methane (Hkinke),  A.,  i,  413. 

CjjHjoNa,  from  the  reduction  of  o-uitro- 
dibenzyl-a-carboxylic  acid  ;  its 
salts,  acetyl  and  nitro-derivatives 
(Gabriel  and  Eschenbach),  A., 
i,  199. 

CjsHmNjO,,  obtained  from  jn-anisidine 
by  action  of  formaldehyde,  and  the 
hydrochlorides  (Goldschmidt),  A., 
i,  184. 

CjgHigNg,  from  Bismarck-brown 
(Taubek  and  Waldeb),  A.,  i,  23. 


Bas«,      C,,HmN,0^      obtained      from 
p-nh«netiaine   by  action    of   form- 
alaehyde,    and    ita    salts    (Gold- 
scnMiPT),  A.,  i,  184. 
C»Ha,N}Of,     from    coni!  of 

nydroootarnine    with  mz- 

aldehyde,  and  its  salu    .......... ..s), 

A.,  i,  702. 
C^Hj.N,  and  CmHikN,,  from  j3-naph- 
thylamine  ancT  formaldehyde  (Mor- 
gan), T.,  650,  558  ;  P.,  1898.  132. 
CiiH^NjO,,    from     conilensation     of 
nydroootarnine  with  Wnzaldohyde, 
and  its  platinochlorid«  (Keksten), 
A.,  i,  702. 
C|iHmN,0.,     from     condensation    of 
piperoniu  with  hydrocotamine,  and 
Its  platinochloride  (Kerstrn),  A., 
i,  708. 
CnfiuT^tOf,     from    condensation    of 
tiydrocotamine    with     cinnamalde- 
hyde,  and  ita  platinochloride  (Ker- 
kten),  a.,  i,  703. 
Basic  slag.     See  Slag,  basic,  also  Agri- 
cultural Chemistry. 
Bauxite  from  Arkansas  (Brannsr),  A., 
ii,  168. 
from    S.    France    (Boctrobrkl),    A., 

ii,  524. 
analysis  of  (Phillips  and  Hancock), 
A.,  ii,  487. 
Baan.     See  Agricultural  Chemistry. 
Bearing  metal  alloys,  analysis  of  (Car- 

RioDEs),  A.,  ii,  312. 
Bebeerine    {Bebirine),    constitution    of 

(Hkkzio  and  Meyer),  A.,  i,  53. 
Beer  and  wort,  relation  of  dry  matter  to 
the  specific  gravity  of  (Ruber),  A., 
ii,  463. 
detection  of  picric  acid  in  (Ritpbau), 

A.,  ii,  412. 
estimation  of  the  acidity  of  (Ott),  A., 

ii,  464. 
estimation  of  dry  matter  in  (Ruber), 

A.,  ii,  463. 
estimation  of  added  alkali  in  (Spaeth), 
A.,  ii,  407. 
Beeswax.     See  "Wax. 
Beetroot  jniee,  a  resinous  substance  ob- 
tained   from    (von    Lippmann),    A., 
i,  377. 
Beet-roots.   See  Agricultural  Chemistry. 
Behenicacid,  preparation  of  (Fileti),  A., 
i,  236,  237. 
a-bromo-,  and  its  ethlyic  salt ;  a-cyano- 
(Fileti),  A.,  i,  237. 
Benzaldehyde,  formation  of  (Cohen  and 
Calvert),     T.,     164  ;    P.,     1898, 
10. 
action  of  silent  electric  discharge  on, 
in  presence  of  nitrogen  (Beethe- 
ix)t),  a.,  i,  554. 
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Benzaldehyde,  action  of  acetic  acid  and 
acetic  anhydride,  of  caustic  allsali, 
and  of  hydrogen  peroxide  on  (Nef), 
A.,  i,  109,  110. 

and  its  nitro-derivatives,  action  of 
ethylic  or  methylic  alcohol  on,  in 
presence  of  hydrogen  chloride 
(Fischer  and  Giebe),  A., 
i,  168. 

condensation  of,  with  acetonedicarb- 
oxylic  acid  (Petrenko-Krit- 
schenko  and  Plotnikoff),  A., 
i,  142. 

condensation  of,  with  hydrocotarnine 
(Kersten),  a.,  i,  702. 

condensation  of,  with  phenol 
(Michael),  A.,  i,  529. 

condensation  of,  with  tropinone 
(Willstatter),  A.,  i,  164. 

conversion  of,  into  benzoin,  and  into 
hydrobenzamide  (Nef),  A.,  i,  111, 
112. 

detection  of  (Melzer),  A.,  ii,  650. 
Benzaldehyde,   7?i-chloro-,  condensation 
of,    with    acetonedicarboxylic    acid 
(Petrenko-Kritschenko),         a., 
i,  529. 

c^ichloro-,  condensation  products  of, 
with  phenol,  o-cresol,  and  resorcinol 
(Gnehm  and  Schule),  A.,  i,  313. 

2 : 5-c?ichlorothio-      (Gnehm      and 
ScHiJLE),  A.,  i,  312. 

o-nitro-,  action  of  ethylic  acetoacetate 
on  (Knoevenagel),  A.,  i,  406, 

m-  and  ^-nitro-,  condensation  of,  with 
acetonedicarboxylic  acid  (Petren- 
ko-Kritschenko), A.,  i,  529. 

m-nitro,  condensation  of,  with  hydro- 
cotarnine (Kersten),  A.,  i,  702. 

dinitramino-    (Walther  and   Bret- 
schneider),  a.,  i,  581. 
Benzaldehydebromotolylhydrazone 

(Hewitt  and  Pope),   T.,    178  ;   P., 

1898,  7. 
Benzaldehyde-diethylacetal     and     -di- 

methylacetal,  m-nitro-  (Claisen),  A., 

i,  421. 
Benzaldehyde-ethylacetal      (Claisen), 

A.,  i,  421. 
Benzaldehyde-o-salphonic  acid  and    its 
phenylhydrazone,   and   sodium   salt 
(Gnehm  and  ScHiJLE),  A.,  i,  313. 

semicarbazide  (Herz  and  Bentley), 
P.,  1898,  125. 

^-nitro-,      its       sodium       salt      and 
phenylhydrazone       (Herz         and 
Bentley),  P.,  1898,  125. 
Benzaldozime,  p-amino-  (Walther  and 

Kausch),  a.,  i,  25. 
Benzaldoxime-o-sulphonic  acid,  sodium 

salt   of   (Gnehm    and  Schule),   A., 

i,  313, 


Benzamide,     action     of     bromine     on 
(Freundler),  a.,  i,  563. 

and  TO-nitro-,  action  of  nitric  acid  on 
(Taverne),  a,,  i,  588. 

action     of    silicon     tetrachloride    on 
(Harold),  A.,ii,  509. 
Benzamide,     m-nitro-,     preparation    of 

(Taverne),  A.,  i,  658, 
Benzamidine,  ^-nitro-,  and  its  salts  (Pin- 
ner and  Gradenwitz),  A.,  i,  95. 
Benzamidoacetic    acid.      See    Hippuric 

acid. 
Benzamidobenzylidenephenylhydrazone 

(Walther      and      Kausch),      A,, 

i,  25, 
o-Benzamidocinnamic    acid,     lactiraide 

obtained  from,  by  action  of  ammonia 

(Erlknmeyer),  a.,  i,  197. 
Benzamidocj/c^hexane  [benzohexamethyl- 

enamidc)  (Scharvin),  A.,  i,  129. 
a-Benzamido-^-hydroxycinnamic      acid 

(Erlenmeyer  and  Halsey),    A.,   i, 

197. 
Benzamidomenthone  (Konowaloff  and 

Tschewsky),  a.,  i,  530. 
Benzamidomethylazimidobenzene  (Pin- 
now  and  Koch),  A.,  i,  133. 
o-Benzamidomethylphenylacetaldehyde 

(Maas  and  Wolffenstein),   A.,    i, 

44. 
o-Benzamido-jS-naphthyl-^-nitraniline 

(Muttelet),  a.,  i,  412. 
o-Benzamidophenyl-^-nitraniliiie  (Mut- 
telet), A.,  i,  412. 
Benzamidophenylic    ethylic    carbonate 

(Ransom),  A.,  i,  415, 
Benzamidotetramethyl-m-phenylene- 

diamine,  and  its  picrate  (Pinnow  and 

Wegner),  a.,  i,  184. 
o-Benzamido-o-   and   -^-tolyl-^-nitranil- 

ines  (Muttelet),  A.,  i,  412. 
Benzaminesulphonic  acid,  and  its  salts 

(SoHON),  A.,  i,  429. 
Benzanilide,     o-amino-     and     o-nitro- 

(Pictet  and  Gonset),  A.,  i,  213, 
2?-Benzanilide  carbonate  and  ethylic  car- 
bonate (Merck),  A.,  i,  249. 
fienzanilidimidochloride,   behaviour  of, 

towards  j8-benzylhydroxylamine,  and  its 

^-chloro-  and  o-nitro-derivatives  (Ley), 

A.,  i,  252. 
Benzanilidosulphonic  acid  and  its  salts 

(Sohon),  a,,  i,  429. 
Benzanilido^sotriazoxole     (Boeseken), 

A.,  i,  697. 
Benzene,  presence  of,  in  American  petrol- 
eum (Young),  T.,  914  ;   P.,  1898, 
175. 

from     phenylhydrazine   and    mercury 
acetamide  (Forstbr),   T.,  791  ;  P. 
1898,  168. 

structure  of  (Vaubel),  A.,  i,  129. 

55—2 
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Benzene    theory    (KrkulA    Lkcturk), 
T.,  132;  P.,  1897,  236. 
absorption  spectrum  of  (Hartlkt  and 

DoBBiE),  T.,  695  ;  P,  1898,  42. 
dielectric    constants    of   mixtures    of 
etbylic  ether,  nitrobenzene,  and  alco- 
hols with  (Philip),  A.,  ii,  9. 
boiling  points   of,  at   710 — 780  mm. 

(FuoHs),  A.,  ii,  556. 
specific  gravities  and  boiling  points  of 
mixtures  of  n-hexane  and  (Jack- 
HON    and    YoDNo),    T.,   922 ;    P., 
1898,  176. 
decomposition    of,  by   heat  (Habkr 

and  Obchblhauhkk),  A.,  i,  218. 
motual  solubility  of  acetic  acid  and 

(AiONAN  and  DuoAs),  A.,  ii,  62. 
equilibrium    in    systems    containing 
/3-naphthol,  picric  acid  and  (Kdri- 
loff),  a.,  ii,  112. 
solid  solutions  of,  in  phenol  (Bruni), 

A.,  ii,  561. 
action   of   bromine  on   (Collir  and 

Frtb),  T.,  241  ;  P..  1898,  53. 
derivatives,     absorption    spectra     of 

(Sprino).  A.,  ii,  201. 
A«zabromide,   prei>aration   of,   redac- 
tion of,   action    of  alcoholic   soda 
on    (Matthews),    T.,    244 ;    P., 
1898.  52. 
A«eachlorides,     space     formula     for 
(Matthews).  P.,  1897,  282. 
KekuU's  benzene  formula  and  (Lap- 
worth),  P.,  1897,  233. 
vapour,  separation  of   ethylene  from 
(Hakbeck  and  Lunc.e),  A.,  ii,  193. 
Beniene,  bromo-,  boiling  points  of,  at 
710—780    mm.      (Fuchs),     A., 
ii,  556. 
and   ethylic    broinopropylic   ether, 
action  of  sodium  on  (Tozier  and 
Notes),  A.,  i,  60. 
action  of  chlorine  on  (Matthews), 
T.,  244  ;  P.,  1898,  52. 
0-,  m-,  and^-rftbromo-,  physical  proper- 
ties of  (DoBBiE  and  Marsden),  T., 
255. 
p-dihromo-    (Matthews)     T.,   244 ; 
P.,  1898,  52. 
freezing  points  of  mixtures  of  m- and 
p-chloronitrobenzenes  with  (Paw- 
LEWSKi),  A.,  ii,  107. 
1  : 2 :  4-<ribronio-   (Matthews),     T., 

245  ;  P.,  1898,  r)2. 
pentahromo-    and  perhromo-   (Claub 

and  Wallbaum),  A.,  i,  18. 
1:3: 5-inbromo-2-iodo-,  and  its  di- 
chloride  (McCrae),  T.,  692;  P., 
1898,  166. 
1:3: 5-<ribromo-2-iodoso-,  and  its 
diacetate  (McCrae),  T.,  693;  P., 
1898,  166. 


Beniene,      1:3: 5-<r(bromo-    2iodoxy- 
( McCrae),  T..  698  ;  P.,  1898.  166. 
o-bromonitro-    (Dobbie   and    Mars- 
den), T.,  254. 
0;fn;  andp-bromonitro-,  velocity  con- 
stants of  reaction  of  dipropylamine 
with  (Menschutrin),  A.,  i.  186. 
1:2:  4-<ribrorao-6-nitro-,    1:2:  6-tri- 
bromo-4-nitro-,  and  1:2:3:  i-Utra- 
bromo-6-nitro-  (Glaus  and  Wall- 
baum), A.,  i,  18. 
o-bromonitroso-    (Bamberger,    Bi)s- 

DORT,  and  Sand).  A.,  i.  522. 
2:4: 6-M'bromo-l-nitro8o-  (von  Pech- 

MANN  and  Nolo),  A.,  i,  310. 
chloro-,  boiling  (Hjints  of,  at  710 — 780 

mm.  (Kuchs),  A.,  ii,  556. 
(h,  m-,  and  ;>-riichloro-,  physical  pro- 
perties of  (Dobbie  and  Marsden). 
T.,  266. 
/7-(ftcbloro-,l  :2  :4-<richloro-,l:2:  4  :5- 
^rachloro-      pentavhloro-,      hexa- 
chloro-,      and       1  : 4-chlorobromo- 
(Thomas),  a.,  i,  641. 
1:2:  4-<r»chloro-,  formation  of,  from 
l)enzene  A«:xachloridea  (Matthews), 
P.,  1897,  233. 
l:3:5-<richloro-(HANTZ8CH,ScHLEl8- 

siNoaud  Jaoer),  A.,  i,  20. 
1:2:4: 5-te/mchloro-      (Peratoner 

and  Vitali),  A.,  i.  642. 
o-chlorobromo-  (Dobbie  and    Mars- 
den). T.,  254;  P.,  1898,  41. 
1:8: 5-chloro</<brom-,     and    1  :  3  :  5- 
(Jtchlorobrom-(HANTZ80H,ScHLBi8- 
siNo,  and  Jaoer),  A.,  i.  20. 
l>-chloriodo-(KEPPLER),  A.,  i,  467. 
1:2:  4-chlororfiiodo-,  1:2:4:0- 

chlorofriiodo-,      and      1:2:4:  (?)- 
chloro<Juodonitro-    (Istrati),     A., 
i.  244. 
<rtchloriodo-   (Hantzsch.    Schleiss- 

INO,  and  Jaoer),  A.,  i,  20. 
iodo-,    formation   of    (Istrati),   A., 

i,  244. 
nitro-,    dielectric   constant   and   con- 
ductivity of,  at  low  temperatures 
(Fleming  and  Dewar),  A.,  ii,  9. 
dielectric  constants  of  mixtures  of 

benzene  and  (Philip),  A.,  ii,  9. 
electrolytic  reduction  of  (Lob),  A., 
i,  14. 
nitroso-,    constitution  and  refraction 
of  (Bruhl),  a.,  ii,  417. 
from   j3-phenylhydroxylamine    and 
mercuryacetamide        (Forster), 
P.,  786;  P.,  1898,  168. 
behaviour  of,  towards  diazometliane 

(von  Pechmann),  a.,  i,  75. 
action  of,  on  substituted  derivatives 
of  hydroxylaraine    (Bamberger 
and  Renauld),  A.,  i,  20. 
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Benzeneazo-?n.-amiiio1}enzeiieazo-m- 

phenylenediamine,   wi-amiuo-   (Eier- 

mann),  a.,  i,  2f)0. 
Benzeneazo-m-benzoic     acid,    ?;  amino - 

(Lob),  a.,  i,  655. 
Benzeneazo-tj'-cumeiie  (Michaelis  and 

Petou),  a.,  i,  432. 
Benzeneazohydroxybenzylamide, 

^-nitro-  (Bambergee  and  Renauld), 

a.,  i,  21. 
3-Benzeneazo-2 -hydrozynaphthaquin- 

one,  ammonium  derivative,  oxime  and 

0-  and  p-nitro-denvatives(KEHRMANN 

and  Goldenberg),  A.,  i,  34. 
Benzeneazo-a-naphthalene  (Michaelis 

and  Petou),  A.,  i,  432. 
Benzeneazophenol,  o-  and  ^-bromo-, 
and  their  hydrochlorides,  and  acetyl, 
benzoyl,  and  benzenesulphonic  deri- 
vatives (Hewitt,  Moore,  and 
Pitt),  A.,  ii,  653. 

m-nitro-  and  ^-nitro-,  and  their  hydro- 
chlorides   (Hewitt,    Moore,    and 
Pitt),  A.,  i,  654. 
Benzeneazo-m-phenylenediamine.      See 
Chrysoidine. 

m-amino-,  diacetyl  derivative  (Eier- 
mann),  a.,  i,  250. 
Benzeneazo-tir-tetrahydronapbthylic 

ethylic  ether,  reduction  of  (Jacobson 

and  Tubnbull),  A.,  i,  441. 
Benzeneazotetrametbyldiaminobenz- 

idine  (Noelting  and  Fourneaux), 

A.,  i,  189. 
Benzeneazo-o-,  m-,  and  p-toluenes  and 

m-xylene   (Michaelis  and    Petou), 

A.,  i,  432. 
Benzeaediazocarbamide,    2 : 4-rfibromo- 

(Hantzsch     and     Danziger),      A., 

i,  77. 
Benzenediazocarbamide-benzenesul- 

phinic  acid,  ^-bromo-  (Hantzsch  and 

Glogauer),  a.,  i,  78. 
Benzeoediazocarbozylic  acid,  c^ibromo-, 

potassium  salt  (Hantzsch  and  Dan- 
ziger), A.,  i,  77. 
Benzenediazocyanide,       sy»-m-bromo-, 

anti-     and    syn-o-hromo-,    -p-bromo-, 

-2  :  4-c^ibromo-,   -2  :  6-c?ibromo-,  -3  :  4- 

rfibromo-,  -3  :  5-dibromo-,  -2:4:  Q-tri- 

bromo-,  -c^ichloro-,  -2:4:  5-<richloro-, 

-p-iodo-   and    -2  : 4-c?uodo-,    and   syn- 

2:4:  6-<richloro-      (Hantzsch      and 

Danziger),  A.,  i,  77. 
Benzenediazoic  acid,  constitution    and 

refraction  of  (Bruhl),  A.,  ii,  418. 
Benzene-aTi^i-diazoimidocyanide, 

^-bromo-  (Hantzsch),  A.,  i,  365. 
Benzenediazoniam.     See  Diazonium. 
Benzenediazosulphone,    from   p-bromo- 

and  ^-nitro-diazoaminobenzene 

(Hantzsch),  A.,  i,  365. 


Benzenediazoxide,  4-bromo-2-nitro- 
(Meldola  and  Streatfeild),  T.,  688. 

Benzeuesulphacetanilide  (Wheeler, 
Smith,  and  Warren),  A.,  i,  88, 

Benzenesalphinic  acid,  behaviour  of, 
towards  azo-  and  diazo-compounds 
(Hantzsch  and  Glogauer),  A., 
i,  78. 
behaviour  of,  towards  diazo-oxides  and 
diazoamido-compounds  (Hantzsch), 
A.,  i,  365. 

Benzenesalpho-benzanilide,  -benzo- 
a-  and  /S-naphtlialideB,  o-  and  /S-napli- 
thalides  and  -butyranilide  (Wheeler, 
Smith,  and  Warren),  A.,  i,  88. 

Benzenesalphonehydroxamic  acid,  its 
benzylic  ether,  and  nitroso-deriva- 
tive ;      action    of    a-benzylhydroxyl- 

•  amine  and  of  nitrous  acid  on 
(Hantzsch  and  Sauer),  A.,  i,  171. 

Benzenesulphonic    acid,   its    salts   and 
bromide  (Norton),  A.,  i,  666. 
0-    and    m-amino-    (Franklin),    A., 

i,  622. 
o-amino-   and  ^-amino-  (Bamberger 

and  KUNZ),  A.,  i,  31. 
p-hvomo-,  ethylic   salt,  hydrolysis   of 
(Kastle,  Murrill,  and  Fraser), 
A,,  i,  140. 
o-cyano-  (List  and  Stein),  A.,  i,  584. 

Benzenesulphopropionanilide  (Wheel- 
er, Smith,  and  Warren),  A.,  i,  88. 

Benzenetetra-dimetaphosphoric  acid, 
barium  salt  of  (GiRAN),  A.,  i,  408. 

Benzenoid  compounds,  substitution  iu 
(Lapwouth),  T.,  454  ;  P.,  1897,  247. 

Benzenylaminofumaricesoanhydride- 
carboxylic  acid  (Wolf),  A.,  i,  696. 

Benzeuylanilidoxime,  and  its  behaviour 
towards  diazonium  salts  (Ley),  A., 
i,  251,  252. 

Benzenyl-^-chloranilidoxime  (Ley),  A,, 
i,  251. 

Benzenyldioxytetrazotic  acid,  benzenyl- 
amidine,  potassium,  ammonium,  hydr- 
azine, aniline,  ^-toluidine,  and  phenyl- 
hydrazine  salts  (LossEN  and  Grone- 
berg),  a.,  i,  79. 

Benzenylhydrazidine,  jiJ-nitro-,  and  its 
picrate  ;  di-p-mtvo-,  and  its  salts 
(Pinner  and  Gradenwitz),  A.,  i,  95. 

Benzenylhydroxylamidoxime,  copper 
derivative  (Ley),  A.,  i,  657. 

Benzenyl-o-nitranilidoxime  (Ley),  A., 
i,  252. 

Benzenyloxytetrazotic  acid,  calcium, 
sodium,  cobalt,  copper,  methylic, 
ethylic,  nitromethylic,  amiuomethylic 
salts  (Lossen  and  Fuchs),  A.,  i,  83. 

Benzenyltetrazotic  acid,  its  bromo-  and 
nitro-derivativesandtheirsalts(  Lossen 
and  Statius),  A.,  i,  85. 


778 


INDEX  OF  SUBJECTS. 


Benshydrol  (diphenylearbinol),  acetate  of 
(Nef),  a.,  i.  105. 
ether  (Gardbub),  A.,  i,  437. 
constitution  of,  action  of  heat  on, 
action   of   acetic   and    sulphohc 
acids,   of  alcohol  and    sulphuric 
acid,  of  sulphuric  acid  or   phos* 
phone  an  hydride  and  of  alumininm 
chloride  on  (Nef),  A.,  i,  105. 
ethjlic    ether   and    its    acetate    and 
benzoate,     action     of     aluminium 
chloride,  phosphoric  anhydride  or 
sulphuric  acid  on  (Nef),  A.,  i,  106. 
Benshydrozamio  aeid,  action  of  nitrous 
acid   on    (Ha^tzsch  and   Saukr), 
A.,  i.  171. 
nitre-  (Hollemann),  A.,  i,  23. 
Benihydrylamine,  formation  of,  by  hy- 
droly.sis  of  the  prodact  of  the  action 
of    sesquihydrochloride   of   hydrogen 
cyanide  on  benzene  (Oatterilamn  and 

SCHNITZSPAHN),  A.,  i,  648. 

Benihydrylformamidine  and  its  hydro- 
chloride and  platinochloride  (Oatteb- 
MANN  and  Sohnitzhpaiin),  A.,  i,  646. 
Benzidine  {p-diaminodiphcnyl),  fixing  of, 
on  cotton  (Vionon),  A.,  i,  186. 
sulphate,   formation  of  (Bambbbobb 
and  Laoutt),  A.,  i,  621. 
Bensilic     aoid     {hydroxydiphtnylaeelie 
acid,  diphenylglycoUicacid),  (NBr),A., 
i,  106. 
Benzil-/9  osatone  (Minukni),  A.,  i,  192. 
Benzimidazole,    amino-,    and   its  acetyl 
derivative   and  salts  (Gallimbk),  A., 
i,  44. 
Benzimido-ether,  p-nitro-,  and  its  salta 
(PiNMEB     and    Gbjidbmwitz),     A., 
i,  96. 
Benzimido-methylio.  -ethylic,  -propylie 
and     lAobutylic     ethers     (\Vhkei.kk, 
Walden,  and  Metcalf),  A.,  i,  185, 
186. 
Benzo-a-acetophenylhydraside, 

a-o-amino-,      benzylidene     derivative 
(RuPB  and  Roesler),  A.,  i,  572. 
Benzo-j3-acetophenylhydrazide,        a-o- 
nitro-  (Ilui'E  and  Roeslek),  A.,i,  572. 
Benzo-/3-anisylhydroxylamine     (Beck- 

MANN  and  Konig),  A.,  i,  22. 
Benzobenzamidine,  constitution  of,  and 
its  salts  (Wheeler  and  Walobn),  A., 
i,  650. 
Benzobenzimido-methylic,      -ethylic, 
-propylie,      and     -jsobutylic     ethers 
(Wheeler,  Walden,  and  Metcalf), 
A.,  i,  185. 
Benzobornylamide  (Forster),  T.,  393; 

P.,  1898,  97. 
Benzo-a-carbanilido-iS-anisylhydroxyl- 
amine  (Beckhann  and  Konio),  A., 
i,  22. 


Benzoa-  and  -/3-carbanilido-/3-dibenzyl- 
and-j3-phenyl-hydrozylamines  (  Beck- 

MANN  aiui    SninNl-.ItMAKK),   A.,  i,  22. 

Benzocarbonylamidophenol    (KA^raoii), 

A.,  i,  416. 
Benzodiethylaeetal(Fuc'HEKandGiBBB), 

A.,  i,  168. 
3  :  6-rfichloro-2-uitro-    (FisciiEB    and 

GiEiiE),  A.,  i,  311. 
Benzodimethylaoetal,    and    its  2 : 6-di- 

chloro-    and    3  : 6-dichloro-2-nitro- 

derivative*  (Fischer  audGiEBE),A., 

i,  811,  312. 
0-  and  ;>-nitro-  (Fischer  and  Qibbb), 

A.,  i,  168. 
Benzoethylbenzaxnidine  (Wheeler  and 

Walden),  A.,  i,  651. 
BeniolMzaaiethylenamide     {henxamido- 
tjcXoKexane)  (.Sciiakvin),  A.,  i,  129. 
Bexuoie  acetic  peroxide,  and  its  beha- 
viour   with     nitric     acid ;     m-uitro- 
derivativo  (Nef),  A.,  i,  109,  110. 
Benzoic     acid,     decom]>osition    of,    by 

electrical    oscillations    (de    Hemp- 

tinnb),  a.,  ii,  282. 
heat  of  solution  and  of  neutralisation 

of,     in     alcohol     (Tanatar    and 

Klimenko),  a.,  ii,  563. 
critical   data  and   compressibility   of 

solutions  of,  in  ether  (Gilbault), 

A.,  ii.  111. 
molecular  association  when  dissolved 

in  benzene  and   chloroform   (Hrn- 

DRixaoN),  A.,  ii,  19. 
water  and   ethylenic  cyanide,  equili- 
brium between  (Schreikemakehs), 

A.,  ii,  424. 
actiou  of  silent  electrical  discharge  on, 

in    presence    of    nitrogen     (Ber- 

thelot),  a.,  i,  555,  558. 
action  of    hydrogen    bromide   on,    in 

presence    of    ether    (Fenton    and 

GosTLiNO),  T.,  556. 
Benzoie  aoid,  ammonium  and  potassium 

salts,  heat  of   solution  in   alcohol 

(Tanatar    and     Klimenko),    A., 

ii,  563. 
cholesterylic  sal  t,  crystalline-)  i(^uid  con- 
dition of  (Schenck),  a.,  li,  286. 

viscosity  of  (Schknok),  A.,  ii,  663. 
p-bromophenylic  salt  of  (Peratoner 

and  ViTALi),  A.,  i,  642. 
sitosterylic  salt  of  (Bukian),  A.,  i,  72. 
0-  andjo-tolylic  salta  (Peratoner  and 

ViFALi),  A.,  i,  641,  642. 
chlorotolylic    salt     (Peratoner    and 

CONDORELLl),  A.,  i,  641. 

Benzoic  acid,  7n-amiuo-,  action  of  potash 

and  chloroform  on  (Elliott),   T., 

145. 

bromo-,     chloro-,    iodo-,    and    nitro- 

etherification  of  (Kellas),  A.,  i,  86. 
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Benzoic  acid,  2:4: 6-<nbroino-,  action 
of  diazomethane   on  (von  Pech- 
MANN),  A.,  i,  314. 
action     of    methylic     alcohol     on 
(Wegscheider),  a.,  i,  239. 
2  : 5-dich.\oro-,    and     its     dz'chloro-j8- 
naphthylic    salt    (Curatolo),    A., 
i,  575. 
iodonitro-,  methylic  salt  (Reverdin), 

A.,  i,  181. 
o-nitro-,  action  of  potash  and  chloro- 
form on  (Elliott),    T.,  147 ;    P., 
1898,  10. 
0-     and     w-nitro-,     methylic     salts 

(Taverne),  a.,  i,  525,  526. 
4-nitro-2-amiuo-,       and       its      salts 
(Wheeler  and  Barnes),  A. ,  i,  368. 
Benzoic  acids,  mono-substituted,  -etheri- 

fication  of  (Meyer),  A.,  i,  86. 
Benzoic       cyanide,      preparation       of 

(Claisen),  a.,  i,  423. 
0-Benzoicsulph.inide  (List  and  Stein), 
A.,  i,  584. 
See  also  "Saccharin." 
Benzoin,  action  of  heat  on  (Engler  and 
Grimm),  A.,  i,  175. 
action  of  silent  electric  discharge  on, 
in     presence     of     nitrogen     (Bek- 
thelot),  a.,  i,  554. 
Benzo-methylamide  and  -dimethylamide, 
action  of  nitric  acid  on   (Taverne), 
A.,  i,  588. 
Benzomethylanilide,     o-amino-,        and 
o-nitro-    (PiCTET  and    Gonset),    A., 
i,  214. 
Benzo-di-;3-naphtholacetal,  2 :5-dzchloro- 

(Gnehm  and  ScniJLE),  A.,  i,  312. 
Benzonitrile,    elevation   of  the   boiling 
point   of,    by    dissolved   substances 
(Werner),  A.,  ii,  214. 
2:3:4: 5-tetrahromo-,  2:3:4:6- 

tetrahromo-  and  tetrachloro-  (Glaus 
and  Wallbaum),  A.,  i,  18. 
Benzoneobornylamide     (Forster),    T., 

395;  P.,  1898,  97. 
Benzophenone,       isomeric       forms      of 
(Sghaum),  a.,  ii,  212. 
crystallisation  of  supercooled  (Schaum), 

A.,  ii,  369. 
sulphoiiation  of  (Lapworth),  T.,  404  ; 

P.,  1898,  112. 
Aea;achloride,  preparation  of,  action  of 
alcoholic   potash   on,   nitration    of, 
action  of  fuming  sulphuric  acid  on 
(Matthews),    T.,    426,  -429  ;    P., 
1898,  97. 
Benzophenone,   2  :  5-chloronitro-    (Ull- 
mann  and  Mallett),  A.,  i,  694. 
ir-icliloro-m-nitro-    (Matthews),     T., 

430  ;  P.,  1898,  97. 
5  :  2-nitramino-  (Ullmann  and  Mal- 
lett), A.,  i,  594. 


Benzophenone-3 :  3' (or  3  : 4')-disulplionic 
chloride,  amide  and  piperidide  (Lap- 
worth),  T.,  405,  406  ;  P.,  1898,  112. 

Benzophenonesulphonic  acid,  hexa- 
chloride  (Matthews),  T.,  431  ;  P., 
1898,  97. 

Benzophenylacetimidoethylic  ether 
(Wheeler,  Walden,  and  Metcalf), 
A.,  i,  186, 

Benzophenylbenzamidine  (Wheeler  and 
Walden),  A.,  i,  651. 

Benzophenylhydrazide,  o-o-amino-,  plati- 
nochloride,  dibenzylidene-  and  di- 
acetyl-derivatives  (Rupe  andRoERLER), 
A.,  i,  572. 

o-Benzo-jS-phenylhydroxylamide  (Beck- 

MANN  and  SCIIONERMARK),  A.,  i,  22. 

Benzophenylsemicarbazide,  isomeric 

forms  of  (Young  and  Annable),  P., 

1897,  199. 
Benzo-m-nitrophenylsemicarbazide 

(Young  and  Stockwell),   T.,    872  ; 

P.  1898,  74. 
Benzopropylamide,  7-iodo-    (Frankel), 

A.,  i,  75. 
Benzosemicarbazide      (Widman      and 

Cleve),  a.,  i,  335. 
Benzoquinone.     See  Quinone. 
Benzo-o-  and  ^-toluido-o-sulphonic  acid 

(Sohon),  a.,  i,  429. 
Benzo-;j-tolyItrimethylenediamide.     See 

^-Toluidopropylbenzamide. 
Beuzoylacethydrozamic  acid,  benzoateof, 

and  action  of  potash  on  (Jones),  A.,  i, 

173. 
Benzoylacetic    acid     (Leighton),     A., 
i,  255. 

ethylic    salt,     action  of   benzylidene- 
aniline     on,    either   alone    or    in 
presence     of     sodium      ethoxide 
(Schiff),  a.,  i,  356. 
diphenylhydrazone     of    (Hantzsch 
and  Hornbostel)  A.,  i,  195. 
Benzoylacetone,     action     of     heat     on 
(Engler  and  Grimm),  A.,  i,  175. 

Monitramino-  (Traube),  A.,  i,  351. 
Benzoylaloresinotannol  (Tschirch  and 

Pedersen),   a.,  i,  599. 
o-Benzoyl-/3-benzacetohydroxylamine, 

and    action   of    alcoholic    potash    on 

(Jones),  A.,  i,  173. 
Benzoylbenzhydrozamic    acid,  ^-nitro- 

(Hollemann),  a.,  i,  22. 
I'-Benzoylbenzoparoxazine    (Wheeler 

and  Barnes),  A.,  i,  694. 
Benzoylbenzylamide    (Boeseken),   A., 

i,  697. 
Benzoylbenzylisotriazoxole    (Boes- 

ken),  a.,  i,  697. 
Benzoyl-o-    and      -^-bromobenzeneazo- 

phenol  (Hewitt,  Moore,  and  Pitt), 

A.,  i,  663. 
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Benzoylbromotolaeneaxo-a-naphthol 

(Hkwitt    and    Stkvknson),  A., 

i.,  569. 
Benzoylbromotolaeneazophenol 

(Hkwitt  and  Stevknson),  A, ,  i,  669. 
Benzoylisobatyluvotriaiozole    (Bokbx- 

KKN),  A.,  i,  697. 
7-Ben«oylbutyric     acid,    formation    of 

(FiciiTEK  and  Hai-ek),  A.,  i,  662. 
Bensoyloamphorylozime  (Lowrt),  T., 

999. 
Bensoylj.j(ocedrol  (Roushrt),  A.,  i,  696. 
Benzoylchryiocetraric     aoid    (Hkssk), 

A.,  i,  535. 
j>-Benxoylcam«ne    and     Benioyl-^-en- 

mene    (Klaoks    and    Allrndorff), 

A.,  i,  434. 
Benzoyldehydrophenylbeniylidene- 

hydraione,    and  an  isoincrule   (MiN- 

UNNI),  A.,  i,  191. 
Benioyldimetliyl-/3-ii«phthol    (Wkds- 

kind),  a.,  i,  593. 
BenioyldimethylozAsolidine    (Owtkb- 

KEICH),  A.,  i,  45. 
Benzoyldiphenyl-a-oxybatyroUetone, 

(Eklenmryku  and  Lux),  A.,  i,  668. 
3-Benzoyl-l  :  2-diphenyldiketodihydro- 

pyrroline,  and  iUioxiniu  (.Sciiiff  and 

Gl(iLi),  A.,  i,   J90. 
Bensoyldiphenylmethane.         See    Tri- 

pht-nyli'tliandne. 
/>-Benioyldipbenylsulphone,     and      iU 

oxiineaii(liiliL'nylhydrazone(NKWELL), 

A.,  i,  4.50. 
Bensoylformaldehydetrihydroxyflnor- 

onedicarbozylic    aoid  (Mohlau   and 

Kahl),  a.,  i,  261. 
Benzoylformaldoxime    (Dunstan     and 

H0.S.SI),  T.,  358  ;   1'.,  1894,  57. 
Benzoylformhydrozamic   benzoate.   and 

action    of    alkalis    on    (Jomes),    A., 

i,  174. 
Benzoylglntaric      aoid,    ethylic       salt 

(FicHTER  and  Bauer),  A.,  i,  662. 
Benzoylhamamelitannin      (GRtJTTNER), 

A.,  i,  598. 
oi-Benzoylheptoic    acid     (^taix),      A., 

i,  125. 
Benzoylhydrocotoin (Pollak),  A., i,  304. 
Benzoylketobenzomorpholine  (Wheeler 

and  Barnes),  A.,  i,  694. 
Benzoyllaotanilide      (Lahbling),     A., 

i,  589. 
Benzoyl-p-leuoaniline    (Bourcet),    A., 

i,  480. 
Benzoylmethylc2/cZo-A'-hexenone-3 

(BfiuAL),  A.,  i,  403. 
Benzoylmethylnaphthamorpholine 

(Stoermer  and  Franke),  A.,  i,  452. 
Beuzoylmethyltetrabydrophthalazine 

(Gabriel     and     Eschbnbaoh),     A., 

i,  212. 


Bensoylmorpholine  (Knobr),  A.,  i,  602. 
/i-BenzoylMonicotinio  aoid,  and  its  salts 

(Fri'.itnd),  A.,  i,  43. 
Benioyl-p-nitrobenzhydroxamio       aoid 

(HOLLEMANN),   A.,  i,  23. 

B«iiioyl-m-iiitrodiphenyloxytriaiole 

(YoUNO   and   Stock  well),   T.,   373  ; 

P.,  1898,  74. 
Benzoyloxyaoetylqainol  (Klinoeb  and 

KOLVKNBACH),  A.,  i,  467. 
/^-Benzoyloxybenzenesalphonic  chloride 

and    amide   (Schkeinkmakkrs),    A., 

i,  321. 
Beuoyloxybromotriaoetonamine 

(Pai-ly),  a.,  i,  382. 
Benzoyloxyohlorognaiaool  (Pe&atonkb 

and  OuToLEVA),  A.,  i,  643. 
4-Benioyloxy-<ra>M-S  :  2 : 6-trimethyl- 

piperidine,  beliavionrof,  in  the  nrgan- 

iitiu  (Vinci),  A.,  ii,  86. 
Benzoyl  o-  and  ;>-phenetoilazophenols 

(Hewitt,    Mooke,    and    Pin),    A., 

i,  654. 
Benzoylphenylbenzyl-a-oxybatyro- 

lactone  (Erlemmeter  and  Lux),  A., 

i,  668. 
3-Benzo7l-2-phenyl-l-j3-naphthyldiketo- 

dihydropyrroline  (Sen iff  and  GioLl), 

A.,  i,  490. 
Benzoylphenyl-/3-naphthyloxytriazole 

(YorNf,   and   Stockwkll),    T.,  371  ; 

P.,  1898,  74. 
Benzoylphenyl-p-tolyloxytriazole 

(YouNO  and  Stockwkll), T.,  870;  P., 

1898,  73. 
Benzoylphenylt5otriazoxoIe(BoF^RKEN), 

A.,  i,  696. 
Benzoylphlorog^lacinol     methylio     and 

ethylic  ethers  (Pollak),  A.,   i,   304, 

305. 
Benzoylpiperidine,  action  of  potassium 

permanganate  on    (Salkowski),    A., 

i,  404. 
/S-Benzoylpropionie  aoid,  methylio  and 
ethylic  salts,  phenylhydrazonehydr- 
azide,  and  anhydride  (Kuqel),  A., 
i,  198. 

i8-bromo-    (Fittio    and    Ginsberg), 
A.,  i,  196. 
Benzoylpyravic  chloralide  (Schiff),  A., 

i,  464. 
Benzoyl-^- rosaniline  acetate  (Bouboet), 

A.,  i,  480. 
Benzoylsapombrin  (von  Schulz),  A., 

i,  204. 
/3-Benzoylwosuccinio    acid,   electrolytic 

dissociation  of  (Smith),  A.,  ii,  285. 
Benzoyltartaric  acid,  diethylic  salt,  ro- 
tatory   power    of    (Frankland    and 
McCrae),  T„  310  ;  P.,  1898,  74. 
Benzoyltetramethyldihydroquinollne 
(Piccinini),  a.,  i,  691. 
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Benzoyl-j^-tolylsemicarbazide     (Young 
and  Stockwell),  T.,  369  ;  P.,  1898, 
73. 
Benzoyl -/J-tolylisotriazoxole  ( BoE- 

seken),  a.,  i,  696. 
Benzoyltriacetonehydroxylamine  (Har- 
ries and  Lehmann),  A.,  i,  123. 
a-Benzoyltricarballylic  acid,  ethylic  salt 
(RuHEMANN  and  Browning),  T.,  728 ; 
P.,  1898, 
Benzoyltrimethylacetone,  and  its  bromo- 
derivative  (  Vorlander  and  Kalkow), 
A.,  i,  29. 
Benzoyltriphenylcarbinol,  irznitro- 

(Bouroet),  a.,  i,  480. 
jT-Benzoyltriphenylmethane,       ^n'nitro- 

(Bourcet),  a.,  i,  480. 
Benzoyltjrrosiue,  preparation  of  (Erlen- 

meyer  and  Halsey),  A.,  i,  197. 
Benzoylurethane  (Wheeler,  Walden, 

and  Metcalf),  A.,  i,  185. 
Benzylacetic  acid,   methylic  salt,   iso- 
nitramino-methylic  ether(TRAUBE  and 
Sielaff),  a.,  i,  354. 
Benzylacetoacetamide  (Guareschi),  A,, 

i,  205. 
Benzylamine,  action  of  the  silent  electric 
discharge   on,    in   the   presence     of 
nitrogen  (Berthelot),  A.,  i,  552. 
velocity       constants      of     action     of 
allylic  and  methylic    bromides   on 
(Menschutkin),  a.,  i,  408. 
carbonate  (Bischoff),  A.,  i,  183. 
Benzylaminobut3rric   acid,   ethylic  salt 

(Bischoff),  A.,  i,  183. 
Benzylaminocaffeine      (Einhorn     and 

Baumeister),  a.,  i,  497. 
Benzylaminocinnamic  acid,  ethylic  salt 
(Hantzsch    and    Hornbostel),    A., 
i,  195. 
Benzylaminopropionic  acid,  ethylic  salt 

(Bischoff),  A.,  i,  183. 
Benzylaminowovaleric      acid,  •    ethylic 

salt  of  (Bischoff),  A.,  i,  183. 
Benzylmbenzaldozime,     formation     of 
(Halssig),  a.,  i,  142. 
jo-chloro-  (Neubauer),  A.,  i,  135. 
Benzylcarbamide,  solubility  of,  in  ace- 
tone,    benzene,      ether,     and    water 
(Walker  and  Wood),  T.,  626  ;  P., 
1898,  158. 
Benzyl-o-chloro-    and  p-chloro-isobenz- 
aldozime,  and  the  ^-chloro-derivative 
of     the    latter     (Neubauer),      A., 
i,  135. 
BenzyUsocinnamaldoxime  (Neubauer), 

A.,  i,  134. 
Benzyl-ij/'Cumene  (Klages  and  Allen- 

dorff),  a.,  i,  434. 
Benzyloyanomethylglutaconimide.    See 
6-Hydroxy-5-benzyl-4-methyl-A^'^- 
dihydropyridone,  3-cyano-. 


2'-Benzyldihydroisoindole,  and  its  hydro- 
chloride (Scholtz),  a.,  i,  305. 
l-Benzyl-2-liydroxyetliylpiperidine    (1- 
henzylpipecolylalkine),    and    its    salts 
(Ladenburg,  Meissner  and    Theo- 
dor),  a.,  i,  688. 
a-Benzylhydroxylamine,  action  of  ethylic 
chlorocarbonate        and       benzene- 
sulphonehydroxamic       acid         on 
(Hantzsch  and  Sauer),  A,,  i,  171. 
action      of      ethylic      formate       on 
(Schroeter),  a.,  i,  624. 
jS-Benzylhydroxylamine,  preparation  of, 
and    its    ^-chloro-derivative     (Neu- 
bauer), A.,  i,  135. 
Benzyl -^-hydroxyi^obenzaldoxime 

(Neubauer),  A.,  i,  135. 
Benzylic  alcohol,  formation  of  (Cohen 
and  Calvert),  T.,  164;  P.,  1898, 
10. 
chloride,  and  bromide,  action  of  zinc 
dust  and  of  alcoholic  potash  on 
(Nef),  a.,  i,  106,  107. 
0-  and  p-nitro-,  action  of  alcoholic 
potash  on  (Nef),  A.,  i,  107. 
cyanide,    action   of   nitric    oxide    on 
(Traube),  a.,  i,  351. 
chloro-  and  bromo-,  action  of  alco- 
holic potash  on  (Nef),  A.,  i,  107. 
tsonitramino-  (Traube),  A.,  i,  351. 
Benzylidene   diacetate,    and    action    of 
caustic  soda  and  of  acids  on  (Nef),  A., 
i,  109. 
Benzylideneacetone.     See  Styryl  methyl 

ketone. 
Benzylideneacetonoxalic    acid,    ethylic 
salt  of  (Schiff  and  Gigli),  A.,  i,  490. 
Benzylideneacetophenone-aniline, 
-/8-naphthylamine,    and    -^-toluidine 
(Tambor  and  Wildi),  A.,  i,  314. 
Benzylidene-^-aminobenzylidenephenyl- 
hydrazone  (Walther  and  Kausch), 
A.,  i,  25. 
Benzylidenec^iaminocrotononitrile,     m  - 

nitro-  (Mohr),  A.,  i,  26. 
Benzylideneaminoguanidine,       dinitro- 

(Wedekinb),  a.,  i,  337. 
Benzylideneaminohydantoin     (Traube 

and  HoFFA),  A.,  i,  236. 
Benzylideneaminonaphthols,       ^-nitro- 
1  :  2-,  1  :  4-,  and  2  : 1-  (Mohlau),  A., 
i,  652. 
Benzylidene-5-aminosalicylic  acid, 

o-nitro-,  m-nitro-,  and  /i-nitro-  (Moh- 
lau), A.,  i,  653. 
Benzylideneaniline,    action    of   ethylic 
benzoylacetate    on    (Schiff),    A., 
i,  356. 
;j-amino-  (Walther  and  Kausch), A., 
i,  25. 
Benzylidenecatecholcarboliydrazide 

(ElNHORNandLlNDENBERG),A.,i,  410. 
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Benzylidenecoamaranone    (  Feuerstxin 

ami  vo.v   KosTANKcKi),  A.,  i,  584. 
Benzylidenediacetoacetie  aeid, 

ethylic    salt,     tantomeric    forms    of 

(ScuiFF),  A.,  i,  856. 

action     of      ferric      chloride      on 

(MoKREU-  and  Crofts),  T.,  848  ; 

P..  1898,  G."-). 

Benzylidenediacetonedicarboxylie  acid, 

ethylic  s.ilt  (Sphikf),  A.,  i,  425. 
Beiuylidenediacetylaceton«     (Scuift), 

A.,  i,  425. 
Bencylidenedi  •;>-  aminoazobeniene, 

7>-aiuiiio-   (Waltiikk    and    Eauboh), 

A.,  i,  2.1. 
Benzylidenediaminocrotononitrile 

(MoiiK),  A.,  i,  26. 
Benxylidenedimalonio  acid,  ethylic  salt 

(AvKKV  and  Bouton),  A.,  i,  526. 
BenzyIidenedimethyI-;>-phenyleiiediam- 

ine,  ;>-aniino-  (Mohlait),  A.,  i,  682. 
Beiiiylideaedit<'omtramine,       and      its 

dimethylic      and      diethylic      ethers 

(TuAUBE),  A.,  i,  351. 
Beniylidenef^mitrobatylxylyl      methyl 

ketone  (lUuK-TmniOAU),  A.,  i,  624. 
Benzylidenedipropyl      keton«      (VoR- 

LANDKR),  A.,  i,  28. 

Bentylideneglatarie  acid  (KionTKR  and 

Baukr),  a.,  i,  663. 
Benzylideneindanone,  2-bromo-   (Klob- 

8KI  Uiul   V.    KOHTANECKI),  A.,  i,  371. 

Bensylidenemalonie    acid,   ethylic    salt 

(.Wkry  and  l?ouros),  A.,  i,  526. 
Benzylidenemethylhydraiine  (Harbies 

and  Haoa),  A.,  i,  232. 
Benxylidene-o-naphthylamine,        2 :  5- 
(iichloro-  (Gnbhm  and  SOBi>LE),  A., 
i,  812. 
Bencylidene-)3-naphthylaminoaceto  - 
acetic  acid,   ethylic  salt,   tautomeric 
forms  of  (Schikf),  A.,  i,  424. 
Benzylidenepapaveriniam,    preparation 

of  (CLAU8  and  Kas.sner),  A.,  i,  215. 
Benzylidenephenylhydrazone,  behaviour 
of,    with    a   mixture  of    acetic  an- 
hydride and  concentrated  sulphuric 
acid   (Thiele  and   Pickabd),    A., 
i,  474. 
p-amiuo-,  and  its  acetyl  and  benzoyl 
derivatives  ("WALTHERand  Kausch), 
A.,  i,  25. 
/3-BenzyIidenephenylhydrazone(THiELE 

and  Pickard),  A.,  i,  474. 
p-Benzylidenephenylhydrazone-allyl- 
thiocarbamide      and       -thiocarbauil 
(Wai.ther  and  Kausch),  A.,  i,  25. 
Benzylidene2sophorone,?«-nitro-     (  Kerp 

and  MiJLLER),  A.,  i,  265. 
Benzylidenepinacolin,  and  its  dibromide 
(VoRLANDER     and     Kalkow),     a., 
i,  28. 


Benxylideaepinacolinozime,    compound 

of,  with    liyiiroxylamine  (VoBLANDER 

and  Kai-kow),  A.,  i,  28. 
Beuylidenepiperonalaeetone   (v.   Eos- 

TANEcici  and  .Makox),  A.,  i,  373. 
B«nzylidenereiacetophenone,monethylic 

ether  of,  and  its  aoetyl  derivative  and 

dibromide   (E.MiLEWicz  and   V.  Eos- 

TANECKl),  A.,  i,  369. 
Benzylidenetropinio  acid,  its  methylic 

salt,   and  its  salts  with  acids  (WiL> 

statter),  a.,  i,  604. 
BanzylidenexylitonelKKRPaudMiJLLBR), 

A.,  i,  266. 
Benzylidenic      chloride,     2 : 5-rftchloro- 

((;sK.iiM  and  Soni'LE),  A.,  i,  318. 
Benzyliminoacetophenone      (IIantzsch 

and  lloi'.viinsTKi.),  A.,  i,  195. 
Benzyliminoanisylphenyl      ketone, 

(Hantzsch    and    Hornbostel),    A., 

i,  195. 
Benzyliminobenzophenone     (  IIantzsch 

ami  HoHNiKp.sTKi,),  A.,  i,  195. 
Benzyliminophenylpropionic  acid, 

ethylic   .•ialt   (HANTZsrii   and   Horn- 

iio.stkl),  a.,  i,  195. 
S'>Bensoylindole-2'-carboz7lie        acid, 

ethylic       salt        (WisLlCENUS       and 

MuNZKjinKiMER),  A.,  i,  299. 
Benzylmalonic     acid,    electrolytic  dis- 
sociation of  (S.MITH),  A.,  ii,  285. 
Benzyl  methyl  ketone,  action  of  nitric 

oxide  on  (Traube),  A.,  i,  351. 
Benzylmethylmalonic    acid,  electrolytic 

dissociation  of  (.Smith),  A.,  ii,  286. 
Benzylmethylnitramine,  nitro-,  and  the 

isomeric  oxygen  ether  (Hantzsch),  A., 

i,  248. 
Benzylnitramine,  }7-nitro-  (Hantzscb), 

A.,  i,  248. 
Benzylisonitramine,      nitro-,     methylic 

ether      of      unknown      constitution 

(Hantzsch),  A.,  i,  218. 
Benzyl-o-nitro7^obenzaldozime      (Nec- 

baiter),  a.,  i,  13.'). 
Benzyl-^n-nitroi^ocinnamaldozime 

(Neubauer),  a.,  i,  135. 
Benzylnitromethane,    -o-dtnitro-    (Pos- 

neu)  a.,  i,  361. 
Benzylnitrosohydrozylamine    methylic 

ether,  nitro-  (Hantzsch),  A.,  i,  248. 
Benzylnitrourethane,  ja-nitro-, 

(HANTZ.SCH),  A.,  i,  248. 
Benzylozalacetic  acid,  ethylic  salt, 
action  of  heat,  and  action  of  sulphuric 
acid  on  ;  phenylhydrazone  of  (WiSLi- 
centts  and  Munzeskeimer),  A., 
i,  299. 
Benzyl  isoozazolonecarbozylic         acid, 

ethylic  salt  (Metzner),  A.,  i,  152. 
Benzylozyallythiocarbamide  ( E jbllin 
and  Kuylenstjerna),  A.,  i,  67. 
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Benzyloxymetlioxyphenyl  ethyl  ketone 
and  its  oxime  (Pond  and  Beers),  A., 
i,  646. 
Benzylphenacylacetic     acid    (Klobb), 

A.,  i,  586. 
Benzylphenol,  chloro-  (PERATONEsand 

VlTALi),  A.,i,  642. 
Benzylphosphinic    acid,    phenylic    salt 
(MiCHAELis      and      Kaehne),       A., 
i,  418. 
1-Benzylpipecolylalkine.   See  1-Benzyl- 

2-hydioxycthylpiperidine. 
Benzyl'pyrvLvic&ciAiy-pJienyl-a-Iceiobuty- 
ric  acid),    and  its  salts,  amide  and 
phenylhydrazonc  (FiTTiG  and  Pet- 
Kow),  A.,  1,  196. 
hydrazone     of       (Wislicenus      and 
Munzesheimee),  A.,  i,  299. 
Benzyl  styryl  ketone    (Goldschmiedt 

and  Knopfek),   A.,  i,  31. 
Benzylsulphonic  acid,  o-amino-,o-nitro-, 
and  their    salts    (Marckwald     and 
Frahne),  a.,  i,  666. 
Benzylsultone,  and  bromo-,  nitro-,  and 
amiuo-derivatives,  and  salts  (Marck- 
wald and  Frahne),  A.,  i,  666. 
Benzyltriazoxole,  ^-anisoyl    derivative 

of  (Boeseken),  a.,  i,  698. 
Benzylisotriazoxole,  jo-anisoyl,  benzoyl 
and     ^-toluoyl      derivatives     (Boe- 
seken), A.,  i,  697. 
Benzylurethane,  and  its  ^-nitro-deriva- 

tive  (Hantzsch),  A.,  i,  247,  248. 
Beresowite    from  the    Urals   (Samoil- 

off),  a.,  ii,  169. 
Berthierite  from  Bohemia  (Hofmann), 
A.,  ii,  384. 
from      California      (Turner),       A., 
ii,  611. 
Bertrandite from  Maine  (Penfield),  A., 

ii,  123. 
Beryl  {emerald)    from   North    Carolina 

(Pratt),  A.,  ii,  607. 
Beryllium,    electrolytic    preparation  of 
(Lebeau),  a.,  ii,  511. 
valency  of  (Rosenheim  and  Woge), 
A.,  ii,  71. 
Beryllium  alloys  with  copper  (Lebeau), 

A.,  ii,  292. 
Beryllium    borocarbide,    fluoride,    oxy- 
fluoride  and  iodide  (Lebeau),  A.,  ii, 
580,  581. 
molybdates  (Rosenheim  and  Woge), 

A.,ii,  72. 
ammonium   and  potassium   sulphites 
(Rosenheim and  Woge),  A.,  ii,  72. 
Beryllium,     detection      and     separa- 
tion of : — 
detection    of,     spectroscopically    (de 

Gramont),  a.  ,  ii,  636. 
separation      of        aluminium      from 
(Havens),  A.,  i,  142,  645. 


Betaine,  non-assimilation  of,  by  plants 
(LUTZ),  A.,  ii,  630. 
salts,  electrical  conductivity  of  (Car- 
rara and  Rossi),  A.,  ii,  278. 
Betorcinol,  a     decomposition    product 

of  lichen  aoids  (Hesse),  A.,  i,  378. 
Betorcinolcarboxylic     acid,      methylic 
salt     {pkyscianin,     atraric  acid, 
ccratophyllin),     and     its    reduc- 
tion products  (Hesse), A.,  i,  534. 
identification  of,  with  ccratophyllin 
(Hesse),  A.,  i,  680. 
Betula  lenta,    isolation  of  an    enzyme 
(betulase)  from  bark  of  (Schneegans), 
A.,i,  286.' 
Betula  populifolia,  reserve  materials  in 

the  wood  of  (Storer),  A.,  ii,  401. 
Betulase,  isolation  of,  from  birch-bark, 
and  properties    (Schneegans),     A., 
i,  286. 
Bile,  origin  of  the  cholesterol  in  (Doyon 
andDuFOURT),  A.,  ii,  36. 
influence  of,  on   pancreatic  digestion 
(Chittenden  and     Albro),     A., 
ii,  343. 
of   shark,  constituents  of  (Hammar- 
sten),  A.,  i,  711. 
Bile  pigments,    occurrence  of  two  new, 
and  their  properties   (Dastre  and 
Floresco),  a.,  i,  216. 
detection  of  (Lepinois),  A. ,  ii,  415. 
Bile  salts   as  vaccine  for  snake-poisoning 

(Phxsalix),  a.,  ii,  245. 
Bilianic  acid,  preparation  of,  and  action 
of  bromine    on  ;  ^nnitro-,  its  silver 
salt  and  phenylhydrazone  (Pregl), 
A.,  i,  709. 
its  salts  and   diethylic   salt    (Buln- 
heim),  a.,  i,  710. 
Bilirubin,   action    of  sodium   amalgam 
on  (Hopkins  and  Garrod),  A.,  i,  389. 
Biotite      as      a      contact-metamorphic 

mineral  (Dalmer),  A.,  ii,  82,  171. 
Bisazoxybenzyl       (Bamberger       and 

Renauld),  a.,  i,  21. 
Bisbenzeneazo-m-phenylenediamine, 
bis-m-amino-,      and      an      isomeride 
(Eiermann),  a.,  i,  250. 
Biscamphanonazine  (Oddo),  A.,  i,  147. 
Bisdiazobenzeneanilide,  from  diazonium 
hydroxide   and   aniline   (Hantzsch), 
A.,  i,  307. 
Bis-^-diethylaminobenzylidene-^- 
phenylenediamine  hydrochloride 

(Mohlau),  a.,  i,  652. 
Bisdiketohydrindene,       chloro-,        di- 
chloro-,  and  bromo-derivatives ;  oxide ; 
potassium  salt  (Gabriel  and  Lbu- 
pold),  a.,  i,  481. 
Bis-;?-dimethylaminobenzylidene-;j- 
phenylenediamiue      (Mohlau),    A., 
i,  652. 
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Bii-p-ethylamino-^n-tolylidene-p- 
phenylenediamine  (Mohlau),  A.,   i, 
(552. 
Biimarck-brown  (Tau  BBB  and  Wa  ldkr), 
A.,     i,     23,     193  ;      (Muhlau     and 
Mkyku)  a  ,  i,  23. 
Biamnth,  molecular  weight  in  the  liqaid 
state,    and    heat  of    evaporation    of 
(Traubk),  a.,  ii,  469. 
Biimath  alloys  with  cadmium  and  zinc 
(Hkbschkowitsch),  a.,  ii,  683. 
with   lead   and    tin   (Charpt),     A., 
ii.  583,  584. 
Biamath  salt*,  isomorphism  l>etween  the 
salts  of    the   rare    earths  and     of 
(BouMAM),  A.,  ii,  436. 
action  of  reducing;  agents  on  (Vanino 
and  Trkubebt),  A.,  ii,  598. 
Biamnth    i>otassium     carbonate     (Rkt- 
NOLDS),  T.,  265  ;  P.,  1898.  64. 
nitrate,  hydrolysis  of  (  Anton  t    and 

Oiou),'A.,  ii,  598. 
oxide,  dielectric  constant^of,  at  -185% 
when  mixed  with  ice(DKWAR  and 
Flbmino),  A.,ii,  279. 
action      of     arsenious      acid      on 

(Rkiohard).  a.,  ii,  22. 
behaviour  of   glycerol  to  (BuLLN- 
HRiMKU),  A.,  ii,  262. 
Biamnthout     oxides     (Vanino     and 

Tkkubeut).  a.,  ii,  435. 
phosphite  (Grutznkr),  A.,  ii.  216. 
sulphide,   solubility  of    (Beunkkld), 

A.,  ii,  151. 
tellnride    from     New    South    Wales 
(MiNOAYE  nnd  Card),  A.,  ii,  886. 
Bismuth  organic  compounds  : — 
Biamuth  diphenyl  iodide  (Uillmeister), 
A.,  i,  139. 
iodides,  tetralkylammonium,  and  bia- 
mnth   iodides    of    vegetable    bases 
(Prkscott),  a.,  i,  620. 
|>-trianisyl,    its    dibromide    and     tri- 
chloro^ichloride       (Gillmeihter), 
A.,  i,  139. 
p-tricuniyl,  and  its  dichloride  and  di- 
bromide (Gillheister),  A.,  i,  139. 
p-triphenelyl      (Gillmeister),      A., 

i,  139. 
triphenyl,  its  rfj'nitro-derivative,  and 
the  dichloride  and  dinitrate  of  the 
latter  (Gillmeister),  A.,  i,  138. 
o-tritolyl,  and  its  dichloride,  dibrom- 
ide, and  nitrate  (Gillmeister),  A., 
i,  189. 
p-trixylyl,  and  its  dichloride  and  di- 
bromide (Gillmeister),  A.,  i,  139. 
Biamuth,    detection,    estimation,    and 
aeparation  of : — 
detection  of  (Pollacci),  A.,  ii,  649. 
effect  of,  on  copper  estimation  (Brear- 
LEY),  A.    ii,  258. 


Biamuth,     detection,    estimation,    and 

separation  of : — 
estimation  of  ( Hrearley  and  JsRVls), 

A.,  ii,  643  ;  (Hancs  ;  Vanino  and 

Trkubert),  a.,  ii,  461. 
estimation  of  mercuiy  in  presence  of 

(Vanino     and      Treubert),     A., 

ii.  259. 
separation      of     aluminium      from 

(Havens),  A.,  ii,  645. 
Bis-m-opindolone,    tfi'bromo-.    and    di- 
nitre-    (BiaTKZYCKi   and    Fink),    A., 
i,  427. 
Bistriphenyltetrasoliom      hydroxide 
(Wkdekind  and    Blumrnthal),   A., 
i,  4.M. 
Bitter  almonds,  ethereal  oil  of,  estima- 
tion of  hydrogen  cyanide  in  (Dietze 
and  Anton),  A.,  ii,  854. 
Binret  reaction,  evidence   afforded  by, 
as  to  the  structure  of  forin.'\ldeliyde- 
albumin  (Schifp),  A.,  i,  99,  243. 
Bixbyite    from    Utah    (Penfield    and 

FooTR),  A.,  ii,  122. 
Bleaching  powder,  estimation  nf  avail- 
able chlorine  in  (Bialobrzemki),  A., 
ii,  184. 
Blende  from  Leicestershire  (Binnh  und 

Harrow),  A.,  ii,  76. 
from  the  Harz  (Luedecke),  A.,ii,  76. 
Bliabergite  from  Sweden  (Wkibull),  A., 

ii,  439. 
Blddite     from     India    (Mallet),    A., 

ii,  124. 
Blood,    composition  of,    from    different 

animals  (Abderhalden),  A.,  ii,  36, 

442. 
amount  of   ammonia  in  (Salaskin), 

A.,  ii,  616. 
coagulation  of  the,  action  of  gelatin 

on   (Dastre   and   Floresco),    A., 

ii,  35. 
coagulation  of  the,  influence  of  cobra- 
venom  on  (Stephens  and  Mtbrs), 

A.,  ii,  479. 
disappearance    of    injected    dextrose 

from  the  (Butte),  A.,ii,  35. 
production  of  carbonic  oxide  in,  during 

chloroform   narcosis  (Desgrez  and 

Nicloux),  A.,  ii,  529. 
effects  of  excision  of  the  thyroid  gland 

on  (Levy),  A.,  ii,  616. 
influence  of  administration  of  acids  on 

(Winterberg),  a.,  ii,  530. 
action  of  carbonic  oxide  on  the,  during 

life       (Haldane     and      Lorrain 

Smith),  A.,  ii,  34. 
action  of  hydroxylamine  chloride  on 

(Brodie),  A.,ii,  395 
detection  of  (Jeserich),  A.,  ii,  468. 
estimation   of  carbonic  oxide  in  (dr 

Saint-Martin),  A.,  ii,  537. 
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Blood,  estimation  of  oxyhsemoglobin  in 

(Wr6blevvski),  a.,  ii,  415. 
of  cat,  estimation  of  hsenioglobin  in 

(Abderhalden),  a.,  ii,  415. 
Blood  corpuscles,    penetration  of  salts 

into  (Hedin),  a.,  ii,  298. 
Blood-pressare,   action  of  choline  and 
neunne  on  (Halliburton  and  Mott), 
A.,ii,  242. 
"Blue-ground"     from     South    Africa 

(Henderson),  A.,  ii,  124. 
Boiling   point   at   various   pressures  of 

organic   substances,    and    relations 

between    them    (Kahlbatjm),    A., 

ii,  556. 
of  organic  liquids  at  710  to  780  mm. 

pressure  (FucHs),  A.,  ii,  556. 
of  organic   compounds,    influence   of 

the    replacement    of   hydrogen    by 

fluorine  on  the  (Henry),  A.,  ii,  14. 
of     isomeric     aliphatic     compounds, 

regularities    in     (Naumann),     A., 

ii,  221. 
of  mixtures  of  benzene  and  n-hexane 

(Jackson  and  Young),    T.,    922  ; 

P.,  1898,  176. 
molecular     elevation     of      the,      for 

methylic     and     ethylic    sulphides, 

pj'ridine,    piperidine,    and     benzo- 

nitrile  (Werner),  A.,  ii,  214. 
of  solutions  of  carbamide  in  aqueous 

alcohol  (Brown),  A.,ii,  207. 
of  alcoholic  solutions  of  salts  (Jones 

and  King),  A.,  ii,  322. 
of  ethereal   solutions   of    salts  (Les- 

pikau),  a.,  ii,  282. 
of  solutions  of  sugar  or  salt  in  aqueous 

alcohol  (Steuber),  A.,ii,  207. 
apparatus  for    the    determination    of 

(Wiley),  A.,  ii,  15. 
determination  of,  by  means  of  Beck- 

mann's     apparatus     (Marckwald 

and  Chwolles),  A. ,  ii,  367. 
of  a  solution,  method  of  determining 

the   (Landsberger),    A.,   ii,    283  ; 

(Walker  and  Lumsden),  T.,  502  ; 

P.,  1898,  125. 
Bone-ash,    source   of  sulphuric  acid   in 

(Bielfeld),  a.,  ii,  529. 
Bone      superphosphate,      analysis     of 

(Poquillon),  a.,  ii,  640. 
Boracic  Soffioni  of  Tuscany,  gases  from 
(Nasini,    Anderlini,    and    Salva- 
DORi),  A.,  ii,  527. 
Borax.     See  Sodium  biborate. 
Borates.      |  g^^  ^^^^^  ^^^^^ 
Boric  acid.  J 

Borneol,    critical    data  and  compressi- 
bility of  solutions  of,  in  ether  (GiL- 

bault),  a.,  ii,  111. 
separation  of  isomerides  of  (Minguin), 

A.,  i,  147. 


Borneol,  amino-,  hydrochloride,  platino- 
chloride,  aurochloride,  piciolonate, 
carbamide,  methiodide,  and  acetyl 
derivative  (Duden  and  Macintyre), 
A.,  i,  677. 
^Borneol,  and  salts  of,  rotatory  powers 

of  (Tchugaeff),  a.,  ii,  495. 
Bornylamines,  isomeric,  and  their  salts, 
formyl,  acetyl,  and  benzoyl  derivatives 
(Forster),  T.,  386  ;  P.,  1898,  97. 
Boron,   atomic  weight  of  (Armitagb), 
P.,  1898,  22. 
Boric  acid,  action  of  hydrogen  brom- 
ide   on,    in     presence   of  ether 
(Fenton    and    Gostling),    T. , 
555. 
estimation    of    (Gladding),     A., 
ii,   483  ;  (Montemartini),   A., 
ii,  640. 
estimation      of,     in      foods      (de 

Koningh),  a.,  ii,  48. 
estimation  of,  in  meat  (Fresenius 
and  Popp),  A.,  ii,  352. 
Borates,   soluble,  action  of  carbonic 
anhydride     on      (Jones),     A., 
ii,  640. 
detection   of  fluorine  in  (Reich), 
A.,  ii,  44. 
^erBorates,  constitution  and  thermo- 
chemical   data   of  (Tanatae),  A., 
ii,  427. 
Boulangerite,     crystalline     form     and 
composition      of      (Sjogren),      A., 
ii,  29. 
Bournonite    from    Bolivia    (Frenzel), 

A.,  ii,  77. 
Bran,  action  of  hydrogen  bromide  on, 
in   presence   of    ether   (Fenton  and 
Gostling),  T.,  558. 
Broach  leaves,    presence    of   a    yellow 
colouring  matter  in  (Perkin),  P., 
1898,  104. 
the  tannin    of,   its    percentage,    and 
nature  of  the   colouring   principle 
(Perkin    and    Wood),    T.,   385  ; 
P.,  1898,  105. 
Bromine,  atomic  refraction  of,  in  satur- 
ated   and  unsaturated  compounds 
(Swarts),  a.,  ii,  361. 
spectrum  of  (Kalahne),  A.,  ii,  549. 
molecular  weight  in  the  liquid  state 
and  heat  of  evaporation  of  (Traube), 
A.,  ii,  469. 
effect    of  light  on  the    combination 
of,    with    hydrogen   (Kastle    and 
Beatty),  a.,  ii,  214. 
specific  action  of,  on  ieirabromomorin 

(Herzig),  a.,  i,  328. 
Bromic  acid,  rate  of  reduction  of,  by 
hydrobromic     or      hydriodic    acid 
(JuDSON  and  Walker),   T.,  410; 
P.,  1898,  64. 
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Bromine,    detection,    estimation,   and 
separation  of : — 

detection  of  traces  of,  by  flaorescein 
(Baubiont),  a.,  ii,  188. 

detection  of,  in  urine  (Jollbs),  A., 
ii,  637. 

estimation  of,  by  persnlphatea 
(Beunnkb),  a.,  ii,  350. 

estimation  of  chlorine  and  iodine  in 
presence  of,  in  saline  waters 
(Richards),  A.,  ii,  S63. 

separation  of  chlorine  from,  in  a  mix- 
ture of  alkali  salts  (Baubiont  and 
Rivals),  A.,  ii,  90,  137. 

separation  of  chlorine  and  iodine  from 
(Carnot),  a.,  ii,  849. 
Bromo>deriTatiTM.     See  under — 

Acetal. 

Acetamide. 

Acetanilide. 

Acetic  acid. 

Acetic  fluoride. 

Acetonaphthalide. 

Aoetonedipymvic  anhydride. 

Acetophcnone. 

o-Acetotolui>lide. 

AcetotolvihydraxiiM. 

Aoetoxybenzylidenemetbyl-p-tolyl 
ketone. 

Acetoxy-<^-oumylaniline. 

Acetoxy-4'-cumylic  alcohol. 

Acetoxy-i^-cumylic  ethylic  ether. 

Aoetylooumarin. 

Acetylidene. 

Acetyl-a-naphtbylic  methylic  ether. 

Acotylphenylic  ethylic  ether. 

Acraldehyde. 

Acraldehydediethylaoetal. 

Albumin. 

Auhydrocamphoronic  acid. 

Anhydro-/>-hydroxy-i|*-cumylic  brom- 
ide. 

Aniline. 

Anisyl  dimethyl  diketone. 

Anisyl  methyl  ketone. 

a-Arabinose  bromosazone. 

Azobenzene. 

Azoxy  benzene. 

Behenic  acid. 

Benzaldehydetolylhydrazone. 

Benzene. 

Beazeneazophenol. 

Benzenediazocarbamidebenzenesul- 
phinic  acid. 

Beuzenediazocyauide. 

Benzenediazoimido  cyanide. 

Benzenediazonium. 

Benzenesulplionic  acid. 

Benzeuyltetrazotic  acid. 

Benzoic  acids. 

Benzonitrile. 

Benzoylpropionic  acid. 


Bromo-deriyatiTet.     See  under : — 
Benznyltriacetonamine. 
Beiuo  vl  trimethy  laoetone. 
Benzylic  cyanide. 
Benzylideneacptone. 
benzyliden<»indanone. 
Benzylidenepiuacoline. 
Benzylsultone. 
Bisdiketohydrindene. 
Bis-m-opindolone. 
Bromoform. 
Butane. 

iM>-Butylacetic  acid. 
Butyramide  and  tso-Butyramide. 
Butyric  acid  and  ifo- Butyric  acid. 
Btttyrylbenzene. 
Butyrylethylanilide. 
Butyirlmethylanilides. 
Camphor. 

Carboxyvinylacetic  acid. 
Carmin. 
Casein. 
Cholylic  acid. 
Cinnamaldehyde-diethylacetal  and  -di- 

methylacetal. 
Cionamamide. 

Cinnamic  and  oi^-CinnainiR  acids. 
Cinnamylbromamidi . 
Coumarone. 
j9-CreaoL 

0-^7resoliul  phon  ph  thalein. 
Dehydrocorydaliiie. 
Diacetyl  -p-hydroxj-  if'-cnmylic  alcohol . 
Diazoaminotoluene. 
Diazobenzene. 

Diazobenzenebenzenesulphinic  add. 
Diazocarbaniide. 

Diazonium  chloride,  iodide,  and  salts. 
Diifobutylacetic  acid. 
Dicamphor. 
Dicyauimidodibromdihydroxy- 

quinonc. 
Diethoxyquinone. 
Diethylorcinol. 
Dihydrobi8-7;i-opindolone. 
Dihydro-3-camphylic  acid. 
Dihydrowolauronolic  acid. 
DihydroxybenzylideneJndanone. 
Dihydroxynaphthaleue. 
Dihydroxyphenylbutyrolactone. 
2  : 4-Dihydroxypjrridine. 
Dihydroxypyridinecarboxylic  acids. 
Dihydroxytetramethylstilbene. 
Dimethoxydi  benzyl  ideneacetone. 
Dimetbylaniline  perhaloids. 
Dimethylglutaric  acid. 
Dimethyl  phenacylifleneflavene. 
Diphenylethane. 
Diphenyl  ethyl  ketone. 
Diphenylhydroxylamine. 
Ethane. 
Ethoxyquinoline. 
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Br omo- derivatives.     See  under  : — 

Ethylamine. 

Ethylbenzene. 

Ethylene. 

Ethylenic  bromide. 

Ethylglutaric  acid. 

Ethylic  propylic  ether. 

Ethylindolinone. 

Ethyloxindole. 

Ethylphthalimide, 

Fenchene. 

Furfuraldehydetolylhydrazone. 

Guaiacol. 

Helicin. 

Helicoidin. 

Hemipinic  isoimidine. 

ci/cZo-Heptanecarboxylic  acid. 

cycto-Heptenecarboxylic  acid. 

Heptylic  bromide. 

Hexane. 

cj/cZo-Hexane. 

78-Hexenic  acid. 

Hydrazobenzene. 

Hydrocoerulignone. 

o-Hydroxyacetophenone. 

Hydroxybenzylacetophenone. 

Hydroxybenzylideneacetoplienone. 

Hydroxy  benzylideneindanone. 

Hydroxybenzylidenemethyl       ^-tolyl 

ketone. 
Hydroxybromindone. 
Hydroxy-4'-cumylaniline. 
^-Hydroxy-if-cumylic  ethylic  ether. 
Hydroxymethoxybenzylideneindanone. 
Hydroxyphenylbutyric  acid. 
4- Hy  droxytetramethylpiperidine. 
a- Hydroxy  valeric  acid. 

Indone. 

Indoneacetoacetic  acid. 

Indonemalonic  acid. 

»f/-Ionone  phenylhydrazone. 

Kolatannin. 

Lactone,  CjoHuBrOa. 

Laurie  acid. 

iso- Lauronolic  acid. 

Maleic  acid. 

Malic  acid. 

Malonic  acid. 

Meroquinenine. 

Methane. 

o-Methoxyphenylcarbamic  acid. 

Methylamine. 

Methylethylindolinone. 

2-Methyl-6-heptanone. 

Methylindolinone. 

Methylmorphimethinmethylic  iodide. 

Methylphthalimide. 

Methylpyromucic  acid  and  bromide. 

Morin. 

Morphenol  methylic  ether. 

Morphine. 

Naphthalenecarboxylic  acid. 


Bromo-derivatives.     See  under  : — 

Naphthaquinone. 

Naph  t  h  olazopheny  Ibenzimidazole. 

Naphthaquinoline. 

Naphthylamine. 

Opianamide. 

Opianic  chloride. 

Opiazone. 

Pentacetylkolatannin. 

Penterythritol  bromhydrin. 

Phenacylideneflavene. 

Phenetoil. 

Phenetyl  dimethyl  diketone. 

Phenetyl  methyl  ketone. 

PhenoLsulphonphthalein. 

Phenylacetic  acid. 

Phenylbenzimidazole-azimide. 

Phenyl  a-bromisopropyl  ketone. 

Phenyldihydroisoindole. 

Phenyldimethylosotriazole. 

Phenyl  ethyl  ketone. 

Phenylhydrazine. 

Phenylhydroxylamine. 

Phenylindolinone. 

Phenyl  methyl  ketone. 

Phenyl  j8-phenylethyl  ketone. 

Phenylphenylethyltriazole. 

Phenyl  propyl  ketones. 

Phenylsulphonehydrazobenzene. 

Phenyltolimidazole. 

Phenylurethane. 

Phenylvaleric  acid. 

Phthalic  acid. 

Picrin. 

Picropodophyllin. 

Pimelic  acid. 

Piperidine. 

Propaldehyde. 

Propaldehyde-diethylacetal  and  -di- 

methylacetal. 
Propane. 

Propanetetracarboxylic  acid. 
Propionamide. 
Propionic  acid. 
Propionyl  benzene. 
Propionylethylanilide. 
Propionylmethylanilide 
Propyloxindole. 
Pyruvic  tolylhydrazone. 
Resorcinol. 

Resorcinolsulphonphthalein. 
Salicin. 

Salicylaldehyde. 
Salicylaldehydetolylhydrazone. 
Salicylaldoxime. 
Salicylic  acid. 
Saiigenin. 
Strophanthidin. 
Substance  CgHuOBr^. 
Succinic  and  iso-Succinic  acids. 
Telluroanisoil. 
Tellurophenetoil. 
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Bromo-derivatiyM.     See  ander : — 

Tu  trace  tyl  morin . 

Tetnoetylaalicin. 

Tetmnethyldiaminobenzophenone. 

Toluene. 

Tolaeneazo-a-iuphthol. 

Tolaeneazophenol. 

Tolaeneazoaalicylic  acid. 

Tolnenediazoniam. 

Toluenedisulphonic  acid. 

|)-Toluidine. 

Tolylallylthioaemicarbazide. 

p-Tol^l  ethyl  ketone. 

Tolylimidazole. 

Tolylphenylthioeemicarbaiide. 

p-Tolyl  propyl  ketone. 

Tolylscmicarbazide. 

Tolyltolimidazole. 

Triacetonamine. 

Triethoxypropane. 

TriethylaliylaAimoniam. 

Triethylpropylammonium. 

Trimethylencglycol. 

Trimcthylpiperidine. 

Tripheuylethylea*. 

Tropinone. 

Urocanidine. 

Urocaninic  acid. 

wo-Valeric  acid. 

wo-Valeryletbylanilide. 

Veratrole. 

a-Viny^lglutaric  acid. 

Vinyhc  other. 

Vinylideneozanilide. 

Xylened  iazocy  anide. 

Xyloqninone. 

Xylylene-o-anisidine. 

Xylylene-bis-o-bromaniline. 

Xylylene-a-naphthylamine. 

Xylyl  ethyl  ketone. 
Bromofomit  action  of  potassium  hydr- 
oxide    and    alkali     carbonates     on 

(Dksorkz),  a.,  i,  166. 
Bromophoagenite  (de  Schulten),  A., 

ii,  31. 
Bromopicrin.     See  Methane,  ^rtbromo- 

nitro-. 
Brongniardite,    the    so-called   crystals 

of     (Prior     and     Spencer),     A., 

ii,  486. 
Bronie,      silicon-      and      aluminiam- 

( Walter),  A.,  ii,  26. 
Bronzite  from  North  Carolina  (Pratt), 

A.,  ii,  606. 
Bmcine  bismuth   iodide,  formation  of 
(Prescott),  a.,  i,  620. 

separation      of      strychnine       from 
(Sandor),  a.,  ii,  359. 
Bryophylluni    ealyeinum,    malic     acid 

from  (Aberson),  A.,  i,  513. 
Buck-wheat.     See  Agricultural  Chem- 
istry. 


Bnlbocarpine,   constitution  of  (Hbrzio 
and  Meter),  A.,  i,  63. 
relation  of,   to  corydaline  (Schmidt), 
A.,  i,  605. 
Boratite.     See  Aurichalcite. 
Burettes,   gaa    (Bleier),   A.,  ii,   1S6, 
183,    252  ;  (Haldame),  A.,   ii,  849  ; 
(PFEirrsR  and  Lbhmbruanm),    A., 
ii,  451. 
MoBntaldehyde,  action ofsodium acetate 
on   (Brauchbar  and   Kohn),    A., 
i,  353. 
action    of     ethylic     acetoacetate     on 
(Knokvbnaoel),  a.,  i,   406. 
Butaiie,   3-chloro-a-nitro-,   from    action 
of  phosphorus  pentachloride  on  nitro- 
bntylic  alcohol  (Pauwki>h),  A.,  i,  507. 
iM-Bntane,     a/3-<<tbromo-    (Wheeler), 
A.,  i,  221. 
cM-chloronitro-,  and    nitro-   (Shaw), 

A.,  i,  607. 
nitro-,     action    of    aoetaldehyde    on 
(Henry),  A.,  i,  6. 
Bntanediearbozylic  aoidi.     See  : — 
Adipic  acid. 
Dimethylsuccinic  acids. 
Methylethylmalonic  acid, 
iso- Propylmalonic  acid. 
Ethylsuccinic  acid. 
cyelo '  Butane  -  aa  •  dioarbozylie        aeid 
{tetramethylene-aadicarhoxylie    acid), 
electrolytic  dissociation   of    (Smith), 
A.,  ii,  285. 
eyeto-Bntane  -  1 : 8  •  diearbozylie      aeid 
{MrartuthyUne-\:Z-dicarboxylic  acid), 
cis-  and  trans-modifications  of,  and  its 
anhydrido  (Perkim   and   Haworth), 
T.,  337  ;  P.,  1898,  45. 
Bntanepentacarbozylie     acid,     ethylic 
f^alt  (KriiE.MANN  and  Cunninoton), 
T.,  1014. 
Bntanetetracarbozylic    acids.      See    a- 
and  /S-Methylpropane-oajSaj-tetracarb- 
o.xylic  acids. 
/3-Bntenylbencene  (Reik),  A.,  i.  246. 
2'-MO-Butozybenzoparozaiine(WHEELER 

and  Baknks),  A.,  i,  694. 
jB-iso-Butozynaphthalene,  picrate  (Bod- 

roux),  A.,  i,  592. 
Butozysucoinic      acid,      ethylic      salt 
(PuRDiE  and  Lander),  T.,  1898,  295. 
Butter,    detection    of    foreign    fats    in 
(Cochran),  A.,  ii,  198. 
estimation  of  volatile  fatty  acids  in 
(Wrampelmeyer),  a.,  ii,  57. 
wo-Butylacetic  acid.     See  Hexoic  acids. 
lio-Butylcarbinol.         See       i»o-Amylic 

alcohol. 
Bntylchloralaminoazobenzene    (Betti), 

A.,  i,  656. 
'Eu%jleti»{as-dimethylethylene),metcviroao- 
mercuric  nitrate  (DENiofes),  A.,  i,  549. 
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Butylenes,  compounds  of,  with  mercury 

salts  (DENiGfes),  A.,  i,  546. 
Butylenedicarboxylic    acids.     See    Di- 

methylfumaric     and     Methylitaconic 

(ethylidenesuccinic)  acids. 
Batylenepentacarboxylic       acid,       its 

ethylic  salt  ;  and  action  of  sodium  on 

(Beckh),  a.,  i,  242. 
iso-Butylenic    glycol,    nitro-  (Henry), 

A.,  i,  4. 
tert.  -iso-Butylenic  glycol,  uitro-,  crystal- 
lography of  (CEvsIro),  a.,  i,  291. 
iso-Butylethanetricarbozylic         acid, 

ethylic   salt  (Bentley  and  Perkin), 

T.,  64. 
iso-Butylglycerol.     See    Trihydroxyiso- 

butaue  (Henry),  A.,  i,  5. 
Butylic  alcohol,   action   of   acetic  acid 
bacteria  on(SiEFERT),  A.,  ii,  399. 

/3-nitro-,  and  its  derivatives  with 
sodium,  silver,  mercury,  copper, 
and  iron  ;  also  its  acetate  and  nitr- 
ate (Pauwels),  a.,  i,  506. 

i8i8-cliloronitro-,   from  condensation  of 
aa-chloronitropropane     with     form- 
aldehyde (Pauwels),  A.,  i,  507. 
iso-Butylic  alcohol,  action  of  acetic  acid 

bacteria  on  (Siefert),  A.,  ii,  399. 
tert.  -Butylic  alcohol   (trimethylcarbinol) 

combination  of,   with  mercuric  nitrate 

(DENiGtes),  A.,  i,  549. 
Mo-Butylic  bromide,  action  of  bromine 

on  (Wheeler),  A.,  i,  221. 
I'-^so-Butylindole  and  I'-iso-Butylindole- 

carboxylic     acid     (Michaelis     and 

Ilmer),  a.,  i,  149. 
MO-Butyllevulinic  acid,  action  of  hydro- 
gen cyanide  on  ;  oxidation  ;  semicarb- 

azone    (Bentley    and  Perkin),  T., 

51  ;  P.,  1897,  219. 
^?'aws-iso-Butylmenthylamine,     nitroso- 

(Wallach  and  Werner),  A. ,  i,  485. 
Bntylmethylphthalide,  and  two  isomeric 

nitro-derivatives       (Baur-Thurgau), 

A.,  i,  524,  525. 
Butylphthalidecarboxylic  acid  (Baur- 

Thuegau),  a.,  i,  525. 
iso-Butylsuccinic  acid,  anilic  acid,  anil 

(Bentley  and  Perkin),  T.,  50,  63  ; 

P.,  1897,  219. 
1:3:  5-Butyltoluic  acid,  and  its  chloride 

(Baur-Thurgau),  A.,  i,  524, 
iso-Butyl-o-toluidine,      preparation    of 

(Bischoff),  a.,  i,  74. 
^so-Butyl^sotriazoxole,    benzoyl   deriva- 
tive of  (Boeseken),  a.,  i,  697. 
Butylxylylaldehyde   (Baur-Thurgau), 

A.,  i,  524. 
Butylzylyl  amyl  ketone,  butyl  ketone, 

and  methyl  ketone,  and  their  dinitro- 

and      nitrosacyl-derivatives     (Baur- 
Thurgau),  A.,  i,  524,  525. 

.  VOL.  LXXIV.  ii. 


Butylxylylcarboxylic     acid,     and     its 

chloride,  methylic  salt,  and  nitro-  and 
eJmitro-derivatives  (Baur-Thurgau), 
A.,  i,  624,  525. 
Butylxylylglyoxylic  acid,  and  its 
methylic  salt,  and  dinitro- derivative 
(Baur-Thurgau),  A.,  i,  524. 
Butyramide,  o-bromo-,  and  the  action  ot 

aniline  on  it  (Bischoff),  A.,  i,  10. 
isonitramino-,      methylic      ether     of 

(Traube  and  Sielaff),  A.,  i,  354. 
iso-Butyramide,  a-bromo-,   and  the  ac- 
tion of  aniline  on  it  (Bischoff),  A. , 
i,  10. 
Butjrric  acid,  effect  of  temperature  on  the 

acidity  of  (Degener),  A.,  i,  404. 
conversion    of,    into    isobutyric    acid 

(HuTZLER  and  Meyer),  A.,  i,  62  ; 

(Erlenmeyer),  a.,  i,  176. 
reaction  of,  with  amines  (Bischoff), 

A.,  i,  73. 
oxidation  of  (Hutzler  and  Meyer), 

A.,  i,  63. 
non-oxidation  of,  by  acetic  acid  bac- 
teria (Siefert),  A.,  ii,  399. 
physiological  action  of  (Sternberg), 

A.,  ii,  620. 
Butyric  acid,  alkali  salt.",  electrolysis  of 

solutions      of      (Petersen),      A., 

i,  352. 
rhodinol    salt    of    (Erdmann),     A., 

i,  325. 
Butyric  acid,  bromo-,  ethylic  salt,  action 

of  amines  on  (Bischoff),  A.,  i,  73, 

183. 
o-bromo-,  ethylic  salt,  action  of  ethylic 

sodioisosuccinate  on  (Auwers  and 

Fritzateiler),  a.,  i,  126. 
iso-Butyric   acid    (dimethylacetic    acid), 

from  fusion  of  camphoric  acid  with 

potash    (Crossley    and    Perkin), 

T.,  14  ;  P.,  1897,  217. 
solubility  of,  in  water   (Rothmund), 

A.,  ii,  504. 
reaction  of,  with  amines  (Bischoff), 

A.,  i,  73. 
oxidation  of  (Hutzler  and  Meyer), 

A.,  i,  63. 
iso-Butyric  acid,  alkali  salts,  electrolysis 

of    solutions   of  (Petersen),    A., 

i,  352. 
o-aminophenylic  salt  (Bischoff),  A., 

i,  183. 
ethylic  salt,  velocity  of  hydrolysis  of 
(SuDBOROUGH  and  Feilmann),  p., 
1897,  243. 

action  of  nitric  oxide  on  (Traube), 
A.,i,  350. 

condensation    of,    with   substituted 
amines  (Bischoff),  A.,  i,  131. 
/8-naphthylic     salt     (Einhorn     and 

Hollandt)  a.,  i,  578. 

56 
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fo-Batyric  acid,  octylenic  salt,  and  ac- 
tion of  alcoholic  potash,  of  hydroxyl- 
amine  and  of  heat  on  ;    oxidation 
of,     and     its      acetyl      derivative 
(BBAUCHBAKandKoHM),  A.,i,  853. 
rhodinol     salt    of    (Erdmann),    A., 
i,  325. 
ifo-Batyrie  acid,    bromo-,   ethylic    aalt 
action  of  amineson  ( BiscHOFr), 
A.,i,  78,  188. 
action     of    ethylic    formate    on 
(Blaisb),  a.,  i,  681. 
hydrazine-,   and    its    methylic  salt, 
action  of   nitrous  acid  on    (GoM- 
BKRo)  A.,  i,  854,  865. 
hydroxy  lamino-       (Ck)MBBBO),      A. , 

i,  855. 
tsonitramino-,  and  action   of  hydro- 
chloric   acid   on    (Qombkro),    A., 
i,  864,  855. 
nitroBO-,    methylic  and  ethylic  salt* 

(GoMBKRo),  A.,  i,  855. 
<2tnitro8ohydrazo-      (Gombkbg),     A., 
i,  854. 
Mo-Batyro-o-amidophenol     (BiscHOFr), 

A.,  i,  183. 
Batyrobeniamide  (Wrkklkr,  Waldkn, 

and  Metcalf),  A.,  i,  186. 
Batyroin  and  wo-Batyroiii,    action  on 
carbamide         and  thiocarbamide 

(Bassb  and  Klinoer),  A.,  i,  462. 
Mo-Batyronitrile,    nitro-   and    nitroso-, 
from  the  oxidation  of  hydroxylamino- 
tsobutyronitrile(PlLOTY),  A.,i,  616. 
Bntyrophenylhydraiide,  action  of  lime 

on  (Hrunnkr),  A.,  i,  91. 
Bntyrylbenzenes.     See    Phenyl   propyl 

ki'tones. 
Bntyrylbeoiimidoethylio         ether 
(Wheri.kr,  Walden,  and  Metcalf), 
A.,  i,  186. 
n-  and    wo-Butyryl-ethylanilidea    and 
-methylanilides,  a-bromo-  (  Bischoff), 
A.,  i,  183. 
Bntyrylphenylbenzamidine   (Whseler 

and  Walden),  A.,  i,  651. 
i<!0-Batyryl8emicarba2ide  (Widman  and 

Cleve)  a.,  i,  335. 
Bye-law  V.,  memorial  asking  for  altera- 
tion of ;  opinion  of  counsel  thereon ; 
action  of  Council  thereon.    P.,  1888, 
2,4. 
Bye-laws,    correspondence    relating    to 
suggested    alterations    in,   P.,    1898, 
1,  33,  61. 
Bytownite  from  Chili  (Bruhns),  A.,  ii, 
235. 


Cacostrychnine.     See    Strychnine,    di- 
nitro-,  nitrate. 


CactuB,  alkaloids  of  the  (Hbfftbr),  A., 

i,  499. 
Cadinene,  from  savin   oil  (Fromm),  A., 

i,  674. 
Cadmiiun,    atomic  weight     of  (Morse 
and  Arbuckle),  A.,  ii,  682. 
molecular  weight   of,    in  the    liquid 
state,    and     heat     of     evaporation 
(Tracer),  A.,  ii,  469. 
spectrum  of  (Kalahne),  A.,  ii,  549. 
spectrum   of,    in  a  vacuum  (Haht), 

A.,  ii,  821. 
action   of  anhydrous    nitric   acid  on 

(Veley  and  Manley),  A.,  ii,  277. 
action  of  solutions  of  salts  of  silver, 
copper,  and  lead  on  (Senderens), 
A.,  ii,  2f>. 
Cadmiom    alloys,   with   lead,  tin,   and 
bismuth    (Herhchkuwitsch),    A., 
ii,  588. 
with  silver  and  copper  (Senderens), 
A.,  ii,  26. 
Cadmium  amalgams,  electromotive  be- 
haviour of  (.Iaeokr),  A.,  ii,  364. 
Cadmiom    carbonate,     crystallised    (de 
Schclten),  a.,  ii,  31. 
chloride,       transference       ratios      of 
(Brin),   a.,  ii,  553. 
bromide  and  iodide,  migration  con- 
stants  of,    in     aqueous    solution 
(KtyMMELL),  A.,  ii,  365. 
double  salts  with  the  chlorides  of  the 
alkali  and  alkaline  earth  metals, 
crystallography  and  solubility  of 
(Rimbach),  a.,  ii,  158. 
oxychlorides(CANZDNRRi),  A.,  ii,  298. 
sulphate,  polarisation  in  the  electro- 
lysis of  (Jahn),  a.,  ii,  497. 
hyurated,    behaviour  of     near    15° 
(KoHNSTAMM  and    Cohen),   A., 
ii,  496. 
and   nitrate,     vapour    pressures    of 
saturated  solutions  of  (Lesc(BUr), 
A.,  ii,  109. 
ammouiuni    sulphate    (Troeger    and 

Ewerh),  a.,  li,  220. 
sulphide,    crystalline    (Stanek),    A., 

ii,  434. 
pervanadate  (Scheuer),  A.,  ii,  340. 
Cadmium,  estimation    and    separation 
of:— 
estimation  of  (Hancs),  A.,  ii,  461. 
estimation  of  electrolytically  (Avery 
and  Dales),  A.,  ii,  49  ;  (Rimbach), 
A.,  ii,  459  ;  (Wallace  and  Smith), 
A.,  ii,  310,  488. 
separation  of  copper  from,  by  acetylene 

(Soderbaitm),  a.,  ii,  191. 
separation  of   zinc    from   (Waller), 
a.,  ii,  257. 
Caesium  chloride,  transference  ratios  of 
(Bein),  a.,  ii,  553, 
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Cssiom  hydroxide,  dielectric  constant  of, 

at    - 185°,    when    mixed  with   ice 

(Dewar  and  Fleming),  A.,  ii,  279. 

nitride  (Dennis  and  Benedict),  A., 

ii,  426. 
cobalt  nitrite  (Rosenheim  and  Kop- 

pel),  A„  ii,  430. 
ozomolybdates     and     tetramolybdate 
(MuTHMANN     and     Nagel),     A., 
ii,  594. 
manganese  alum   and  titanium  alum 
(PicciNi),  A.,  ii,  521. 
Csesitun  organic  compounds  : — 

Caesium   barium  ferrocyanide   (Howe 
and  Campbell),  A.,  i,  616. 
double  ruthenocyanides  of,  with  bar- 
ium  and  strontium  (Howe  and 
Campbell),  A.,  i,  615. 
Caffeic     acid     {Z :  ^-dihydroxycinvMinic 
acid),  presence  of,  in  larch-resin  (Bam- 
berger     and       Landsiedl),       A., 
i,  88. 
Caffeidine,   formation  of,  from  cafFeine- 
carboxylamide,  and  from  the  dicarb- 
oxylic  acid  (Einhorn  and  Baumbis- 
ter),  A.,i,  497. 
Caffeidinedicarboxylic   acid,    formation 
of,    from    caffeinecarboxylamide ;    its 
properties   and   salts    (Einhorn  and 
Baumeister),  a.,  i,  497. 
Caffeine,   amount  of,   in  guarana  paste 
(Kirmsse),  a.,  i,  535, 
solubility  of,  in  some  boiling  liquids 

(Gockel),  a.,  ii,  327. 
estimation  of,  in  coflfee  (Forster  and 

Riechelmann),  a.,  ii,  269,  359. 
estimation  of,  in  tea  (Spencer),  A., 
ii,     60  ;     (Gane),     A.,     ii,     100  ; 
(Keller),  A.,  ii,  269. 
Caffeine,  chloro-,  from   tetramethyluric 
acid  (Fischer),  A.,  i,  180. 
combination     of,     with    secondary 
amines     (Einhorn     and     Bau- 
meister), A.,  i,  497. 
aZto-Caffeine,  from  tetramethyluric  acid 

(Fischer),  A.,  i,  180. 
Caffeinecarboxylamide,    conversion    of, 
into  caffeidinedicarboxylic  acidand  into 
caffeidine  (Einhorn  and  Baumeister), 
A.,  i,  497. 
Calabash-curara,   its    composition    and 

reactions  (Boehm)  A.,  i,  283. 
Calamine,  cobaltiferous,  from  Lower  Ca- 
lifornia (Warren),  A.,  ii,  608. 
Calaverite     from     Western     Australia 

(Pittman),  a.,  ii,  385. 
Calcite   ("spar")  from    Knaresborough 
(Burrell),  a.,  ii,  524. 
with       organic      colouring      matter 
(Fromme),  a.,  ii,  233. 
Calcium,     preparation     of    crystallised 
(Moissan),  a.,  ii,  578, 


Calcium,  spectrum  of,  at  high  tempera- 
tures (Lockyeb),  a.,  ii,  2. 
spectrum  of,  effect  of  a  magnetic  field  on 
the  (Becquerel  and  Deslandres), 
A.,  ii,  494. 
Calcium    Jiyperhor&iQ    (Melikoff    and 
Pissarjewsky),  a,,  ii,  375. 
boride  (Moissan  and  Williams),  A. , 

ii,  116. 
carbide  (Moissan),  A.,  ii,  333. 

decomposition  of,  bj'  heat  (Gin  and 

Leleux),  a.,  ii,  323. 
action  of,  on  metallic  oxides  (Mois- 
san), A.,  ii,  161. 
analysis   of   (Lunge    and    Ceder- 
creutz),    a.,  ii,  54;   (Bamber- 
ger), A.,  ii,  408. 
carbonate,  a  new  form  of.  See  Ktypeite. 
action  of  anhydrous  nitric  acid  on 
(Veley  and  Manley),  A.,  ii,  277. 
estimation  of,  in  presence  of  mag- 
nesium    carbonate,     silica,     &c. 
(Sundstrom),  a  ,  ii,  310. 
hydrogen     carbonate,     solubility     of 
(Treadwell    and    Reuter),    A,, 
ii,  473, 
potassium  carbonate  (Reynolds),  T., 

265  ;  P.,  1898,  54. 
chloride,  transference  ratios  of  (Bein), 
A.,  ii,  553. 
vapour  pressures   of  aqueous  solu- 
tions   of   (Wade),    A.,    ii,    16; 
(Dieterici),  a.,  ii,  207. 
hydroxide,      transference      ratios    of 
(Bein),  A.,  ii,  554. 
hydroxylamine  compound  of  (HoF- 

MANN    and    KOHLSCHiJTTER),    A., 

ii,  380. 

niobates,  tantalates,  and  titanates 
(Holmquist),  a.,  ii,  388. 

nitrate,  vapour  pressure  of  a  saturated 
solution  of  (Lescceur),  A.,  ii,  109. 

nitride  (Dennis  and  Benedict),  A., 
ii,  426. 

nitrite,  triple  salts  with  potassium  of 
ammonium  and  copper  nitrites,  or 
potassium  or  ammonium  and  iron 
nitrites  (Przibylla),  A.,  ii,  162. 

hyponitrite  (Kirschner),  A.,  ii,  373. 

oxide  {lime),  estimation   of,    in  soils 
(Passon),  a.,  ii,  650. 
estimation     of,     volumetrically    in 
sugar    liquors     (Fradiss),      A., 
ii,  190. 

silicates  (Oddo),  A.,  ii,  219, 

sulphate,  action  of  halogen  alkali 
salts  on  (Ditte),  A.,  ii,  610. 

sulphite,  solubility  of,  in  solutions  of 
sugar  (Weisberg),  A.,  ii,  24. 

thioantimonites  (Pot;get),  A.,  ii,  580. 

^eruranate  (Melikoff  and  Pissar- 
jewsky), A.,  ii,  166. 

56—2 
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Calciom     vanadate    and     perv»,naAtt,te 

(ScHRUER),  A.,  ii,  340. 
Calciom  oganio  compoond — 
Calcium    rutlieiiocyimide  (HowB  and 
CAMrDKLi-),  A.,  i,  615. 
Caloiom,    detection,    eatinution,    and 
•eparation  of  :— 
detection     of,     apectroacopically    (DB 

Gramont),  a.,  ii,  638. 
estimation       of        (Pabson),         A., 

u,  642. 
estimation  of,  in  water,  simaltaneooaly 
with   sulphuric  acid   (Robin)j    A., 
ii,  462. 
estimation  of  potassinm  in  pretence  of 

(Moork),  a.,  ii,  538. 
separation  of  barium   and  strontium 
from  (Rawsom),  A.,  ii,  190. 
Callopuma  viUllinum,  presence  of  cal- 
lopismic     (ethyl     pnlric)     acid    and 
mannitol  in  (Zopr),  A.,  i,  89. 
Callopismio  (ethylpulvie)  aeid,  presence 
of,  in  the  lichens,  Callopitma  viUlli- 
num  (Ehrh.),    Oaaparrinia    tiudiiuu 
(Nyl),  and  Candelaria  eoneolor  {Dick- 
son),  and  its  methylic  salt  (Zopr),  A., 
i,  89. 
Calycin,  identity  of,  with  dipulric  acid, 
presence     in    Ocuparrinia     nudians 
(Hkshb),  a.,  i,  681. 
Cameroon      soils.       See      Agricultural 

Chemistry. 
Camphanio  acid,  constitution  of  (Pkr- 

KiN),  T.,  815. 
Camphene,  chlorc-,  behaviour  of,  towards 
Hulithuric   acid    (Maksh   and    Hakt- 
RiDGK),  T.,  868  ;  P.,  1898,  170. 
Camphenylnitramine,    indifference    of, 
towards  diazomethane  (Anoeli),    A., 
i,  596. 
Camphocarbozylic  acid,   behaviour  of, 
towards    nitrous    acid    (Oddo),     A., 
i,  148. 
Campholactone,    constitution  of  (Per- 
kin),  T.,  816. 
amino-,   and    its   hydrochloride    and 
platinochloride ;     nitro-  ;     nitroso- 
(ScHRYVER),  T.,  661,     664,    666; 
P.,  1898,    98. 
ij'-Campholactone,    conversion   of,  into 
xylic  acid  (Lees  and  Perkin),    P., 
111. 
Camphonitrophenol.      See    Camphoryl- 

oxinie. 
Camphopyric  acid,  from  oxidation  of 
fenchene  and  turpentine  hydrochlor- 
ide (Gardner  and  Cockburn),  T., 
278  ;  P.,  1898,  9 
Camphor,  constitution  of  (Perkin),  T., 
796  ;  P.,  1898,  169;  (Cazenecve), 
A.,  i,  596  ;  (Marsh  and  Hart- 
bidoe),  p.,  1898,  170. 


Oamplior,  vapour  pressure  of,  in  contact 
with  saturated  solutions  in  methylic 
and  ethylic  alcohols,  acetone,  and 
ether  (Talmadoe),  A.,  ii,  62. 

distillation  of,  with  various  solvents 
(Bekbdict),  a.,  ii,  62. 

action  of  silent  electric  discbarge 
on,  in  presence  of  nitrogen 
(Bbbthklot),  a.,  i,  564. 

action    of    ammonium     formate    on 
(FoRSTER),  T.,387  ;  P.,  1898,  97. 
Camphor,     a-bromo-,      and    a-chloro-, 
behaviour  of,   towards  nitric  acid 
(LowRT),  T.,988  ;  P.,  1898,  178. 

oa-dtbrorao-  and  a-chloro-,  specific 
rotatory  power  of  (Lowky;,  T., 
683,  688;  P..  1898,  13.-). 

aa-(2tbronio-,  a/3-(/tbromo-,  a-chloro-, 
aa'-chlorobromo-,  a'a-chlorobromo-, 
a/i-chlorobromo-,  a'ajS-chlorot/t- 
bromo-  (Lowbt),  T,,  677—688 ; 
P.,  1898,  135. 

a-bromo-,  aa'-bromonitro-,  a'a-bromo- 
nitro-,  a-chloro-,  aa'-chloro- 
nitro-,  a'a-cltiorouitro-  (Low by), 
T.,  988-990;   P.,  1898,  178. 

nitro-,  behaviour  of,  towards  bromine 
and  chlorine  (Lowry),  T.,  989, 
990;  P.,  1898,  178. 

a'-nitro-,  identity  of,  with  ordinary 
nitrocamphor  (I>owry),  T.,  988. 

^-nitro-,  anhydride,  identity  of,  with 
nitrosocamphor  (Lowry),  T.,  996  ; 
P.,  1898,  152. 

peraitroBO:  Bee  Camphenylnitramine. 
({-Camphor,   from  oil  of  sassafras  bark 

and  leaves   (Power    and    Kleber), 

A.,  i,  326. 
Camphoranic  acid,  hydrogen  methylic 

and   tiimethylic    salts    (Bbedt),    A., 

i,  263. 

Camphoric  aeid,  from  oxidation  of  tur- 

I)entine  hydrochloride    (Gardner 

and    Cockburn),     T.,   279;     P., 

1898,  9. 

constitution  of  (Crosslry  and  Per- 
kin), T.,  1;  P.,  1897,  217; 
(Bentley  and  Perkin),  T.,  45; 
(Schryvbr),  T.,  68 ;  (SuD- 
borouoh  and  Lloyd),  T.,  96  ;  P., 
1897,  241  ;  (Perkin),  T.,  7«6  ; 
P.,  1898,  169. 

action  of  silent  electric  discharge  on, 
in  presence  of  nitrogen  (  Ber- 
th elot),  A.,  i,  558. 

fusion  with  potash  or  soda  (Cbossley 
and  Perkin),    T.,    1  ;    P.,    1897, 
217. 
d;   l;   and  t-Camphoric   acids,     l-iso- 

Camphoric  acid,  and  7;ir«o-Camphorie 

acid,      electrolytic      dissociation    of 

(Smith),  A.,  ii,  285. 
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;|/- Camphoric   acid,   silver,    copper,  cal- 
cium, and  lead  salts,  anhydride,  anilic 
acid  (Ckossley  and  Perkin),  T.,  39  ; 
P.,  1897,  218. 
Camphoric   anhydride,     behaviour    of, 
towards  aluminium  chloride  (Lees 
and  Perkin),  P.,  1898,   111. 
behaviour  of,  tovrards  hvdroxylamine 
(LowRT),  T.,  1003  ;  P.,  1898,  179. 
Camphorone,    constitution    of    (Bredt 
and  EiJBEL),  A.,  i,  265. 
behaviour     of,      towards   sulphurous 
acid    (Kerp    and    Mullee),   A., 
i,  266. 
j3-Camphorone,  its  oxime,   and  benzyl- 
idene  derivative  (Kerp  and  Muller), 
A.,  i,  266. 
Camphoronic  acid,  electrolytic  dissocia- 
tion of  (Smith),  A.,  ii,  285. 
isomeride  of  (Schryver),  T.  ,  70  ;  P., 

1897,  220. 

r-Camphoronic      acid,      barium      salt, 
existence   of,    in   solution  (Kuster), 
A.,  ii,  549. 
iso-Camphoronic  acid,  from  the  oxida- 
tion   of    fenchoiie     (Gardner    and 
CocKBURN),  T.,  711  ;  P.,  1898,  151. 
Camphoroxalic    acid,    and    its  phenyl- 
hydrazine,  methylic,    ethylic,  and 
Mo-amylic  salts  (Tingle),  A.,  i,  444. 
behaviour  of,    towards  acetic   anhy- 
dride and  benzoic  chloride  (Tingle), 
A.,  i,  443. 
Camphoroxime,  reduction  of  (Forster), 

T.,  390  ;  P.,  1898,  97. 
Camphorquinoue,   from  ;|/-nitrocamphor 
anhydride   (Lowry),  T.,   998  ;  P., 

1898,  152. 

behaviour  of,  towards  hydrogen  iodide 

(Oddo),  a.,  i,  148. 
behaviour  of,  towards  sulphuric  acid 
and    towards    bromine    (Manasse 
and  Samuel),  A.,  i,  147. 
Camphorsnlphonic  acid,  constitution  of 
(Cazeneuve),  a.,  i,  596. 
dibromo-,  hydrated    (Lapworth  and 
Kipping),  P.,  1898,  159. 
Camphorsulphone,        constitution      of 

(Cazeneuve),  A.,  i,  596. 
Camphoryloxime,    acetyl    and   benzoyl 

derivatives  (Lowry),  T.,  999. 
/8-Camphylic  acid    (Perkin),  T.,  826; 

P.,  1895,  23  ;  1897,  200. 
Camphylphenylpyrazocarboxylic    acid, 

methylic  salt  (Tingle),  A.,  i,  444. 
Canaigre,  action  of  Hiibl's  reagent  on 

(Boettinger),  a.,  i,  199. 
Canary  seed.     See   Agricultural  Chem- 
istry. 
Gandclaria     concolor,     constituents    of 
(ZopF),   A.,    i,     89  ;    (Hesse),    A., 
i,  681. 


Cane-sugar.     See  Sucrose. 

Canfieldite  from  Bolivia  (Prior  and 
Spencer),  A.,  ii,  436. 

Cannahinic  acid  ("Wood,  Spivey,  and 
Easterfield),  p.,  1898,  67. 

Cannabiuol  :  its  reactions,  decompo- 
sition products,  acetyl  derivative 
and  complex  nature  (Dunstan  and 
Henry), P.,  1898,  45;  (Wood,  Spivey, 
and  Easterfield),  P.,  1898,  67,  153. 

Cannabinolactone,  amino-  and  iodo- 
(WooD,  Spivey,  and  Easterfield), 
P.,  1898,  67,  154. 

Cantharic  acid,  structure  of,  and 
phenylhydrazide  (Meyer),  A.,  i,  41. 

Cantharidin,  structure  of,  and  dimethylic 
ether  (Meyer),  A.,  i,  41. 

Caperatic  acid,  from  Parmclia  caperata, 
its  barium  and  silver  salts  and  an- 
hydride, and  conversion  into  nor- 
caperatic  acid  (Hesse),  A.,  i,  680. 

Caperatide  (Hesse),  A.,  i,  680. 

Caperidin  (Hesse),  A.,  i,  68. 

Caperin,  and  its  condensation  to  di- 
caperin  (Hesse),  A.,  i,  680. 

Capillary  constant.  See  Surface  tension. 

Capranic  acid,and  its  anhydride(  Hesse), 
A.,  i,  680. 

Capranide,  formula  of  (Hesse),  A., 
i,  680. 

Capraric  acid,  presence  of,  in  Parmelia 
physodes,  and  P.  caperata  ;  barium 
salt,  anhydride,  and  conversion  into 
capranic  acid  (Hesse),  A.,  i,  680. 

Caproic  acid.     See  Hexoic  acid. 

Capsacatin  (Morbitz),  A.,  i,  446. 

Capsicum  annmim  L.  and  C.  fas- 
tigiatum  Bl.,  presence  of  capsacutin 
in,  and  its  isolation  (Morbitz), 
A.,  i,  446. 

Carballylamino-;8-phenylhydroxyl- 
amine,thio-(BECKMANN  andSoHONER- 
mark),  a.,  i,  22. 

Carbamic  acid,  detection  of  (Nolf),  A., 
ii,  92. 

Carbamide  {urea),   formation    of,    from 
solid  ammonium  cyanate  (Walker 
and  Wood),  P.,  1898,  109. 
yield  of,   from   ammonium   sesquicar- 
bonate,  ammonium  bicarbonate  and 
ammonium  carbamate  (Bourgeois), 
A.,  i,  464. 
boiling  points  of  solutions  of,  in  aque- 
ous alcohol  (Brown),  A.,  ii,  207. 
vapour  pressures  of  dilute  solutions  of 

(Dieterici),  a.,  ii,  207. 
action      of      formaldehyde      on 

(Goldschmidt),  a.,  i,  178. 
action  of  alkaline  solution  of  sodium 
hypochlorite     on     (Oechsner     db 
Coninck),  a.,  i,  564. 
See  also  Urea. 
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Carbamidoacetic  acid.  SceHydantoic  acid. 

Carbamidohydrazidoacetie  acid,  ethylic 
salt  ^TiiAiiiK  and  IIokka),  A.,  i,  235. 

Carbamidophenylic    carbonate,    ethylic 
salt  (UAN80.M),  A.,  i,  416. 

CarbaminethioglycoUanilide      (Rl2Z0), 
A.,  i,  659. 

Carbanilide.     See  A-Diphenylcarbamide. 

a-Carbaiiilido-/3-aniaylhvdrozylamine, 
benzoyl  derivativo    (Heckmann    and 
KoNKi),  A.,  i,  22. 

/B-Carbanilido-jS-benzylhydrozylamine, 
methyl,  ethyl,  and  benzyl  others,  benz- 
oyl, phcuylsulphonic  derivatives  and 
thio-dcrivatiTe       (Brckmann       and 

ScllONKUMAUK),  A.,  i,  22. 

a-CarbanilidO'/S-dibenzylhydroxylamine, 
and   a-CarbanilidO'/S-phenylhydrozyl- 
amine,  and  their  )>enzoyl   derivativea 
(Bkckman.n  and  Schiinkumark),  A., 
i,  22. 
/3-Carbanilido-/3-phenylhydrozylamijie, 
methyl  other,  benzoyl  derivatire,  and 
thio-derivative       (BiOKiiANN        and 
SciioNEnMAUK),  A.,  i,  22. 
Carbanilphenylaminoacetlc  acid,  ethylic 

suit  (Hk.ntsciiel),  a.,  i,  320. 
Carbaiole,     S-amino-,     and      2*chloro- 

(Ullmann),  a.,  i,  691. 
Carbethozybeniimidomethylic         ether 
(Wherlek,  Waldkn,  nud  Metcalf), 
A.,  i,  185. 
Carbethozyhydrozamio   acid,  action  of 
niethylic     iodide     on     (JoNBs),     A., 
i,  174. 
Carbethozyhydrozamio  methylio  ether. 
See  Hydroxyurethane  niethylic  ether. 
Carbocinchomeronic  acid.     See  2:8:4- 

I'yridinetricarboxylic  acid. 
Carbohydrate,  preparation   of   a,   from 
eg^-albumin  (Spenzkb),  A. ,  i,  848. 
formation  of,  in  preparation   of  iod- 
albumin  (Hofm^ister),  A.,  i,  390. 
CeHigOg,  from  a  mucin,  and  itsosazone 
(Lepierre),  a.,  i,  718. 
Carbohydrates    of  barley-straw  (Cross, 
Bevan,  and  Smith),   T.,  469  ;  P., 
1898,  96. 
production    of,    during    ripening    of 

fruits  (Gerber),  A.,  ii,  177. 
precipitation     of,     by    neutral     salts 

(Young),  A.,  i,  230. 
reactions  of,  with  hydrogen  peroxide 
(Cross,  Bevan,   and  Smith),    T., 
463  ;  P.,  1898,  115. 
and   certain   organic   acids,  action   of 
hydrogen  bromide  on,  in  presence  of 
ether  (Fenton  and  Gostling),  T., 
554  ;  P.,  1898,  147. 
action  of  bacteria   on,   to   form   acid 
(Hanna),  a.,  ii,  621. 


Carbohydrates,   estimation  of,   in  food 

Htuti's  (SroNB),  A.,  ii,  66. 
Carbohydrates.     See  also — 

Achroodextrin. 

Amvlodeztrin. 

Araban. 

Arabinoee  and  <2-ArabinoM. 

Arabitol. 

Cane-sugar. 

Oaronbin. 

Caroubinoae. 

Cellulose. 

Cyclamin. 

Cyclamosin  {eyelamoae). 

enclose. 

Dextrin. 

Dextrose. 

Dulcitol  and  iso-DuIcitol. 

Kiythritol. 

Erythro<lextrin. 

et- Fructose  (Uvuloae). 

Galactose  and  <2-Qalactoae. 

Galtoae. 

Gentianose. 

GlucoheptoM. 

Glucose  {dactrote). 

Glutose. 

Glycogen. 

luulin. 

Lactose  {milk-sugar). 

Ler\iloee. 

Lichen  in  and  iso- Lichenin. 

Lignine. 

Liver-dextrin. 

Lyzose. 

Maltose  and  iso-Maltose. 

Maunitol. 

Mannose. 

Melibioee. 

Methylpentose. 

Milk-sugar  {lactose). 

Ozycellulose. 

Paramylum. 

Pentoaans. 

Pentoses. 

Perseitol. 

Kaffiuose  {melitose). 

Rhamnitol. 

Rhamnose  {iso-dulcUol). 

Sorbinose  {sorbose). 

Sorbitol. 

Starch. 

Sucrose  {saccharose,  caTie-sugar). 

Tagatose  and  \|/-Tagatose. 

Talose. 

Trehalose. 

Volemitol. 

Xylitol. 

Xylose. 
Carbohydrozamie  acid.     See  Hydroxy- 

carbaminic  acid. 
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Carbomethylamido-)3-phenylhydroxyl- 
amine,      thio-       (Beckmann      and 
Schonermark),  a.,  i,  22. 
Carbon,  atomic  weight  of  (Berthelot), 
A.,  ii,  502. 
the     electrochemical    equivalent     of 

(Coehn),  a.,  ii,  14. 
spectrum  of,  effect  of  a  magnetic  6eld 
on     the     (Becquerel    and     Des- 
landres),  a.,  ii,  494. 
bivalent  (Nef),  A.,  i,  102. 
tetravalency  of  (Kekul6  Lecture), 

T.,  122;  P.,  1897,  236. 
particles,    presence   of,   in  gas  flames 

(Teclu),  a.,  ii,  22. 
assimilation  of,  by  nitrifying  bacteria 
(Stutzer     and     Hartleb),     A., 
ii,  348. 
Carbon  bichloride,   from  the  action   of 
aluminium  chloride  on  chloral  and 
on  ;?erttochlorethane  (Mouneyrat), 
A.,  i,  625. 
tetrachloride,  transition  tem- 

peratures   of,    solutions    of    car- 
bon tetrabromide  in  (Rothmund), 
A.,  ii,  159. 
purification  of ;  and  a  compound  of, 
with  phenylhydrazine  (Schmitz- 
Dumont),  a.,  ii,  140. 
action   of  potassium  hydroxide  and 
alkali  carbonates   on    (Desgrez) 
A.,  i,  166. 
Carbon    monoxide    {carbonic    oxide)   in 
minerals  and  rocks  (Ramsay  and 
Travers),  a.,  ii,  383;  (Tilden), 
A.,  ii,  383. 
preparation   of   (Wade  and   Pan- 
ting),    T.,      257;     P.,      1898, 
50. 
spectrum  of  the  flame  of  (Hart- 
ley), A.,  ii,  361. 
density  of  (Rayleigh),  A.,  ii,  290  ; 

(Leduc),  a.,  ii,  331. 
molecular  volume  of  (Berthelot), 

A.,  ii,  503. 
solubility  of,  in  water  (Bohr),  A,, 

ii,  211. 
effect  of  electric  discharge  on,  alone 
and  in  presence  of   nitrogen  and 
hydrogen      (Berthelot),      A., 
i,  394,  395. 
action   of,    on  solutions   of   copper 
sulphate  (Joannis),  A., 

ii,  221. 
action  of,  on  palladium  and  plati- 
num (IIarbkck  and  Lunge),  A., 
ii,  166. 
action  of  water  vapour  on  (Engler 

and  Grimm),  A.,  i,  176. 
and   c^ioxide,   water  and  hydrogen, 
equilibrium  between  (Hoitsema), 
A.,  ii,  370. 


Carbon  monoxide  (carbonic  oxide),  limits 
of  inflammability  of,  alone,  and 
when  mixed  with  acetylene  (Le 
Chatelier  and  Boudouard), 
A.,  ii,  574. 

combination  of,  with  oxygen  under 
the  influence  of  the  silent  dis- 
charge (Mixter),  a.,  ii,  202. 

rate  of  oxidation  of,  by  potassium 
permanganate  (Meyer  andSAAM), 
A.,  ii,  19. 

production  of,  during  chloroform 
narcosis  (Desgrez and  Nicloux), 
A.,  ii,  529. 

physiological  action  of  (Haldane 
and  Lorrain  Smith),  A.,  ii,  34. 

poisoning,  occurrence  of  glycosuria 
in  (Straus),  A.,  ii,  38. 

detection  of  (Gautier),  A., 
ii,  535. 

detection  of,  by  palladium  chloride 
(Potain  and  Drouin),  A., 
ii,  536. 

estimation  of  (Dennis  and  Edgar), 
A.,  ii,  309  ;  (Noyes  and  Shep- 
herd), A.,  ii,  542. 

estimation  of,  in  air  (Nicloux),  A., 
ii,  536;  (Gautier),  A.,  ii,  537 
640 ;  (de  Saint-Martin),  A., 
ii,  537. 

estimation  of,  in  blood,  (de  Saint- 
Martin),  A.,  ii,  637. 

separation  of  traces  of  gaseous 
hydrocarbons  from  (Gautier), 
A.,  ii,  640. 
Carbon  dioxide  {carbonic  anhydride) 
conductivity  of,  after  exposure  to 
Rontgen  rays  (Rutherford),  A., 
ii,  113. 

in  the  atmosphere  (Hogbom),  A., 
ii,  217  ;  (LiSvY  and  Henriet), 
A.,  ii,  573, 

effect  of  electrical  discharge  on 
alone  and  in  presence  of  hydro- 
gen and  nitrogen  (Berthelot), 
A.,  i,  394. 

density  of  (Leduc),  A.,  ii,  108,  331; 
(Rayleigh),  A.,  ii,  291. 

solubility  of,  in  water  and  alcohol 
(Bohr),  A.,  ii,  211. 

solubility  of,  in  sulphuric  acid 
(Schlcesing),  a.,  ii,  533. 

reduction,  electrolysis,  and  photo- 
lysis of  (Bach),  A.,  ii,  332. 

reduction  of,  by  nascent  hydrogen 
(Lieben),  a.,  ii,  217. 

and  nitrous  oxide,  or  sulphurous 
anhydride,  volumes  of  mixtures  of 
(Leduc),  A.,  ii,  326. 

and  other  gases,  mixed  hydrates  of 
(de  Forcrand  and  Sully),  A., 
i,  396. 
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Carbon  <2ioxide  {carbonic  anhydride) 
action  of,  on  soluble  borates 
(JoNRs),  A.,  ii,  640. 
progress  of  formation  of,  during 
nitrification  in  natural  waters 
(ADfcNKY),  A.,  ii,  86. 
estimation  of,  rapidly  (Dsnnis  and 

Edgar),  A.,  ii,  309. 
estimation       of,       apparattu      for 

(Kuntze),  A.,  ii,  406. 
estimation  of,  in  air  (Lkwamchiw), 
A.,    ii,     362 ;     (Gactieb),    A., 
u,  641. 
estimation    of,   in    natural    witers 
(Sktlkk),  a.,  ii,  261. 
Chloroearbonio  aoid,  ethyl  ic  salt,  ac- 
tion of  a- benzyl  hydroxylamine 
on  (HANTZ8CH  and  Saukr),  A., 
i,  171. 
action  of  wonitroethane  on,  and 
of     acethydroxiimic    acid     on 
(JoxM),  A  ,  i,  173. 
Carbon  bisnlphide,  dielectric  constant  of, 
at  -  185"  (DswARaudFLBMlNo), 
A.,ii,  27». 
dielectric  constants  of  mixtures  of 
chloroform    and    ethylic   alcohol 
with  (Philip),  A.,  ii.  9. 
solubility  of,   in   methylic   alcohol 

(Rothmund),  A.,  ii,  604. 
and  air,  reaction  of,  under  the  influ- 
ence of  light  (Bbrtuku>t),   a., 
ii,  508. 
detection  of  (Mbltzbr),  A.,  ii,  660. 
estimation  of,  in  alcohol  (Schmitz- 
Dcmont),  a.,  ii,  140. 
Carbon,    estimation    of    (Dobbie    and 
Lauder),  A.,  ii,  484. 
estimation  of,  error  due    to   weighed 

potash  bulbs (Auchy),  A.,  ii,  681. 
estimation  of,  by  persalphates  (Brun- 

neh),  a.,  ii,  350. 
estimation      of,      by     wet     methods 

(Phelps),  A.,  ii,  256. 
estimation  of,  in  iron  (Harbeck  and 
Lunok),  A.,  ii,  188  ;  (Donate  and 
Ehrenhofeb),  a.,  ii,  352. 
estimation  of,  in  steel  (Donath  and 
Ehrenhofer),  a.  ,  ii,  352 ;  (Auchy), 
A.,ii,  484. 
estimation    of,    in     organic    analysis 
(Morner),  A.,  ii,  256. 
Carbonaceous      shale      from       Sussex 

(Hewitt),  A.,  ii,  524. 
Carbon   compounds,   volatile,   supposed 
presence  ot,  in  the  atmosphere  (LftVY 
and  Henriet),  A.,  ii,  573. 
Carbon  oxidation,  reasons  for  adopting 

the  term  (Aueney),  A.,  ii,  86. 
Carbonyl  chloride,  action  of  hydroxyl- 
amine on  (HANTzscHand  Sauer),  A., 
i,  172. 


Carbonyldimethylacrylic     acid 

Acetoindipyruvic  acid. 
Carbonyldimethylcarbamide,     and     its 
nitroso-derivative        (FisCHKR      and 
Fhank),  a.,  i,  158. 
o-Carboxybensoylformic    aoid    (Zinckk 

anil  K(;ly),  A.,  i,  440. 
2-Carboxy-S:4-dimethoxymandelic  acid, 
and    its   luirium    salt  (Fritsch),  A., 
i,  664. 
a-Carboxyglntaconic     aoid,     7-cyano-, 
amide  of  (Errrra),  A.,  i,  298. 
cry-cyano-,    diet  hylic    salt,    action    of 
soda  on  (Kkueua),  A.,  i,  297. 
Carboxyglutaric  aoid  {propane-auui^-tri- 
carboxylie  acid),  ethylic  salt  ;  action  of 
ethylio  chlorofumarate   on   (Bsckh), 
A.,  i,  242. 
3'  (or  4')-Carboxy-2'-methylquinoline-2'- 
acetic  acid  and  its  salts  (Engklhard), 
A.,  i,  684. 
4'-Carbox7-2'-methylquinoline-3'-acetic 
aoid  and  its  salts  (Engelhard),  A., 
■  i,  683. 

o-Carbozypbenylacetio      aoid     (homo- 
phthalic  acid),  prci)arationof  (Oraebe 
and  TutJMi'Y),  A.,  i,  319. 
o-Carboxyphenyl'/Zchloracetio  acid  and 
its  anhydride  (Zincke  and  Eqly),  A., 
i,  440. 
Carboxyrinylacetio    acid,  a-bromo-ay- 
cyano-,  ethylic  salt  (Ekrbra),  A., 
i,  298. 
a7-cyano-,    ethylic     salt,    action     of 
bromine      and       of       potash      on 
(Krrera),  a.,  i,  298. 
Carmin,  a-  and  /3-bromo-,  condensation 
of,  with  diethylic  malonate  (Lieber- 
mann),  a.,  i,  682. 
Carminio  acid,  constitution  of  (Lieber- 

mann),  a.,  i,  682. 
Camaubaic  acid,  from  wool  fat  (Darm- 
stakdter  and  LiFscHiJTz),  A.,  i,  246. 
Camic    acid,    identity    of,    with    anti- 
peptone  (Balke),  a.,  i,  100. 
Carone  (Kondakoff  and  Gorbunoff), 
A.,  i,  145. 
constitution    of   (von    Baeyer    and 
Vilmoeu),  a.,  i,  442. 
cis-  and  irarw-Caronic  acids,  synthesis  of 
(Perkin    and    Thorpe),    P.,    1898, 
108. 
Caroubin,  the  carbohydrate  of  Ceratonia 
siliqua,  properties  and   preparation 
of  (Effront),  A.,  i,  398. 
presence  of  a  ferment  (caroubinase)  in, 
and     the     sugars      produced      by 
hydrolysis  (Effront),  A.,  i,  455. 
Caroubinase,  presence  of,    in  caroubin, 
mode  of  separation,  and  influence  of 
temperature  and  of  formic  acid  on  its 
activity  (Effront),  A.,  i,  455. 
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Caroubinose,  identity  of,  with  <£-matinose 

(van  Ekenstein),  a.,  i,  118. 
and  its  phenylhydrazone  and  osazone 

(Effront),  a.,  i,  460. 
Carpaine,  constitution  of  (van  Run), 

A.,  i,  283. 
Carposide,    a   glucoside    obtained   from 
papaya  leaves  (VAN  Eijn),  A.,  i,  283. 
Carvacrol,  from  oil  of  Monarda  fistulosa 

(Melzner     and     Kremers),     A., 

i,  326. 
detection  of,  by  formaldehyde  (Ende- 

mann),  a.,  ii,  147. 
chloronitroso-     (Oliveri-Tortorici). 

A.,  i,  304. 

Carvanol       {hexahydrocarvacrol),      and 

Carvanone,  constitution  (Marsh  and 

Hartridge),    T.,    857;     P.,     1898, 

170. 

Carvenol,     comparison     of,     with     its 

isomerides  (Marsh  and  Hartridge), 

T.,  861. 
from    chlorocamphene,    behaviour    of 

towards  phosphorus  pentachloride  ; 

semicarbazone    (Marsh   and   Har- 
tridge), T.,  852  ;  P.,  1898,  170. 
Carvestrene,      constitution      of     (von 

Baeyer  and  Villiger),  A.,  i,  442. 
Carvone,  estimation  of,  in  spearmint  oil 
(Kremers     and     Schreiner),     A., 
ii,  358. 
d-    and    ^Carvozimes,    solubilities    in 
d-limonene     of    (Goldschmidt    and 
Cooper),  A.,  ii,  563. 
Carylamine, constitution  of  (von  Baeyer 

and  Villiger),  A.,  i,  442. 
Cascara  sagrada  bark,    constituents   of 
(Dohme     and      Engelhardt),     A., 
ii,  629. 
Casein,  halogen  derivatives  of,   and  its 

molecular      weight       (Blum      and 

Vaxjbel),  a.,  i,  609. 
action  of  bromine  on  (Hopkins  and 

PiNKUs),  A.,  i,  504. 
action     of     hydrochloric      acid     on 

(Panzer),  A.,  i,  392. 
removal   of    glucoproteids    from,    by 

hydrolysis  (Eichholz),  A.,  i,  541. 
peptic  digestion  of  (Lindemann),  A., 

ii,  84. 
products    oi    trypsin-fermentation   of 

(Rohmann),  a.,  i,  56. 
absorption  of  the  phosphorus  in,  by 

the  alimentary    canal    (Marcuse), 

A.,  ii,  38. 
estimation  of,  in   faeces   (Poole),  A., 

ii,  317. 
Caseinogen,  products  of  peptic  digestion 

of     (Alexander;      Biffi),      A., 

ii,  615. 
precipitation   of,   in  milk,  as  test  of 

acidity  (Grutzner),  A.,  i,  100. 


Castor    oil,   dielectric    constant  of,    at 
-185°  (Dewar  and  Fleming),  A., 
ii,  279. 
action    of    heat     and     of    hydrogen 

chloride  on  (Meyer),  A.,  i,  237. 
buds,    preparation    of    ricidine    from 

(Schulze),  a.  ,  i,  42. 
seed,      solubility      of      globulin      of 
(Osborne     and     Campbell),     A., 
ii,  716. 
Catalytic    actions.      See    Affinity, 

chemical. 
Catechin,    extraction  of,  from  guarana 

paste  (Kirmsse),  A.,  i,  535. 

Catechol  (pyrocatechol),  condensation  of, 

with    piperidine    (Rosenheim   and 

Schidrowitz),  T.,  140;  P.,  1897, 

234. 

dimethylic   ether,    nitro-    (Mouretj), 

A.,  i,  644. 
ethoxyethylenic  ether  (Moureu),  A., 

i,  661. 
ethylenic  ether,  preparation  of ;  nitro-, 
and  amino-  and    salts  (Moureu), 
A.,  i,  644. 
carbonate,  and  its  ethylic  and  amylic 
salts  (Einhorn  and  Lindenberg), 
A.,  i,  409. 
Catechol,   4-chloro-    and   4  : 5-dichloTO- 
(Peratoner    and     Vitali),     A., 
i,  642. 
^e^rachloro-   (Menke  and  Bentley), 
A.,  i,  661. 
Catecholcarbo-anilide,       diethylamide, 
-hydrazide,  -^-phenetidide,    -phenyl- 
hydrazide,  and  -piperidide  (Einhoun 
and     Lindenberg),      A.,     i,      409, 
410. 
Catechol-jSy-propylic    alcohol    and    its 

acetate  (Moureu),  A.,  i,  644. 

Catechu,  Gambler-,  preparation  of  Gam- 

bier-fluorescein  and  Gambier-catechu- 

red       from       (Dieterich),       A., 

i,  330. 

Pegu,    action  of    Hiibl's    reagent   on 

(Boettinger),  a.,  i,  199. 
characteristic  reactions  of  extracts  of 
(Dieterich),  A.,  i,  269. 
Catechu-reds,       Gambler     and      Pegu 

(Dieterich),  A.,  i,  330. 
Cathartics,  action  of  saline  (Wallace 

and  Cushny),  A.,  ii,  442. 
Cat's  blood,  estimation   of  haemoglobin 
(Abderhalden),  a.,  ii,  415  ;  (KrI;- 
ger),  a.,  ii,  548. 
Cattle.     See  Agricultural  Chemistry. 
Cedar-wood,  essence  of  (Rousset),  A., 

i,  595, 
Cedrene  ;  Cedrol  and  its  acetyl  deriva- 
tive ;  iso-Cedrol  and  its  benzoyl  deriva- 
tive ;  Cedrone  and  its  oxime  (Rous- 
set), A.,  i,  595. 
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Cellulose,  action  of  hydrogen  bromide 

on ,  in  presence  of  ether  (  Fknton  and 

GosTLiNG),   T.,     567;    P.,     1898, 

147. 
action  of  silent  electric  discbarge  on, 

in     presence    of     nitrogen     (Bkr- 

THELOT),  A.,  i,  554. 
fermentation   of    (Omklianski),    A., 

i,  291. 
formation     of     furfuraldehyde    from 

(ViGNON),  A.,  i,  620. 
nitration  of,  and  the  nitro-compoaud 

produced  (Vionon),  A.,  i,  619. 
nitrate,  as  food  material  for  moulds 

(BoKOKNY),  A.,  ii,  39. 
separation  of  hemicellulose  and  lignin 

from  (Hoffmeistrr),  A,,  ii,  554. 
wheat,   reactions  of  (Sherman),  A., 

ii,  248. 
Eemieellnloie,  separation  of  cellulose 

and    lignin    from  (HoffhbistbrX 

A.,  ii,  644. 
Cellulose-carbohydratet,   separation  of, 
quantitatively  iu  vegftable  substances 
(Hokfmkistkr),  a.,  ii,  148. 
Celluloses,     nitrated,     and      celluloid, 

dichlorhydrinandepichlorhydrin  as 

solvents     for     (Flemmino),      A., 

i,  896. 
nitro-,  explosive   mixture  containing 

(GoTTio),  A.,  i,  245. 
Ceratophyllin,  identity  of,  with  methylic 
betorciiiolcarboxylatc     (Hksse),     A., 
i,  634,  680. 
Cereals,  ht-at  of  combustion  of  (Wiley 

and  BiuELOw),  A.,  ii,  470. 
estimation   of  starch   in    (Effront), 

A.,  ii,  195  ;  (Lintner),  A.,  ii,  661. 
See  also  Agricultural  Chemistry. 
Cerebro- spinal    fluid,     composition     of 

(Nawkatzki),  a.,  ii,  36. 
presence  of  choline  iu  (Hallibubton 

and  Mott),  A.,  ii,  242. 
Cerite  metals,  valency  of  (Muthmann), 

A.,  ii,  586. 
Cerium,  atomic  weight  of  (Boudouard), 

A.,    ii,     164 :     (WYRotJBOFF    and 

Verneuil),  a.,  ii,  294. 
compound  nature  of  (Brauner),  P., 

1898,  69. 
elementary    nature   of    (Wyrouboff 

and  Verneuil),  A.,  ii,  222. 
Cerium  salts,  action  of  certain  reagents 

on  (Haber),  a.,  ii,  295. 
Cerium  chloride,  molecular  weight  of,  in 

alcoholic  solution  (Muthmann),  A., 

ii,  687. 
sulphate,        solubility      in         water 

(Muthmann    and      Rolig),     A., 

ii,  376. 
Cerium    oxalochloride,     -bromide,    and 
-iodide  (Job),  A.,  i,  356. 


Cerium,  estimation  and  separation  of: — 

estimation      of,       in      the      presence 

of  the  rare  earths  (voN    Knorrk), 

A.,  ii,  311. 

estimation   of,    in   incandescent    gu 

mantles  (Uintz),  A.,  ii,  839. 
separation   of  thorium    from  (Hintz 
and  Weber),  A.,  ii,  193. 
Cerotie     aoid,     magnesium     salt     of 
(Darmstabdter  and  Lifhchittz), 
A.,i,  245. 
glyceryl    salt,     presence   of,    in  oak 
wood    and   b^rk   (Mbtzger),    A., 
ii,  88. 
Cenusite  from  Broken  Hill,  New  South 
Wales  (Mabsu),  A.,  ii,  80. 
artificial  (de  Schvlten),  A.,  ii,  31. 
Cerjlie      aleohol,      from      wool     wax 
(Darhstaedteb     and     LiFscuiJrz) 
A.,  i,  245. 
Cttraria  faJUunensit,  presence  of   cetr- 
aric  andatranoric  acids  in  (Zopf),  A.^ 
i,  489. 
Cetraria  islandiea,  composition  of,  and 
removal    of    the     bitter    constituent 
(Brown),  A.,  ii,  448. 
Cetraria  ialaruliai,  C.  juniperina  and  C. 
pintuiri,  constituents  of  (Hesse),  A., 
i,  534. 
Cetrarie  aeid  in  certain  lichens  (Zopf), 
A.,  i,  489. 
and  its  barium  salt  (Hbssb),  A.,  i, 
534. 
Chabasite,  vapour  pressures  of  partially 

dehydrated  (Tam.mann),  A.,  ii,  208. 
Chagual  gum.     SeeGum,  Chagual. 
Chalcocite  and  Chalcopyrite,  action  of 
sulphur  monochloride  on  (Smith),  A., 
ii,  571. 
Chalcostibite  from  Spain  and  Bolivia; 
identity    of     guejante     with    (Pen- 
field  and  Frenzel),  A.,  ii,  77. 
Chalk,       "fresh-water     chalk"      from 
Essex    (Dymono  and  Maryon)  A., 
ii,  386. 
See  also  Agricultural  Chemistry. 
Chalybite    {sicUrile),  electrical   conduc- 
tivity of  (Abt)  A.,ii,  107. 
Chalypite,   identity    of,  with   cohenite 

(Cohen),  A.,  ii,  232. 
Charcoal,  action  of,  in  the  purification 
of  spirit  (Glasenapp)  A.,  i,  616. 
oxidation  of,  by  nitric  acid  (Dickson 
and  Easterfield),  P.,  1898,  163. 
Charter,  proposed  supplementary,    cor- 
respondence    relating    to ;    notice  of 
motion  for  ;  action  of  Council  there- 
on, P.,  1898,  34,  61,  63. 
Cheese,     detection    of    margarine      in 
(Hefelmann),  a.,  ii,  266. 
estimation  of  foreign  fats  and  water  in 
(Devarda),  a.  ,  ii,  267. 
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Cheese,  examination  of,  German  official 
methods  for  the,  A.,  ii,  655. 
estimation   of   fatty  acids  in  (Weig- 

MANN  and  Backe),  A.,  ii,  635. 
See  also  Agricultural  Chemistry. 
Chelidonine,    constitution    of  (Herzig 
and  Meyer),  A.,  i,  53. 
detection  of  (Brociner),  A.,  ii,  269. 
Chemical  action.  See  Affinity,  chemical. 
Chemical  constitution  and  fluorescence 

(Meyer),  A.,  ii,  275. 
Chert,    phosphatic,    from    the    United 
States      (Kastle,      Frazer,       and 
Sullivan),  A.,  ii,  235. 
Chili  saltpetre.     See  Sodium  nitrate. 
Chitosamine  {glucosamine)   and  its  salts 
and  tartrate  ;   also  its  monacetyl  deri- 
vative,    oxime,     diphenylhydrazone, 
semicarbazone,  and  the  semicarbazone 
of  the  hydrochloride  (Breuer),  A., 
i,  620. 
Chloral,  formation  of  (Brochet),    A., 
i,  549. 
commercial  preparation  of  (Trill at), 

A.,i,  555. 
rapid    polymerisation    of  (Mallet), 

A.,  i,  62. 
action   of  aluminium  chloride,  and  of 
chlorine  in  presence  of  aluminium 
chloride  on  (Mouneyrat),  A. ,  i,  625. 
action  of  potassium    hydroxide   and 
alkali    carbonates    on    (Desgrez), 
A.,  i,  166. 
compounds    of,    with     formaldehyde 
(Pinner),  A.,  i,  626. 
Chloral  hydrate,  dissociation  of  (Nef), 
A.,  i,  109. 
detection  of  (  Jawoeowski),  A.  ,ii,  265. 
detection  of  in  urine  (Kulisch),  A., 
ii,  357. 
Chloralaminoazobenzeue  (Betti),    A., 

i,  656. 
Chloralhydroveratrine  (  Frankforter), 

A.,  i,  497. 
Chloralmethyleneglycol  oxide,  from  the 
action  of  alcoholic  ammonia  on  hexa- 
chlorodimethyltetroxan  (Pinner),  A., 
i,  627. 
Chloranilic    acid,  isoamylamine  salt  of 

(Jackson  and  Torrey),  A.,  i,  468. 
Chlorine,  atomic  refraction  of,  in  satur- 
ated   and    unsaturated    compounds 
(Swarts),  a.,  ii,  361. 
conductivity    of,    after    exposure    to 
Rontgen  rays  (Rutherford),    A., 
ii,  113. 
density  of  (Leduo),  A.,  ii,  108. 
dissociation  of  (Leduc),  A.,  ii,  215. 
Hydrochloric  acid  {hydrogen  chloride), 
electrolysis      of       (Haber),       A., 
ii,   364 ;    (Haber  and  Grinberg), 
A.,  ii,  215,  365. 


Chlorine : — 

Hydrochloric  acid  {hydrogen  chloride), 
conductivity  of,  after  exposure 
to  Rontgen  rays  (Ruther- 
ford), A.,  ii,  113. 
migration  ratio  of,  when  dissolved 
in  different  liquids  (Cat- 
taneo),  a.,  ii,  211. 
transference  ratios  of,  in  dilute  solu 

tion  (Bein),  a.,  ii,  553. 
temperature    coefficient   of  electro- 
lytic conductivity  of  (Schaller), 
A.,  ii,  322. 
critical  temperature  of  (Leduc  and 

Sacerdote),  a.,  ii,  20. 
critical     pressure    of   (Leduc     and 

Sacerdote),  A.,  ii,  20,  471. 

drying  of,  by  phosphoric  anhydride 

(Baker),  T.,  422  ;  P.,  1898,  99. 

action  of,  on  mercury,  in  presence  of 

oxygen  (Berthelot),  A.,  ii,  163. 

absorption  of,  to  form  standard  acid 

(Moody),  T.,  658  ;  P.,  1898,  149. 

Chlorides.  See  Agricultural  Chemistry. 

Chloride   of    Lime.       See    Bleaching 

powder. 
Chloric   acid,   detection    of     (Wood- 
ruff), A.,  ii,  254. 
Chlorates,    estimation  of,    by   iodine 

(BlALOBRZESKi),  A.,    ii,  184. 
Perchlorate,  detection  of,  in  Chili  salt- 
petre (Selckmann),  a.,  ii,  403  ; 
(Breukeleeven),    a.,    ii,    482; 
(Fresenius     and     Bayerlein), 
A.,  ii,  636. 
estimation    of,    in    sodium   nitrate 
(Winteler),  a.,  ii,  90. 
Chlorine,  detection  and  estimation  of : — 
detection  of,   in  bitter  almond  water 

(Fromm),  a.,  i,  266. 
estimation      of,       by      persulphates 

(Beunner),  a.,  ii,  350. 
estimation  of  bromine  and  iodine  in 
presence      of,      in     saline     waters 
(Richards),  A.,  ii,  253. 
separation  of  bromine  from  (Baubigny 

and  Rivals),  A.,  ii,  90. 
separation  of  bromine  from,  in  a  mix- 
ture of  alkali  salts  (Baubigny  and 
Rivals),  A.,  ii,  137. 
separation    of    bromine     and    iodine 
from  (Carnot),  A.,  ii,  349. 
Chlorite,  alteration  of,  by  coutact-meta- 
morphism  (Dalmer),  A.,  ii,  82. 
group,     constitution    of    (Dalmer), 
A.,  ii,  440. 
Chloritoid  from   Kincardineshire  (Bar- 
row), A.,  ii,  389. 
Chloro-derivatives.     See  under  : — 
Acetanilide. 

Acetic  acid  and  chloride. 
Aceto-j)-amidodimethylaniline. 
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Chloro-derivatives.     See  under : — 

Acetonaphthalide. 

Acetone. 

Acetophenonecarboxylic  acid. 

Acetylanisoil. 

Acetylidene  hydroxide. 

Acetyl-a-naphthylic  methylic  ether. 

Acetylpheiiotoil. 

Acetylphenylacetic  acid. 

Acetylphenylbenzamidine. 

Acetylphunylic  ethylic  ether. 

Ac<;tyl|)ro]iionamide. 

Acetylpyruric  chloralide. 

Acrylic  acid. 

Adenine. 

Albumin. 

tw-Amylaminooxyqninone. 

Amylic  alcohol. 

Anhydrocamphoronic  chloride. 

Aniline. 

Anilinobenzoparoxazine. 

Anilino-a-phenylacetic  acid. 

Aiiilino-a-propionic  acid. 

Aniaoil. 

.Vnisyl  methyl  ketone. 

Azobenzene. 

Azoxybanzene. 

Benzaldehyde. 

Benzanilidimidochloride. 

Benzene. 

Benzenediazocyanide. 

Benzenediazonium. 

Benzenylanilidoxime. 

Benzodiethylacetal. 

Benzodimethylacetal. 

Benzoic  acids. 

Benzonitrile. 

Benzophenonc. 

Benzoyl  pyruvic  chloranilide. 

Benzylbenzaldoxirae. 

Benzylifobenzaldoxime. 

Benzylhydroxylamine. 

Benzylic  cyanide. 

Benzylideue-a-naphthylamine. 

Benzylidenic  chloride. 

Benzylphenol. 

Bisdiketohydrindene. 

Bismuthotrianiayl. 

Butane  and  m- Butane. 

Butylic  alcohol. 

Caffeine. 

Camphene. 

Camphor. 

Carbazole. 

Carbocinchomeronic  acid. 

Carbon  tetrachloride. 

Carvacrol. 

Casein. 

Catechol. 
.  Chloral. 

Chloroform. 

Cinnamic  acid. 


Chloro-derivarives.    See  ilnder  :— 
Coerulif^none. 
Coumarone. 
Crosol  and  ^CreaoL 
Cyanethine. 
Cyanuramide. 
Cyanuric  chloride. 
Cymene. 

Cymeneaulphonic  acid. 
Diaoetoxynaph  thnlene . 
Diacetyliiiphi      '        '  vleuic  ether. 
Ditfoamyltini: 
DianiayUtibii.t ....  ...w.idu. 

Diazoaminobenzene. 

Diazobenzene. 

Diazoniuni  bromide. 

Dibenzylhydroxylamine. 

/i-Diethoxyacrylic  acid. 

Diethoxyte^rochlorodimethyltetroxan. 

Diethoxypurine. 

Dihydro  benzene. 

Dihydro-/i-camphylic  acid. 

Dihydro-rn-xylene. 

Dihydroxynaphthalene. 

Dihydroxynicotinic  acid. 

Diketotetrahyiironaphthalene. 

Dimethenetetroxan. 

Dimethenetrioxin. 

Dimethoxyraetliylphthalide. 

Dimethoxyquinoiie-diethyldiacetyl- 

acetal,  and  -dimethyldiacetylacetal. 
Dimethoxyqninonedimethylhemi- 

acetal. 
Dimethylhypoxanthine. 
Dimethyloxypurine. 
Dimeihylpurine. 

Dimethyli)yridinecarboxylic  acid. 
Dimethyltetroxan. 
Dimethyltrioxin. 
Diphenoxy  thiophosphamide. 
Diphenoxythiophosphoryl  chloride. 
Diphenylbenzene. 
Diphenylphosphoric  chloride. 
Ethane. 

Ethoxymethylpurine. 
Ethoxypurine. 
/3-Ethylamylamine. 
Ethylisoamylamine. 
Ethylcedriret 
Ethylenic  chloride. 
Ethylic  propylic  ether. 
Ethylidenebutylxylyl  methyl  ketone. 
Ethyloxindole. 
Fenchene. 

Fenchenephosphouic  acid. 
Formazylbenzenecarboxylic  acid. 
Fumaric  acid. 
Glyceryl  chlorhydrin. 
Glyoxylic  acid. 
Guanine. 
Harmine. 
Helicin. 
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Chloro- derivatives.     See  under  : — 
Helicoidin. 

ct/cZo-Heptanecarboxylic  acid. 
cyclo-Hexsine. 
Hydrobenzamide. 
Hydroxyacetophenone. 
Hydroxycj/cZohexane. 
Hydroxy  lepidine. 
Hydroxymethylethylquinoline, 
Hydroxymethylquinoline. 
Hydroxypropacetal. 
Hydroxypropylphthalazine. 
Hydroxypyridine. 
Hydroxyquinoline. 
Hypoxanthine. 
Lepidine. 
Lepidinic  acid. 
Leucodimethyllignone-blue, 
Lutidinecarboxylic  acid. 
Maleic  acid. 
Malonic  acid. 
Mandelic  acid. 
Mandelonitrile. 
Methoxybenzaldehyde. 
Methoxybenzoic  acid. 
Methyladenine. 
Methylaminomethylpurine. 
Methylaniline. 
Methylchloroform. 
Methylenephthalyl. 
Methylenic  chloride. 
Methylethylpyridinedicarboxylic  acid. 
Methylethylquinoline. 
2-Methyl-6-heptanone. 
o-Methylhexahydrobenzoic  acid. 
Methylic  ether. 
Methylic  ethylic  ether. 
Methyloxypurine. 
Methylphenomorpholine. 
Methylphthalazine. 
Methylphthalimide. 
Methylpurine. 
Methylquinoline. 
Methylquinolinecarboxylic  acid. 
3-Methylxanthine. 
Naphthacenequinoue. 
Naphthylamine. 
Naphthylic  phosphate. 
Papaverine  propochloride. 
iso-Pentane. 
c?/cZo-Pentanedione. 
cj/cZo-Pentanone. 
cj/cZo-Pentenedione. 
cycZo-Pentenone. 
Phenetoil. 
Phenoxyacetone. 
Phenylacetic  acid. 
Phenyl  benzyl  ketone. 
Phenylbutyltriazole. 
Phenylcarbamacetic  acid. 
Phenylchloroform. 
Ph  enyldihy  droisoindole. 


Chloro-derivatives.    See  under  : — 
Phenyldipiperidine-iV-phosphine. 
Phenylditolylmethane. 
Phenyl  ethyl  ketone. 
Phenylic  carbonate. 
Phenylic  ether. 
Phenylic  iododichloride. 
Phenylic  methylphosphinate. 
Phenylic  phosphate. 
Phenylic  phosphite. 
Phenylic  piperazinediurethane. 
Phenyl  methyl  ketone. 
Phenylmethylpyrrodiazole. 
Phenylmethylpyrrodiazolone. 
Phenylnaphthaphenazonium  chloride. 
Phenylphenazonium  chloride. 
Ph  enyl  phenylethy  1  triazole . 
Pheuylpropyltriazole. 
Phenylpyrrodiazole. 
Phenylpyrrodiazolonecarboxylic  acid. 
Phenylpyrrodiazolones. 
Phenylaposaffranine. 
Phenylsulphonehydrazobenzene. 
Phloroacetophenone  chloride. 
Propaldehydediethylacetal. 
Propane. 
Propionic  acid. 
Propylene. 
Propylic  alcohol. 
Propylic  chloride. 
Propyloxindole. 
Proteinochrome. 
Protocatechuic  acid. 
Purine. 
Pyridine. 

Pyridinetricarboxylic  acid. 
Quinoline  and  wo-Quinoline, 
iiosamine. 
a/>o-Saffranone. 
Salicin. 

Salicylaldehyde. 
Salicylaldoxime. 

Salicylic  acid.  / 

Saligenin. 
Selenoacetone. 
Selenoacetophenone. 
Succinic  acid. 
Succinophenylamic  acid. 
Telluroacetophen  one. 
Telluroanisoil. 

Telluro-^-anisyl  methyl  ketone. 
Telluroplienetoil. 
Telluroresorcinol. 
Telluro-^-tolyl  methyl  ketone. 
Tetracetylsalicin. 
Tetrisoamyldiamino-quinone  and  -oxy- 

quinone. 
Tetrethyldiaminodihydroxytriphenyl- 

methane. 
Theobromine. 
Thymol. 
Thymoquinone. 
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Chloro-deriTativet.     S«e  under : — 
Toluene. 

Tolueneduulpbonic  acid. 
Toloenesul phonic  Mid. 
Tolylic  methylic  cthera. 
Trianian^Rtil.i''  H<i,l 
Trimcth}'  liydrin. 

Triphenoln  I'lphoniam. 

TriphenyluUiauuue. 
Trii>henylethylene. 
Triphenylmethan*. 
Vanillin. 
Vanilloin. 
Veratrole. 
Xanthen. 
Xanthine. 
Xanthone. 
Xylylenol)is.iniline. 
Chloroform,  (lielc<tric  oonstanta  of  mix* 

tures    of   carbon    biaulpbidt     and 

athylic  alcohol  with  (Philip),   A., 

ii.». 
action  of,  on  phenylhydrazine  (Brun- 

NEB  and  Lbins),  A.,  i.  158. 
action  of  potaaaiom    hydroxide  and 

alkali  carbonatea    on     (Dmohbz), 

A.,  i.  166. 
production  of  carbonic  oxide  from,  in 

animals   (DEaoRSJC  and   NiCLOUx), 

A.,  ii.  629. 
estimation  of,  in  riacera  (Sbtda),  A., 

ii,  410. 
Chlorophyll.     See    Agricnltnral   Chem- 
istry. 
Chocolate,     estimation    of    sugar     in 

(KocQUEs),  A.,ii,  195. 
Cholanie  aeid,  proi)crtie8  of,  and  phenyl- 
hydrazone  derivative  of    its    ethylio 
salt  (BrLNHKiM),  A.,  i,  711. 
Choleehrome,  prc])aration  of,  from  liver 
and    its     properties      (Dastrb    and 
Florbsco),  a.,  i,  607. 
Choleateric     aeid,     non-formatiim     of, 
from  tliolic  and  bilianic  acids (Bl'Uf- 
HKiM),  A.,  i,  710,  711. 
Cholesterol,   presence  of,   in  oak  wood 

and        bark        (Metzoer),       A., 

ii,  88. 
from  Staphylocoeeua  alba  and  Fuau 

crispus  {Gt.B.ARv),  A.,  i,  549. 
from  wool  fat  (Darmstaedtek  and 

LiFSCHtJTz),  A.,  i,  470. 
origin   of  the,    in  bile   (Do yon   and 

Dufoitrt),  a.,  ii,  36. 
as  vaccine  for  snake  poisoning  (Phisa- 

Lix),  A.,  ii,  245. 
detection  of,    in  fats  (Fobster   and 

Riechelmann),  a.,  ii,  263. 
uo-Cholesterol,   formula  of  (Schulze), 

A.,  i,  463. 
from  wool  fat  (Darmstaedter  and 

LiFSCHiJTZ),  A.,  i,  470. 


Cholic  aeid,  action  of  hydriodic  acid  and 
phosphorus  on  (Senkowski),   A., 
1,  889. 
preparation    of,    its    anhydride  and 
teduotion   products    (Preol),     A., 
i,  708,   709. 
crystalline  form   and   oxidation  pro- 
ducts of  (Bclsbeim),  a.,  i,  710. 
Choline,  occurrence  of,  in  Strophanthiu 
A'omM  seeds  (Thom*),  A.,  i,  828. 
and  its  salts  (Oulewitsch),  A.,  ii, 

«22. 
physiological  action  of  (Halliburton 
and  Morr),  A.,  ii,  242. 
Cholylie  aeid,  non-formation  of,  in  free 
state ;    ita    metallic,     bromo-,     and 
nitHMierivativea       and       anhydride 
(Sr>{kow8KI),  a.,  i,  889. 
Cliromatophores,     activity    of   chloro- 
phyll   dependent     on    presence     of 
(Kny).  a.,  ii,  802. 
Chromite  (Chronu  iron  ore),  assay  of 
(Waller),  A.,  ii.  146. 
estimation  of  chromium  in    (Sani- 

tkk),  a.,  ii,  94. 
use  of  sodium  peroxide  in  analysis  of 
(Glaher),  a.,  ii,  488. 
Chromium,  pre|)aratiou  of,   by  means  of 
alutnimum     (Goldscbmidt),      A., 
ii,  509. 
electromotive  behaviour  of  (Hittorf), 
A.,  ii,  868. 
Chromium     salts,     colour    changes  of 
(Ve.sablb     and      Miller),      A., 
ii,  592. 
analysis  of  (Procter),  A.,  ii,  311. 
Chromium    arsenates      (Taruoi),     A., 
ii,  119. 
carbide  (Moibsan;,  A.,  ii,  161. 
Ms^toxide  {ehromie  oxide),  blue  glass 
containing (DuBOtN),  A.,  ii,  593. 
action      of     arsenious      acid      on 
(Reichard),  a.,  ii,  22. 
silicide  (Zettel),  A.,  ii,  520. 
action  of  .sulphur  on  (de  Chalmot), 
A.,ii,  114. 
sulphide  (Schneider),  A.,  ii,  230. 
chrome    alums,   refractive  indices   of 
blue  and  green  solutions  of  (Soret, 
BoKEi,,  and  Dumont),  A.,  ii,  274. 
Chromammonium    salts  :  —  Nitrosyl- 
tetrathiocyanodiamminechromium 
(Werner     and     Richter),      A., 
i,  57. 
Chromic    acid,  estimation  of  (Proc- 
tkk),  a.,  ii,  311. 
estimation      of,      volumetrically 

(Ruoss),  a.,  ii,  644. 
separation      of      aluminium     from 

(Brearlet),  a.,  ii,  460. 
separation  of  iron  and  manganese 
from  (Brearlet),  A.,  ii,  409. 
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Cliromiam  — 
Chromates,  influence  of,  on  germinating 
seeds  ( 7andevelde),  A.,  ii,  302. 
estimation      of,     volumetrically 

(BlALOBRZESKi),  A.,  ii,  184. 
separation   of  chromic    salts    from 
(Breakley),  a.,  ii,  488. 
^e^roxide     and     salts     of  ^erchromic 

acid  (WiEDE),  A.,  ii,  28,  295. 
Thiocliromic  acid  and  its  salts  (Schnei- 
der), A.,  ii,  230. 
Thiodichromic     acid  and    potassium 

salt  (Schneider),  A.,ii,  229,  230. 
Chromous      potassium     carbonates 
(Batjg6),  a.,  ii,  592. 
sodium    carbonate     (Baug:i^),    A., 
ii,  294. 
Cliromiam,   detection,  estimation,   and 
separation  of: — 
detection     of,    spectroscopically     (de 

Gramont),  a.,  ii,  636. 
detection  of  traces  of  magnesia  in  pre- 
sence of  (Romijn),  a.,  ii,  458. 
effect  of,  on  copper  estimation  (  Brear- 

ley),  a.,  ii,  258. 
estimation  of  (Brearley  and  Jervis), 

A.,  ii,  642. 
estimation  of,  colorimetrically  (Hille- 

brand),  a.,  ii,  541. 
estimation    of,    volumetrically    (Lef- 

fler),  a.,  ii,  460. 
estimation  of,  in  chrome  ore  and  ferro- 

chromium  (Saniter),  A.,  ii,  94. 
estimation  of,  in  ferrochromium  and 
chromium  steel  (SpuLLERand  Bren- 
ner), A.,  ii,  95;  (Fresenius  and 
Bayerlein),  a.,  ii,  260. 
estimation  of  vanadium  in  presence  of 

(Hillebrand),  a.,  ii,  541. 
separation  of  aluminium  and  zinc  from 

(Parr),  A.,  ii,  52. 
separation  of  iron  from  (Brearley), 

A.,  ii,  143,  648. 
separation  of  zinc,  manganese,  cobalt, 
and  nickel  from   (Wynkoop),    A., 
ii,  54. 
Chromium  steel,  estimation  of  chromium 
in  (SPiTLLER  and  Brenner),  A.,  ii,  95  ; 
(Fresenixts    and    Bayerlein),    A., 
ii,  260. 
Chrysin,  the  diazobenzene  derivative  of 
(Perkin),  T.,  669  ;  P.,  1898,  161. 
dimethylic  ether   (Friedlandeu  and 
Sghnell),  a.,  i,  24. 
Chrysocetraric  acid,  occurrence  of,  in 
Cetraria  pinastri ;    its    metallic    and 
ethylic  salts,  acetyl,  and  benzoyl  deri- 
vatives (Hesse),  A.,  i,  535. 
Chrysoidine       (penzovcazo-va.-phenylene- 
diamine),       triazine      derivative     of 
(Noelting     and      Wegelin),      A., 
i,  155. 


Chrysophanic  acid,  {dihydroxymethyl- 
anthraquinone),  presence  of,  in  Gas- 
parrinia  cirrhochroa  (Ach.)  and  in 
Callopismaflavoviresceiis  (Mass.),  and 
identity  of,  with  parietin,  physciacic 
acid,  chrysophyscin,  and  physcion 
(Zopf),  a.,  i,  89. 
Chrysophyscin,  identity  of,  with  chryso- 

phanic  acid  (Zopf),  A.,  i,  89. 
Chrysotoxin,  preparation  of,  from  ergot 

(Jacoby),  a.,  i,  268, 
Cinchomerimide,    velocity     of     hydro- 
lysis of  (Miolati),  a.,  i,  243. 
Cinchonamine  hydrochloride,  compounds 
of,  with  metallic  chlorides  (Botjtroux 
and  Genvresse),  A.,  i,  52. 
Cinchonine,  alleged  conversion  of,  into 
cinchonidine  (Paul  and  Cownley), 
A.,  i,  51. 
conversion  of,  into  its  isomerides  by 

acids  (Skraup),  A.,  i,  51. 
Z-tartrate  (Marckwald  and 

Chwolles),  a.,  ii,  372. 
hydrogen   d-   and   Z-tartrates,  boiling 
points    of    solutions    of    (Marck- 
wald     and      Chwolles),       A,, 
ii,  367. 
Cinchotine,  nomenclature  of  (Skeaxtp), 

A.,  i,  497. 
Cinchotinesulphonic     acid     (Skraup), 

A.,  ii,  51. 
Cinnabar  from   China   (Teemiee),    A., 
ii,  167. 
action  of   sulphur    monochloride  on 
(Smith),  A.,  ii,  571. 
Cinnamaldehyde,  action  of  silent  electric 
discharge       on,      in     presence     of 
nitrogen  (Berthelot),  A.,  i,  554. 
action     of    ethylic     acetoacetate     on 

(Knoevenagel),  a.,  i,  406. 
condensation  of,  with  hydrocotamine 
(Kersten),  a.  ,  i,  703. 
Cinnamaldehydediethylacetal    and    its 
monobromo-derivatives  (Claisen),  A., 
i,  422. 
Cinnamaldehydedimethylacetal 

(Fischer       and       Hoffa),       A., 
i,  660. 
and      its     monobromo-derivative 
(Claisen),  A.,  i,  422. 
Cinnamamide,     formation    of    additive 
compound  by  the  action  of  bromine 
on  (Fkeundler),  A.,  i,  563. 
o-nitro-  (Pschorr),  A.,  i,  492. 
Cinnamene.     See  Styrene. 
Cinnamic  acid    {^-phenylacrylic   acid), 
preparation  of,  from  benzaldehyde, 
acetic  anhydride  and  sodium  acetate 
(Nef),  a.,  i,  111. 
formed    by  hydrolysis   of    Barbadoes 
aloes-resin  (Tschirch  and  Peder- 
sen),  A.,i,  599. 
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CinnAinio  aoid  and  ita  bromo-,  dibromo*, 
(fichloro-,  cyano-,  cyanoaitro-,  dt- 
iodo-  and  nitro-deriTativea,  etherifi- 
cation  of  (Si'DBOROUOB  and  Lu>Ti>), 
T..  88,  91,92;  P.,  1897,240. 
a-oyano-,  and  o^iyano^-nitro-, 
niethylic  wlta  (Scdborouoh  and 
Lloyd),  T.,  88  ;  P.,  1897,  840. 

a^^-Cinnamie    atid,    and   its   •-    and 

/l-bronto-deriTatiTM,eth«rification  of 

(SrsBOROCOB  and  Llotd),  T.,  91 ; 

P.,  1897,  240. 

a-bromo-,  action  of  sulphorio  acid  on 

(LiBBBRMAHM),  A.,  i,  082. 

/Sbromo-,  methylic  aalt  (Sudborouoh 
and  Llotd),  T.,  87  ;  P.,  1897.  240. 
Cinnamomum      Culilawan,     oil        of 
(OiLDKMKisTKR  and    Stbphan),   A., 
i,  202. 
Cinnamonitrila,  o-amino-,  and  ita  picnta 
and  acetyl  deriTative(PacHOK»),  A., 
i,  492. 
o-nitro-  (PscnoBR),A.,  i,  492. 
Cinnamoylbromamide,  /i- bromo- 

(FllKIM)LRK),   A.,i,&64. 

SCinnamoyll  :  2-diphenyldiketodi- 
hydropyrroline  (Scnirp  aud  GioLl), 
A  ,  i,  4<.tO. 

Cinnamylidaneacetoacetie  aeid,  ethylic 
salt  (Kno«vkna(jki,),  A.,  i,  406. 

OiiuuunylideBacf  iaminoorotonitrile ,  m  • 
nitro-  (Mohr),  A.,  i,  27. 

Cinnamylidenaeamaranone,  3 : 4-diaoatyl 
dorivative  of  (Hai.lek  and  VON 
KOSTANECKI),  A.,   i,  201. 

Cinnamylideneindanedione  (von  Kosta- 

NKCKl  and   I<A<ZKnWSKl),  A.,  i,  32. 

I'-Cinnamylidinephthalasine  (Gabriel 

and  E-sciiKNHACH),  A.,  i,  213. 
Citraconio  acid,  electrolytic  dissociation 

of  (Smith),  A.,  ii,  285. 
ethylic       salt,       condensation      of, 

with  piperidine    (Ruhemann    and 

Browning),  T.,    726 ;    P.,    1898, 

167. 
Citraconio  anhydride,  action  of   alco- 
holic ammonia  on  (Piutti),  A.,i,  634. 
Citraconimide,    velocity    of    hydrolysis 

of  (MioLATi),  A.,  i,  243. 
amino-     (Wislicenus     and     Kiesk- 

wetter),  a.,  i,  240. 
Citral  (2  : 6-dimethyl-£i^-'octadietu-6-al) 

from  oils    of   Citrug  limonum  and 

Andropogon eitratua  (Doebner),  A., 

i,  676. 
from  lemon -grass  oil  (Tiemann),  A., 

i,  677. 
from  oil  of  sassafras  bark  and  leaves 

(Power  and  Kleber),  A.,  i,  326. 
constitution  of,    and  action  of  potas- 
sium carbonate  on  (Verley),   A., 

i,  657. 


Citric  aeid,  allotropic  forms  of  (Nicol), 
A.,  ii,  869. 
electrolytic  dissociation  of  (Smith), 

A.,  ii,  285. 
effect  of  t<^m)M'niture  on  the  acidity  of 

(Dboener),  a.,  i,  404. 
production  of,  from  su^r  by  moulds 

(Wkkmbr),  A.,  ii,  446. 
growth  of    FertuiUium   glaueum  in 

(Wbhher),  a.,  ii,  898. 
estimation  of,  in  tobacco  (KiaauNo), 

A.,  li,  659. 
estimation  of  tartaric  acid  in  (Born- 
traobr),  a.,  ii,  642. 
CUrompees    jftfftrianua,     oxygen     re- 
quisite for  the  growth  of(WRHMER), 
A.,  ii.  446. 
CitraatUol,  separation  of  geraniol  from  ; 
acetate,     valerate,      oexoate      and 
crotonate  of  (  Plata ir  and  Labb£), 
A.,  i,  618. 
hydrogen      phthalate,      silver     and 
methylic    saltx,     diphenylurethane 
(Krdmamn  aud  HiTH),  A.,  i,  36. 
Oilnu madurenn»,o\[  of  (UiLnEMEisTER 

and  Strpiian),  A.,  i,  202. 
Cladina  alpestria  and  C.   silvatiea,  con- 
stituents of  (Zopf),  A.,  i,  489. 
Cladonia    mnauroereea    and    C.    rangi- 
ferina,  constituents  of   (Zopf),    A., 
i,  489. 
Cladonia    coee\fera,    C.    pyridata,     C. 
rang^erina,     and      C     ranffiformui, 
constituents  of  (Hesse),  A.,  i,  533. 
Cladonia  pyxidata,  pressure  of  emulsin 

in  (HftRiHSKT),  A.,  i,  612. 
CladtkhrirAWe  fungus,  a  nitrifying,  and 
conditions  of  growth   (Stutzer  and 
Hartleb),  a.,  ii,  301. 
Clay    from    Wyoming    (Knioht),    A., 

ii,  610. 
Clinohedrite    from    New  Jersey  (Pen- 

fielu  and  Foote),  A.,  ii,  607. 
Clover.     See  Agricultural  Chemistry. 
Cloves,   oil   of,    constituents    of   (Erd- 

mann),  a.,  i,  37. 
Clapeine,  and  its  sulphate,  and  hydro- 

lytic  products  (Kossel),  A.,  i,  715. 
Coal,   composition   of  pre-carboniferous 
(Hodgson),  A.,  ii,  120. 
from   New    South   Wales  (Minoate 

and  Card),  A.,  ii,  385. 
from     Nova    Scotia     (Gilpin),     A., 

ii,  384. 
analysis  of  (Hillkbrand,    Dudley, 
and  NoYEs),  A.,  ii,  489. 
CoaUgas,  recent  developments  in  light- 
ing by  (Bunte),  a.,  i,  218. 
action  of  concentrated  sulphuric  acid 

on  (Fritzsche),  A.,  i,  115. 
estimation  of  benzene  iu   (Harbeck 
and  Lunge),  A.,  ii,  193. 
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Coal-gas,  estimation  of  free  nitrogen  in 

(Arth),  a.,  ii,  535. 
estimation    of   sulphur    in    (Longi), 

A.,  ii,  535. 
Coal  Measures  of  Missouri,  native  iron 

in  (Allen),  A.,  ii,  120. 
Cobalt,  atomic  weight  of  (Richards  and 
Baxter),  A.,   ii,    377  ;    (Winkler), 
A.,  ii,  475. 
Cobalt  bases,  colour  and  constitution  of 

(Kurnakoff),  a.,  ii,  476. 
Cobalt  ammonia  salts(JoROBNSEN),  A., 

ii,  592. 
Anhydrozycobaltammine  salts  (Wer- 
ner and  Myliu.s),  a.,  ii,  334. 
Aquopentamminecobalt  sulphite 

(HoFMANN     and      Reinsch),     A., 

ii,  378. 
Aquotetramminecobalt       ammonium 

sulphite  (HoFMANN  and  Reinsch), 

A.,  ii,  379. 
Diaqaotetramminecobalt       sulphate, 

basic  (Jorgensen),  A.,  ii,  227. 
Disulphitotetramminecobalt  ammonia 

(Werner  and  GRiJGER),  A.,  ii,  380. 
Hydronitritoiminohezamminedi- 

cobalt  salts  (Werner  and  Stein- 

itzer),  a.,  ii,  226. 
Hydronitritoimino-octamminedi- 

cobalt  salts  (Werner  and  Baselli), 

A.,  ii,  225. 
Hydrosulphatoimino-octamminedi- 

cobalt  salts  (  Werner  and  Baselli)  , 

A.,  ii,  224. 
Imino-octamminedicobalt    salts 

(Werner,  Baselli  and  Beddow), 

A.,  ii,  224,  225. 
Luteocobaltic      fluoride,      borofluor- 

ide,  fluoroxy-molybdate,  -tungstate, 

-uranate,  and  -vanadate,  silicofluor- 

ide  and  titanofluoride  (Miolati  and 

Rossi),  A.,  ii,  222,  223. 
Melanocobalt  chloride  (Werner  and 

Baselli),  A.,  ii,  226. 
Ozodi-imino-octammiuedicobalt  salts 

(Werner and  Beddow),  A.,ii,  223. 
Ozycobaltammine  salts  (Werner  and 

Mylius),  a.,  ii,  335. 
Sulphitopentamminecobalt      sulphite 

(Werner  andGRiJGER),  A.,  ii,  379. 
Sulphitotetramminecobalt  sodium  sul- 
phite   (HoFMANN    and    Reinsch), 

A.,  ii,  379. 
Tetramminecobalt  sulphite  (Hofmann 

and  Reinsch),  A.,  ii,  377. 
Tetramminediaquodiamminecobalt 

salts,    anhydrobasic    (Jorgensen), 

A.,  ii,  227. 
Cobalt    bromide,    molecular    weight   of 

(Werner),  A.,  ii,  214. 
potassium  carbonate  (Reynolds),  T., 

264  ;  P.,  1898,  54. 
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Cobalt   chloride,    molecular    weight    of 
(Werner),  A.,  ii,  214. 
transference    ratios  of  (Bein),    A., 
ii,  554. 
nitrite,  double  salts  of,  with  nitrites  of 
other     metals     (Rosenheim     and 
Koppel),  a.,  ii,  430. 
oxide,    action    of    arsenious   acid   on 

(Reichard),  a.,  ii,  22. 
sulphate  and  nitrate,  vapour  pressures 
of  saturated  solutions  of  (Lesc(bur), 
A.,  ii,  109. 
sodium,    potassium,  and  silver  nitro- 
cyanides  (Rosenheim  and  Koppel), 
A.,  ii,  432. 
Cobalt,     detection,     estimation,     and 
separation  of: — 
detection   of   traces   of    magnesia    in 

presence  of  (Romijn),  A.,  ii,  458. 
estimation   of,    electrolytically  (WoL- 

man),  a.,  ii,  51. 
estimation  of,  volumetrically(HARRis), 

A.,  ii,  487. 
separation    of   aluminium    and    zinc 

from  (Parr),  A.,  ii,  52. 
separation  of  iron  from  (DucRu),  A., 

ii,  54  ;  (Brearley),  A.,  ii,  96. 
separation    of    iron,    chromium,   and 
aluminium    from   (Wynkoop),   A., 
ii,  54. 
separation  of   zinc    from  (Waller), 
A.,  ii,  257. 
Cobaltite,  action  of  sulphur  monochloride 

on  (Smith),  A.,  ii,  571. 
Cobra-venom,    influence    of,  on    blood- 
coagulation  (Stephens  and  Myers), 
A._,  ii,  479. 
Cocaine,  constitution  of  (Willstatter), 
A.,  i,  161. 
hydrochloride,  specific  rotatory  power 
and  solubility  of  pure  (H^rissey), 
A.,  i,  498. 
physiological  action  of  derivatives  of 
(Vinci),  A.,  ii,  242. 
Coccellic  acid,  occurrence  of,  in  Cladonia 

coccifera  (Hesse),  A.,  i,  533. 
Cochlearia  Armoracia  (horseradish),  pre- 
sence of  glucoside  in  root  of  (Gada- 
mer),  a.,  ii,  180. 
Cocoa,    estimation    of    sucrose    in    (db 

Koningh),  a.,  ii,  314. 
Codeine,  detection  of  (Brociner),    A., 
ii,   269 ;  (Bruylants),    A.,   ii,    270 ; 
(Serg^eff),  a.,  ii,  467. 
Coerulignone,    action    of   acids    on,   in 
aqueous  and  alcoholic  solution  ;  chlor- 
hydro-derivative    (Liebermann    and 
Cybulski),  a.,  i,  378. 
Coffee,  estimation  of  caffeine  in  (Forster 

and  Riechelman),  A.,  ii,  269,  359. 
Cohenite  from  the  Beaconsfield  meteorite 
(Cohen),  A.,  ii,  171. 
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Cobenito  in  telluric  iron  from  OreenUnd 
(Couen),  a.,  ii,  83,  232. 

from     the     Wichita     Co.     met«orit« 
(CoHKN),  A.,  ii,  83. 
a-Collidine.     8m  2-MethyI-4-etbylp7ri- 

•lino. 
3-Collidinfl.     See  4-Heth7l-8-ethyIpyri- 

ditio. 
Oollidone  {oxyptomaine),  preparmtion  of 

a  (DR  CoiflNCK),  A.,  i,  455. 
CoUyrite    (T)    from    NflwcasUe-on-Tyna 

(MriiToN  and  Shaw),  A.,  ii,  887. 
Colophony,    detection    of,    in    dammar 
nain  and  in  snaiacam  reain  (Uib«oh- 
aoHN)  A.,  ii,  666. 

examination    of    (Dibtbriob),      A., 
ii,  655. 
Ooloetmm.    See  Agrieoltaral  Chemiatrr. 
Colour  and  coaatitation  of  halogea  doable 

aalte  (KuRNAKorr),  A.,  ii,  47S. 
Colooring    matter,    C„H„Of,    and    iU 

acetyl  derivative  from  loavea  of  Arclo- 

siMphylot  uva  urxt,  and  broach  learea 

(Pkrkin),  p.,  ItM,  104. 
Colouring  mattera,  fcrmginona,  of  aedi- 
military  rooks  (Spriko),  A.,  ii,  625. 

metallic  salt^  of  natural  yellow,  and 
their    constitution    (Pkrkin     and 
Wood).  P.,  1S98,  67. 
Colouring  matters.     See  alao  :—■ 

Acety  Id  iazobenxenemorin. 

Aingciiin. 

Henzoyl-p-lencaniline. 

Beuzoyl-/>-roaaniline. 

Bismarck  -  brown. 

Carminic  acid. 

Chlorophyll. 

Cholecnrome. 

Chrysin. 

Chrysoidine. 

Ccernlignone. 

Crystal- violet. 

Diacetyldiazobeuzene-euxanthone. 

Diamine  dyes. 

Diazobenzeueapigenin. 

Diazobenzenechrysin. 

Diazobenzene-euxanthone. 

Diazobenzeiiemorin. 

Dimethyllignone-blue. 

Dimethylphenosaffranine. .. 

Dimethyla;x)I)heDOsaffranine. 

Dimethylrosi  ndnline. 

Dimethylsaffraninc. 

Dimethylaposaffranine. 

Disazo-colouriiig  matters. 

j7-Ethoxyglauconic  acid. 

Ethylsaffraninone. 

Ethylsaffranol. 

EthyltolusaflFranine. 

Ethyltoluajuosatfrauone. 

Euxanthone. 

Ferrin, 


Colouring  matters.    See  : — 

Fisetiii. 

Flcniiii)^'iii. 

Oeiitisin. 

Glaaconic  acid. 

Haemin. 

Hamcttlobin. 

Homoflemingin. 

Homovitoxin. 

Hydraiine  dyes. 

Indigo. 

Indigoimine. 

Leueaniline. 

LateoUn. 

Magenta. 

Malachito-green. 

Methoxyroeindone. 

MethylaminosafTranine. 

Methyleiif-hluc. 

Methylenolignone-blue. 

Methylphenetolyliqwnfihinine. 

Methyla;N>8affranine. 

Metbyltolasaffranine. 

Moiin. 

Myricctin. 

Myrticolorin. 

/S-Naphthaglauconic  aoid. 

a-Napbthylsaffranol. 

Osyritrin. 

Oxyhemoglobin. 

Pbenylroaindnline. 

Pbenylsaffranine. 

PAenyla/wsafTranine. 

Pbenylsaflranolcarboxylic  acid. 

Phonylsaflfranolsulphonio  acid. 

Phenyltolnphenazonium. 

Proteinochrome. 

Quercetiii. 

iso- Rhamnetin. 

Bhodamine. 

Rosanilines. 

wo^Rosindone. 

Saffraniae  and  a;w-Saffranine. 

Tar  trazi  lies. 

Urobilin. 

Vitexin. 

•Waras.' 
Columbite,  action  of  sulphur  monochlor- 

ide  on  (Smith),  A.,  ii,  672. 
Oolumbium.     See  Niobium. 
Combination  and  nubstitution  (Wald), 

A.,ii,  327. 
Combustion    iu  rarefied    air   (Bensdi- 
CENTi),  A.,  ii,  215. 
slow,  in  presence  of  water  (Nbf),  A. , 
i,.110. 
Comendite   from  Sardinia    (Bertolio), 

A.,  ii,  81. 
Compressibility  of  gases,  as  a  function 

of    their    critical    temperature     and 

pressure  (Leduc    and    Sacehdote), 

A.,ii,  470. 
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Compressibility  of  solutions  (Gilbault), 

A.,  ii,  111. 
Condensation  of  water  vapour  in  presence 
of  dust-free  gases  (Wilson),  A.,  ii,  372, 
Conductivity  of  electrolytes.  See  Electro- 
chemistry. 
Confervas,     formation     of      starch     in 

(Bokorny),  a.,  ii,  41. 
Conglntin,     Ritthausen's,     composition 
and    properties     of    (Osborne     and 
Campbell),  A.,  ii,  624. 
Coniferin,    action   of  calcium  hydrogen 

sulphite  on  (Klason),  A.,  i,  398. 
Conifer-seeds,     the    proteid    matter    of 
(Schulze),  A.,  i,  608. 
decomposition    products    of    proteids 
from  (Schulze),  A.,  ii,  179. 
Coniine,   constitution  and  physiological 
action  of  (Moore  and  Row),   A., 
ii,  176. 
detection  of  (Melzeb),  A.,  ii,  651. 
detection  of,  in  tinctures  (Katz),  A., 
ii,  548. 
7'-Coniine,    existence     of,     in    solution 

(KiJSTER),  A.,  ii,  549. 
Constitution,  chemical,  and  fluorescence 

(Meyer),  A.,  ii,  105. 
Cookeite    from    Maine  (Warren),   A., 

ii,  608. 
Copal,  action  of,  on  photographic  plates 

(Russell),  A.,  ii,  288. 
Copiapite  in  Paris  basin  (Laoroix),  A., 

ii,  384. 
Copper,  native,  from  New  Jersey  (Foote), 
A.,  ii,  602. 
crude,     impurities     in     (Schlagden- 

hauffen),  a.,  ii,  118. 
distribution    of   precious  metals  and 

impurities  in  (Keller),  A.,  ii,  50. 
action  of  sulphuric  acid  on  (Basker- 

ville),  a.,  ii,  22. 
action    of   anhydrous   nitric  acid   on 

(Veley  and  Manley),  A.,  ii,  277. 
action  of,  in  ordinary  distilled  water 

on  Tubifex  (Ringer),  A.,  ii,  176. 
physiological  action  of  (Koldewey), 
A.,  ii,  37. 
Copper  alloys,  estimation  of  phosphorus, 
arsenic,  bismuth,  cadmium,  nickel 
and    cobalt    in    (Thompson),    A., 
ii,  97. 
with  aluminium,   Rontgen  ray  photo- 
graphs of  (Heycock  and  Neville), 
T.,  720;  P.,  1897,  106. 
with    antimony  {copper    antimmvide), 
crystallised,    from    smelting   works 
(Hlawatsoh),  A.,  ii,  603. 
with  beryllium  (Lebeau),  A.,  ii,  292. 
with     cadmium    (Senderens),     A., 

ii,  25, 
with    nickel,    assay  of  (Riche),  A,, 
ii,  354. 


Copper  alloys,  with  silver,  tin  and  zinc 
(Herschkowitsch),  a.,  ii,  583. 
with  silver  and  zinc  (Fowler    and 

Hartog),  a.,  ii,  24, 
ternary,  with   tin   and   antimony  or 
lead  and  antimony  (Charpy),   A. , 
ii,  584. 
Copper  salts,   colour  and  constitution  of 
complex  (Kurnakoff),  A.,  ii,  476. 
Copper    phosphide     (Granger),      A., 
ii,  474. 
silicide,   action    of    sulphur    on    (de 
Chalmot),  A.,ii,  114. 
action  of  zinc  on  (de  Chalmot), 
A.,  ii,  474. 
potassium      thiosulphates      (Muth- 
MANNand  Stijtzel),  A.,  ii,  513. 
Cupric     salts      dissolved      in     liquid 
ammonia,    electrolysis  of  (Cady), 
A.,  ii,  204. 
action  of  cadmium  on    solutions    of 

(Senderens),  A.,  ii,  26, 
action  of  hydrogen  sulphide  on  (Cop- 
pock),  A.,  ii,  221. 
Cupric    Ay^erborate  (Melikoff     and 
Pissarjewsky),  A.,  ii,  375. 
potassium    carbonates     (Reynolds), 

T.,  263  ;  P.,  1898,  54. 
chloride,      transference      ratios      of 
(Bein),  a.,  ii,   554. 
hydrolytic  dissociation  of  (Ley),  A. , 
ii,  66. 
hydroxide,   colloidal  and   crystalline 

(Bemmelen),  a.,  ii,  220. 
nitrite,  triple  salts  with  the  nitrites 
of   ammonium,    barium,    calcium, 
potassium    and    strontium    (Przi- 
bylla),  a.,  ii,  162, 
hyponitrite  (Kirschner),  A.,  ii,  374, 
oxide,  dielectric  constant  of,  at  -  185°, 
when  mixed    with  ice  (Dewar 
and  Fleming),  A.,  ii,  280. 
behaviour  of  glycerol  with  (Bulln- 

heimer),  a.,  ii,  262. 
and      oxychlorides,       action      of 
arsenious  acid    on   (Reichard), 
A.,  ii,  22. 
phosphate,  influence    of  temperature 
and    pressure    on   the   velocity  of 
reaction  of  hydrogen  sulphide  and 
(Colson),  a.,  ii,  505. 
sulphate,    absorption    spectrum    and 
dissociation      of,      in     solution 
in  methylic  alcohol    (Carrara 
andMiNOZZi),  A.,  ii,  286. 
transference  ratios   of  (Bein),  A., 
ii,  553. 
^    electrolysis   of  solutions   of  (Ull- 
mann),  a.,  ii,  12. 
electrolysis  of  solutions  containing 
sulphuric  acid  and  (Schradeb), 
(  A.,  ii,  13. 
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Caprie  8alphat<«  and  nitrate,  Dolarisa- 
tion  in  the  electrolysis  of 
(Jahn),  a.,  ii,  497. 
vapour  pressures  of  saturated 
solutions  of  (Lkscour),  A., 
ii,  109. 

action  of  magnesium  on   (Clowks 
and    Cavrn),     P.,    18»7,    221  ; 
(DiVKRs),  P.,  1898,  57. 
ammonium     sulphate    and    chloride 

(Sabbatani),  a.,  ii,  376. 
sulphide,    crystalline  (Stamkx),   A., 

ii,  434. 
thiochromite       (Schnsidkr),       A., 

ii,  230. 
/MTuranatfl  (Mblikofp  and    Pissar- 

jrwrsKY),  A.,  ii,  166. 
Cnprosammoniom   hromidcs  and    thio- 
cyanatcH  (HicHARDS  and  Mekioold), 
A.,  ii,  614. 
Cnprons  ions,  effects  of,  on  the  accuracy 

of  ibe  co|iperToltameter(FoKR8TKR), 

A.,  ii,  10. 
•alts,    molecular    weights  of  (Wbr- 

NEK),  A.,  ii,  214. 
chloride,  action  of  water  on   (Hat- 
wood),  A.,  ii,  72. 
iodide,  j>ure,  preparation  and  action 

of    air    on     (Lean    and     ^VHAT• 

MODOH),  T.,149;  P.,  1898,6. 
sulphate  (Joan nib).  A.,  ii,  221. 
sodium  thioanlphates  (BHADtTRl  and 

Rhaduri),  A.,  ii,  428. 
alkali  tliiosulphates  (Kosenhbim  and 

Strinhauber),  a.,  ii,  585. 
Copper  organic  compounds:— 

Copiicr  aii'tati',  cliloriiie  and  sulphate, 

actiou   of    nietaU   on    solutions  of 

(Sbnderenh),  a.,  ii,  509. 
Cnprosocuprio  cy.mide,  antmonio-com- 

pounds  of  (Malmbero  ;  Schmidt), 

A.,  i,  547. 
Cuprous  cyanide,  ammonio-,  formation 

of  (Malmbero),  A.,  i,  548. 
Copper,  detection,   estimation  and  se- 
paration of : — 
analysis  of  bar(HAMPE),  A.,  ii,  353. 
rational  mode  of  sampling  (Keller), 

A.,  ii,  50. 
estimationof  (Carrioues),  A.,  ii,  812  ; 

(Hanus),  a.,  ii,  461  ;  (Bkearley 

and  Jekvis),  A.,  ii,  642. 
estimation   of,    alkalimetrically  (Les- 

ccbur),  a.,  ii,  485. 
estimation   of,  electrolytically   (WoL- 

man),  a.,  ii,  50. 
estimation  of,  volumetrically  (Ruoss), 

A.,  ii,  644. 
estimation    of,    by    cyanide    titration 

(Brearley),  A.,  ii,  140. 
estimation   of,    as  iodide  (Willenz). 

A.,  ii,  259. 


Copper,     estimation     and     separation 
of:— 
estimation  of,   in   presence   of  other 

elements  (Brearley),  A.,  ii,  258. 
separation  of  ahuninium  from  (Lefp- 
LER),   a.,    ii,    486  ;    (HaveNB),  A., 
ii,  645. 
separation  of  arsenic  and  of  cadmium 
from,    by  acetylene   (S5derbaum), 
A.,  ii,  191. 
separation  of  iron  from  (Brkarlkt), 
A.,  ii,  148,  648. 
Copper  ore,  from  Argentina  (Valentin), 

A.,  ii,  167. 
Copper  pyrites,  electrical  conductivity  of 

(Abt),  a.,  ii,  107. 
Coprosterol,  supposed  identity  of,  with 
stercorin  ( BoNDZYNBKiand  Humnicki), 
A.,  ii,  845. 
Cordierite,    aa    a    contact-metamorphic 

n.in.ral  (Dalmer),  A.,  ii,  82,  171. 
Cordierite-pinite,  from  the  Alps  (Gem- 
bock),  A.,  ii,  297. 
Cork,  action  of  hydrogen  bromide  on,  in 
presence  of  ether  (Fenton  and  Qobt- 
lino),  T.,  558. 
Corundum,   igneous  origin  of  (Pratt), 

A.,  ii,  603. 
Corybulbine,  relation  of,  to  corydaline 

(Schmidt),  A.,  i,  605. 
Corydaline,  constitution  of  (Hehziu  and 
Mbtbr),  a.,  i,  53. 
its  salts,  and  its  oxidation  by  potasRium 
permanganate  (Martindale),    A., 
J,  605. 
t-Corydaline,    from    dehydrocorydaline : 
its     salts ;    relation    to     corj-biilbine 
and     bulbocapnine     (Schmidt),     A., 
i,  605  ;  (Martindale),  A.,  i,  606. 
Corvdalinic  acid,  doubtful   existence  of 

(Martindale),  A.,  i,  606. 
Corydalia      cava,      the      alkaloids      of 

(Schmidt),  A.,  i,  604,  605. 
Cotamine,   conversion   of,    into  hydro- 
cotarnine  by  electrolysis  (Bandow 
and  "VVolffenstein),  A.,  i,  702. 
l)hysiological  action  of  (Marfori),  A., 
ii,  346. 
Cotton-seed  oil,  oxidised  (Fahrion),  A., 
i,  628. 
detiection  of,   in  olive  oil  (Halphen), 
A.,  ii,358;  (ToRTELLiandRuooERl), 
A.,  ii,  465,  653. 
analysis    of  oxidised  (Fahuion),   A., 
ii,  654. 
Cotton-wool,  action  of  hydrochloric  acid 
and  potassium  chlorate  on  (Yionon), 
A.,  i,  8. 
Coumarazone  (Cebrian),  A.,  i,  583. 
Coomaric  acid  (o-hydroxyeimmmic  acid), 
sodium   salt,    fluorescence  of  (KuNZ- 
Krattse),  A.,  i,  479. 
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^Coamaric     acid     {p-hydroxycinnamic 
acid),  presence  of,  in  pine  resin  (Bam- 
berger   and      Landsiedl),      A., 
1,88. 
formed  by  hydrolysis  of  Cape   aloes 
resin  (TscHiECH  and  Pedersen),  A., 
i,  599. 
pinoresinol  salt  of  (Bamberger  and 
Landsiedl),  a.,  i,  88. 
Coamarin,   sodium  salt,  fluorescence  of 
(Kunz-Krause),  a.,  i,  497. 
iodo-     and     diiodo-     (Seidel),      A., 
i,  663. 
Coumarone,     o-nitro-,    ^-nitro-,     nitro- 
bromo-,   and  nitrochloro-  (Stoermer 
and  Richter),  A.,  i,  30. 
Cow-pea.     See  Agricultural  Chemistry. 
Cows.     See  Agricultural  Chemistry. 
Crassulacece,  malic  acid  from  (Aberson), 

A.,  i,  513. 
Cream,  detection  of  gelatin  in  (Stokes), 

A.,  ii,  820. 
tso-Creatinine,  preparation  of.  from  had- 
dock-flesh ;  its  hydrogen  and  metallic 
double    salts  ;     conversion    to     crea- 
tine (Thesen),  a,,  i,  387. 
opo-Crenic  acid  as  colouring  matter  in 

calcite  (Fromme),  A.,  ii,  233. 
Creosote,  discrimination  between  guaiacol 

and  (Vreven),  A.,  ii,  355. 
Cresol,  dinitvo-  {saffron  substitute),  dis- 
tinction of  picric  acid  from  (Rymsza), 
A.,ii,  262. 
o-Cresol,  3  : 5-timmino-,  and  its  hydro- 
chloride (Cazenetjve),  a.,  i,  577. 
tetrahroTao-  (Bodrotjx),  A.,  i,  641. 
5-chloro-,  and  its  benzoate  (Peratoner 

and  CoNDORELLi),  A.,  i,  641. 
chloronitroso-    (Oliveri-Tortorici), 

A.,  i,  304. 
3  :  5-dimtTo-,  metallic  salts  and  acetate 

of  (Cazeneuve),  A.,  i,  576. 
nitramino-     [  =  3:5    or    5:3]     (Caze- 

keuve),  a.,  i,  577. 
nitroso-,  behaviour  of,  towards  nitric 
peroxide      (Oliveri-Tortorici), 
a.,  i,  657. 
dzchloride     .  (Oliveri-Tortorici), 
A.,  i,  304. 
m-CieBol,   tetrahromo-   (Bodroux),   A., 
i,  641. 
6-chloro-     (Peratoner     and     Con- 

DORELLI),  A.,  i,  641. 
chloronitroso-     (Oliveri-Tortorici), 
A.,  i,  304. 
^-Cresol,    tetrahromo-    (Bodroux),   A., 
i,  641. 
bromination  of  (Zincke),  A.,  i,  70. 
tetrachloTo-,  chlorination  of  (Zincke), 

A.,  i,  70. 
3  :  5-  rfinitro-,  formation  of  (Lapworth 
and  Mills),  P.,  1898,  159. 


0-  and  ^-Cresolsulphonphthaleins,  and 
the   dibromo-derivative  of  the  former 
(SoHON),  A.,  i,  428. 
Critical  data  of  normal  heptane  (Young), 

T.,  679  ;  P.,  1898,  165. 
Critical  pressure  and  temperature,  con- 
nection  between   compressibility  of 
gases  and  their  (Leduc  and  Sacer- 
dote),  a.,  ii,  470. 
of  hydrogen  chloride,  phosphide  and 
sulphide  (Leduo  and  Sacerdote), 
A.,  ii,  20. 
of  solutions  (Gilbault),  A.,  ii,  111. 
Critical  solution  temperature  for  pairs 

of  liquids  (Rothmund),  A.,  ii,  503. 
Crotonic  acid,  action   of  silent   electric 
discharge  on,  in  presence  of  nitrogen 
(Berthelot),  a.,  i,  558. 
Cmciferce,    presence    of    glutamine    in 
roots  and  tubers   of    (Schulze),    A., 
ii,  304. 
Crustacea,  analyses  of  (Balland),  A., 

ii,  618, 
Cryptopine,  detection  of  (Bruylants), 

A.,  ii,  270. 
Crystalline  form,    connection    between 
supersaturation    and    (Nicol),    A., 
ii,  369. 
Crystalline  -  liquids      (Schenck),      A., 

ii,  286. 
Crystallisation,  number  of  nuclei  formed 
at     different     temperatures     (Tam- 
mann),  a.,  ii,  330. 
velocity    of   (Kijster),    A.,   ii,    330; 

(Tammann),  a.  ,  ii,  425. 
of  supercooled  benzophenone'(ScHAUM), 
A.,  ii,  369. 
Crystallography  of  double  chlorides  of 
cadmium,    and    the  metals  of  the 
alkalis   and    alkaline   earths  (RiM- 
bach),A.,  ii,  158. 
Compound  crystals  of  sodium  chlorate 

(Pope),  T.,  949  ;  P.,  1898,  178. 
Eutropy    in     the    calcium,     barium, 
strontium    group     (Eppler),     A., 
ii,  561. 
Homeeomorphous    minerals — mossite, 
&c.  (Brogger),  a.,  ii,  388. 
Crystals,    domatic    class.       See    Clino- 
hedrite. 
tetrahedral-pentagonal-dodecahedral 
class.     See  Langbeinite. 
Crystal  -  Violet       (hexamethyltriamino' 
triphenylmethane),      formation      of 
(Gattermann  and  Schnitzspahn), 
A.,  i,  547. 
action  of  methylic  iodide  on  (RosEN- 
stiehl),  a.,  i,  33. 
Cubehs,    recognition    of    (Hartwich), 

A.,  ii,  657. 
Cnlilawan  oil,   eugenol    from    (Gilde- 
meister  and  Stephan),  A.,  i,  202. 
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fyn-il'-Camenedi&ioeyanida    (Hantzsch 

and  Dan/.kjkk),  A.,  i,  78. 
if'-Camenediaioniom      silver      cyanide 

(HANTZ80H    and     Danzioer),     A., 

i,  76. 
«|'-Camenea7i/  idiaiosnlphone 

(Hantzsch),  a.,  i,  365. 
)^  -Cumeneinlphon  ■  methylamide, 

-dimethyluoide      niui      -ethylamide 

(Schheikemakrrm),  a.,  i,  321. 
^-Oumenol  bromide,  citbromo-,  conatita- 
tion  of  (AUWKB8  and  SllKLDON),  A., 
i.  646. 

trihromo;  and  ita  aoetyl  deriratira 
(ArwKKS     and     Shxloom),     A., 
i,   647. 
Comidine,  velocity  cooataut  of  reaction  of 

allylic  bromide  with  (Menbcuutkin), 

A.,  i,187. 
^.Cnnxidine,  electrolytic  dissociation  of 

(UiwKNiiKRz),  A.,  ii,  827. 
CnmidylfonnaiylbanieBe     (WKDKKUn> 

and  Stai'we),  A.,  i,  575. 
Cnminaldehyde,  action  of  ethylic  aoeto> 

acetate     on     (Knoevenaokl),      A., 

i,  406. 
Caminaldehyde-dimethylaeetal  and  -di- 

ethylacetal  (Claihen),  A.,  i,  421. 
/S-wo-Ctuoinie     acid     (nuniykarboxylic 

tieid),  action  of  diazomethane  on  (von 

Pechmann),  a.,  i,  814. 
i^-Cnmylie  phosphite    (Hiohabub   and 

Kakiink),  a.,  i,  418. 
Camylideneacetoacetio     acid,     ethylio 

salt  (Knokvenaokl),  A.,  i,  406. 
Cnprio.     See  under  Copper. 
Cnproscheelite  from  New  Sonth  Wales 

(Cakd),  a.,  ii,  124. 
Caprons.     See  under  Copper. 
Carara  and  its  alkaloids  (Roehm),  A., 

i,  2S3. 
Corine,  separation  of,  from  paracurara  ; 

its  properties,  reactions,  constitution, 

and  salts  (Boehm),  A.,  i,  283. 
Cyanamide,  action  of  ammoniacal  silver 

nitrate  on  (Lbmoult),  A.,  i,  167. 
Cyanethine     {i-amino-6-Tnethyl-2  :  6-di- 

mcthyl-va-diazine)f  a-<fzchloro-   (hexa- 

chlorcthylryanidine),    action   of    alco- 
holic   potassium    hydrogen    sulphide 

and  of  alcoholic  potassium   sulphide 

on    (Troeoeb   and   Hornuno),    A., 

1,  554. 

C^a^de*"*" }  ^^®  """^^  Cyanogen. 
Cyano-derivatives.     See  under  ; 

Acetamide. 

Acetic  acid. 

Behenic  acid. 

Beuzenediazocyanide. 

Benzenesulphonic  acid. 

Carboxyglutaconic  acid. 


Cyano-derivativef.    See  under : — 
Carboxy  vinylacetic  acid. 
Cinnamic  acid. 
Di  benzyl. 

Dimethyltricarballylic  acid. 
Diphenyltetrazolium 
Fumaric  acid. 
Olutaconamide. 
Glutacouic  acid. 
Guaiacol. 

Heptanetetracarboxylic  acid. 
iao-Heptenoic  acid. 
Hydroxydimethylethyldihydropyri- 

done. 
Hydroxymethyldihydropyridoue. 
Hydroxymethylelhyldihydropyri- 

done 
4-o-Hydroxypheuyl-2 : 6-dimethyl- 

1  : 4-dihydropyri'line. 
Imidocarbouic  acid. 
4-/>-Methoxyphenyl-2 : 8-dimethyl- 

1  :  4-dihydropyridine. 
Methylglutaconimide. 
Pentenoic  acid. 
Phonacylpropylacetic  acid. 
4-Phenyl-2  :  6-dim'^tl>vl.i  •  4-.liliydro. 

pyridine. 
Stilbene. 
Succinic  acid. 
Tricarballylic  acid. 
Vinylacetic  acid. 
Cyanogen     chloride,     preparation     of 
(Held),  A.,  i,  547. 
and  bromide,  behaviour  of,  towards 
alcohol    and    water   (Nef),    A., 
i,  107. 
reaction  of  silicon  tetrachloride  and 
(Hakold),  a.,  ii,  509. 
Hydrocyanio  acid  (A  ydrogren  q/anieU, 
formonitrile,  prussie  add)  (Wade 
and  Panting)  T.,  255  ;  P.,  1888, 
49. 
amount  of,  in  bitter  almond  water 
and  its  estimation  (Frohm),  A., 
i,  266. 
action  of  acetic  acid  on  (Fischer), 

A.,  i,  214. 
sesquihydrochloride,     constitution, 
and    synthetical    application    of 
(Gattermann     and    Schnitzs- 
pahn),  A.,i,  546. 
detection  of,  in  seeds  of  Fomaccoe 

(Lutz),  a.,  ii,  448. 
estimation   of,   in  ethereal    oil    of 
bitter     almonds      (Dietze     and 
Anton),  A.,  ii,  354. 
Cyanides,  estimation  of,  by  silver  nitrate 

(Sharwood),  a.,  ii,  55. 
Cyanic    acid,    heat    of  formation    of 
(Lemoult),  a.,  i,  402. 
ammonium     salt    (Walker     and 
Wood),  P.,  1898  ;  109. 
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Cyanogen. 
Thiocyanic  acid,    methylic,    ethylic, 
amylic     and     methylenic     salts, 
decomposition     of     by     solution 
of  bleaching  powder  (Oechsner 
DE  Coninck),  a.,  i,  548. 
estimation     of,    in    saliva     (Wro- 
BLEWSKi),  A.,  ii,  415. 
Cyanogen,  estimation  of,  by  silver  nitrate 

(Sharwoodj,  a.,  ii,  55. 
Cyanuramide,  chloro-,  heats  of  combus- 
tion <*  and   formation    of   (Lemotjlt), 
A.,  i,  167. 
Cyannric  acid,  formula,  and  constitution 
of  (Lemoult),  A.,i,  458. 
action  of  hypochlorites  on  (Oeschner 

DE  Coninck),  A.,  i,  566, 
chloride,     action     of     ammonia     on 
(Lemoult),  A.,  i,  167. 
iso-Cyanuric  acid,  methylic  and  ethylic 
salts,  their  melting  points  and  heats 
of      combustion      (Lemoult),       A., 
i,  458. 
Cyclamin,  and  action  of  sulphuric  acid 

on  (Rayman),  a.,  i,  229. 
Cyclamiretin,       bromine        derivative, 
benzoatc  and  acetate  of    (Rayman), 
A.,  i,  229. 
Cyclamose  (cyclamosin)  and  hydrolysis 

of  (Rayman),  A.,  i,  229. 
Cyclic      compounds      from     petroleum 

(Markownikoff),  a.,  i,  637. 
Cyclose  (Rayman),  A.,  i,  229. 
Cydonia  japonica  and  G.  vulgaris,  hydro- 
cyanic acid  from  the  seeds  of  (LuTz), 
A.,  ii,  448. 
Cymene  {'p-methylisopropylbenzerte,  p-iso- 
cymene)  from  oil  of  Monarda  fistio- 
losa  (Kremers),  A.,  i,  326. 
from  oil  of  Monarda  punctaia  (Melz- 

NER  and  Kremers),  A.,  i,  326. 
chloro-,  from    carvenol   (Marsh    and 
Haetridge),    T.,    854;    P.,    1898, 
170. 
TO-Cymene  (m-methylpropylbenzene),  from 
sylvestrene       dihydrobromide      (von 
Baeyer  and  Villiger),  A.,  i,  675. 
p-Cymene  {i>7nethylpropylbenzene),  from 
carvenol    (Marsh  and   Hartridge), 
T.,  856  ;  P.,  1898,  170. 
Cymenesulphonic  acid,  chloro-,  barium 
salt   (Marsh   and  Hartridge),   T., 
855. 
Cyst,  ovarian,    presence   of  a  mucin  in 

(Lepierre),  a.,  i,  718. 
Cystein  and  Cystin,  removal  of  sulphur 

from,  by  alkalis  (ScHULz),  A.,  i,  502. 
Cystin,      origin    of     (Chabri^),      A., 

i,  9. 
Cytoplasm,  activity  of  chlorophyll  de- 
pendent on,  and  influence  of  injuries 
to(KNY),  A.,  ii,  302. 


D. 


Dammar  resin,  detection  of  colophony 

in  (Hirschsohn),  A.,  ii,  656. 
Daphnetin,  sodium  salt,   fluorescence  of 

(Kunz-Krause),  A.,i,  479. 
Darhishirclla  gracillima,    syn.  Roceella 
intricata,  occurrence  of  parellic  acid 

in  (Hesse),  A.,  i,  533. 
Datolite  from  the  Harz  (Fromme),  A., 

ii,  234. 
Deamidoalbuminic   acid,  Lieberkuhn's, 

formula     of     (Schmiedeberg),     A., 

i,  342. 
Decarbusnein,  from  the  action  of  acetone 

on  usnic  acid  (Hesse),  A.,  i,  531. 
Decenoic     acid     {a-isopropyl-0-isohutyl- 

acrylic  acid)  and  its  salts  (Bentlet 

and  Perkin),  T.,  66. 
Decenylic  alcohol  {dipropylallylcarhinoT) 

oxidation  of  (Bogorodsky),  A.,  i,  291. 
Decoic      acid     {diisohutylacetic     acid), 
chloride,  amide,  anilide,  ^-toluidide 
(Bentley  and  Perkin),  T.,  62. 

o-bromo,  ethylic  salt  (Bentley  and 
Perkin),  T.,  65. 
Decylenic  glycol,  diacetate  of  (Bogorod- 
sky), A,,  i,  291. 
Behydracetic    acid,     action    of    silent 

electric   discharge  on,  in  presence  of 

nitrogen  (Berthelot),  A.,  i,  559. 
Dehydranisoylacetic  acid  (Schoonjans), 

A.,  i,  426. 
Dehydranisylidenephenylhydrazone 

(Minunni),  a.,  i,  190. 
Dehydrocholic    acid    (Bulnheim),    A., 

i,  710. 
Dehydrocorydaline  and  its  ^erbromide, 
preparation      of      (Schmidt),     A., 
i,  604. 

hydriodide  and  hydrogen  hexasulphide 
(Martindale),  a.,  i,  605,  606. 
Dehydrophenylbenzylidenehydrazone, 

nitroso-      and       acetyl       derivatives 

(Minunni),  A.,  i,  191. 
Dehydrophenylcuminylidenehydrazone 

and  ivo-Dehydrophenylcuminylidene- 

hydrazone  (Minunni),  A.,  i,  190. 
Dehydrophenylfurfurylidenehydrazone 

(Minunni),  A.,  i,  191. 
tso-Dehydrophenyl-m-nitrobenzylidene- 

hydrazone  (Minunni),  A.,  i,  190, 
Dehydrophenyl-m-nitrobenzylidene- 

hydrotetrazone       (Minunni),       A. 

i,  190. 
Delphinium  zalil,  the  colouring  matters 

of  (Perkin  and  Pilgrim),  T.,  267 

P.,  1898,  55. 
Dendrographa  leucoplioea,  constituents  of 

(Hesse),  A.,  i,  533. 
Denitrification.        See        Agricultural 

Chemistry, 
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Densimeter,  Oeusler's  (Lsfkbvrk),  A., 

ii,  326. 
Density,  determinations,  tables  for  re- 
daction   to    standard    temperature 

(FccHs),  A.,  ii,  660. 
maximum,  of  barium  chloride  solutions 

(deCoppet),  a.,  ii,  62. 
of  mixtures  of  benzene  and  n-hexane 

(Jackson  and  Yodno),  T.,  98S  ;  P., 

1898.  176. 
of  carbonic  oxide,  carbonic  anhydride, 

and  nitrous  oxide  (Ratlkioh),  A., 

ii,  290. 
of     liquid    fluorine     (MoissAN    and 

Dkwar),  p.,  1897,  180. 
of  easily  liquefiable  gases  (Leduo),  A., 

ii,  108. 
of  gMea,  method  of  determining  the 

(SCHUBSiKo),  A.,  ii,  824,  825. 
of  liquid  hydrogen  (Dewar),  T.,  584  ; 

P.,  1898,  146. 
of  liquids  and  solids  and  their  mole- 

coljir  weights,  relation  between  the 

(Alvisi),  a.,  ii,  209. 
of  solutions  of   lithium   chloride    in 

water    and    methylic    and    ethylic 

alcohols  (Lemoinb),  A.,  ii,  115. 
of  oxygen,   nitrogen,    carbonic  oxide 

and  carbonic    anhydride    (I.bduc), 

A.,  ii,  331. 
relative,  of  powders,  determination  of 

the  (FccHs),  A.,  ii,  660. 
of    solutions    of    rubidium     tartrate 

(P&IBRAJf    and   GLtJOKSMANN),    A., 

ii,  321. 
of  water  between  0*  and  40°  (Chap- 

puis),  A.,  ii,  205. 
See  also  Vapour  density. 
Dennolein,  estimation  of  (Schjebning), 

A.,  ii,  658. 
Deoxvbenzoin  (pfienyl  benzyl  ketone),  con- 
densation    of,     with    acetic     acid 
(Pfitzinoer),  a.,  i,  207. 
^rtchloro-  (PERATOKERand  Ortoleva), 
A.,  i,  643. 
Deoxybenzoin-jS-carboxylic    acid,     pre- 
paration  of  (Graebe  and   Tkumpy), 
a.,  i,  319. 
Deoxystrychnine,  reduction  of,  to  strych- 
noline  and   conversion   into  dihydro- 
strychnoline  (Tafel),  A.,  i,  705. 
Desmine.     See  Stilbite. 
Desmotroposantonin,  constitution  of,  and 
action  of  nitric  acid  on  (Andreocci), 
A.,  i,  266. 
Denteroalbumase.       See    under    Alba- 

mose. 
Denteroproteose.     See  under  Proteose. 
Dextrin,  from  the  action  of  diastase  on 
starch  (Pottevin),  A.,  i,  551. 
action  of  heat  and    of    diastase    on 
(Petit),  A.,  i,  119. 


Dextrin,  action  of  hydrogen  bromide  on, 
in    presence   of  ether  (Femton    and 
GosTLiNO),  T.,  557. 
Deztrini,   isolation  of  (Lintner),   A., 

i,  460. 
from    starch,    by   action    of  diastase 

(Mittelmeier),  a.,  i,  461. 
Deztrins.     See  also  : — 
Achroodextrin. 
Amylodextrin. 
Erythrodextrin. 
Liver-dextrin. 
Dextrose  (d-glueosr,  grape  sugar),  from 

tlie  inversion  of  soluble  starch  with 

hydrochloric  acid  (Syxiewksi),  A., 

i,  561. 
osmotic     pressure     of    solutions     of 

(Naccari),  a.,  ii,  210. 
vapour  pressures  of  dilute  solutions  of 

(DiETBRici),  A.,  ii,  207. 
action  of  heat  on  solutions  of  (Rahman 

and  SuLC),  A.,  i,  348. 
action  of  silent  electric  discharge  on, 

in  presence  of  nitrogen   (Berthe- 

LOT),  A.,  i.  554. 
action    of   alkali    hydroxides  on  (de 

Bruyn  and  van  Ekenstkin),  A., 

i,  227. 
action    of     acetic    acid    bacteria    on 

(Siefert),  a.,  ii,  399. 
action  of  bacteria  on,   to  form  acid 

(Hanna),  A.,ii,  621. 
action  of  bcnzhydrazide  on  (Pinkub), 

A.,  i,  224. 
action  of   hydrogen    bromide  on,  in 

presence    of    ether    (Fenton    and 

GosTLiNO),  T.,  557. 
action  of   hydrogen  peroxide  on,  in 

presence  of  ferrous  sulphate  (Cross, 

Bevan,  and  Smith),  T.,  465,  469  ; 

P.,  1898,  116. 
action  of  lead  acetate,  and  of  potassium 

acetate     on     (Prinsen-Geerligh), 

A.,i,  225. 
conversion  of,   into  maltose  by  action 

of   maltase    (Hill),   T.,    649;    P., 

1898,  157. 
action   of  potassium  ferricyauide   on, 

(TAKUGiand  Nicciiiotti),  A.,i,118. 
activity  of  yeast-extract  with  (Buch- 

ner),.A.,  ii,  396. 
influence  of,  on  the  crystallisation  of 

sodinm  chlorate  (Kipping  and  Pope), 

T.,  612  ;  P.,  1898,  160. 
presence    of,    in    eerebro-spinal    fluid 

(Nawratzki),  A.,  ii,  36. 
fatie  of,  when  injected  into  the  blood 

(Butte),  A.,  ii,  35. 
fate  of,  in  the  organism  after  subcu- 
taneous injection  (Voit),  A.,  ii,  344. 
pentanitrate  (Will  and  Lenze),  A., 

i,  228. 
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Dextrose,  detection  and  estimation  of ; — 

detection  of  (Sjollema),  A.,  ii,  356. 
estimation  of  (Pfltjger),  A.,  ii,  263  ; 
(Riegler),  a.,  ii,  264  ;  (Lehmann), 
A.,  ii,  355. 
estimation  of,  volume trically  (Ruoss), 

A.,  ii,  644. 
estimation   of,   adaptation   of    Pavy's 

method  for  the  (Hill),  T.,  638. 
estimation  of,  in  urine  (Landolph), 
A.,  ii,  148  ;  (Goff),  A.,  ii,  463. 
Sextrosebenzosazone,     constitution     of 

(PiNKUs),  A.,  i,  224. 
Dextrosesemicarbazone,  and  the  action 
of    benzaldehyde    on   (Breuee),    A., 
i,  622. 
Diabase,    weathering     of,     in    Virginia 

(Watson),  A.,ii,  612. 
Diabetes,  proportion   of  alloxuric    sub- 
stances in  urine   of  (Jacoby),    A., 
ii,  345. 
phloridzin,  in  dogs  (Reilly,  Nolan, 
and  Lusk),  A.,  ii,  345. 
origin  of  the  sugar  excreted  during 
(Contejean),  a.,  ii,    38  ;  (Cse- 
mer),  a.,  ii,  243. 
Diacet-a-o-amidobenzophenylhydrazide 

(RupE  and  Roeslek),  A.,  i,  572. 
Diacetamidobenzylidenephenylhydr- 
azone  (Walther  and  Kausch),  A., 
i,  25. 
Diac  etamidohemipinisoimidine        ( 6  is  - 

TRZYCKi  and  Fink),  A.,  i,  427. 
DiacetamidoIiydrox3mieBitylene     (Wei- 
del  and  Wenzel),  A.,  i,  580. 
2  : 4-Diacetamidopentanes        (Harries 

and  Haga),  A.,  i,  294. 
2  :  5-Diacetomidoquinol  and  2  :  5-Diacet- 
amidoquinone       (Kehrmann       and 
Betsch),  A.,  i,  17. 
Di-jD-acetamidotriphenylmethane,   2 :  5- 
c^ichloro-  (Gneum  and  ScauLE),  A., 
i,  312. 
^-Diacetanilide  carbonate  (Merck),  A., 

i,  249. 
Diacetohydroxy-p-phenylenediamide 

(Kehrmann  and  Betsch),  A.,  i,  17. 
4-Diaceto-2-methoxyplienolamide    acet- 
ate (Pfob),  a.,  i,  71. 
Diacetonehydroxylamine,  its  salts  and 
benzoyl    and     phenylthiocarbamide 
derivatives  ;   reduction    of ;    action 
of   mercuric    oxide    on    (Harries 
and  Jablonski),  A.,  i,  401. 
oxidation  of  (Harries  and  Jablon- 
sky),  a.,  i,  294. 
Diacetophenylhydrazido-a-acetophenyl- 
hydrazide    (Rupe,     Heberlein,   and 
Roesler),  a.,  i,  572. 
Diacetoxybenzylideneindanone, 
2-bromo-  (Klobski   and  von   Kosta- 
nbcki),  a.,  i,  372. 


Di-o-acetoxy-iVethylphenoxazine 

(Diepolder),  a.,  i,  307. 
Diacetoxynaphthacenequinone(GABRiEL 

and  Leupold),  A.,  i,  483. 
1 : 3-Diacetoxynaphthalene,        2  :  i-di- 

chloro-     (ZiNCKE    and    Egly),     A., 

i,  439. 
aj8-Diacetoxy-S-phenylhexane(BoGOROD- 

sky  and  Ljdbarsky),  A.,  i,  303. 

2  :  3-Diacetoxyphenylic  1 : 2-  (and  1  :  4-)- 

Diacetoxynaphthylic  ether  (Blumen- 

feld  and  Friedlander),  A.,  i,  145. 
Diacetylbarbaloin  (Leger),  A.,  i,  446. 
Diacetylbenzidine,      preparation      of 

(Pawlewski),  a.,  i,  363. 
Diacetylbutandiol,   nitro-   and  nitroso- 

(Piloty  and  Ruff),  A.,  i,  224. 

3  : 4-Diacetylcinnaniylidenecuniaranone 
(Haller  and  von  Kostanecki),  A., 
i,  201. 

Diacetyldiazobenzene-euxanthone 
(Perkin),  T.,  672  ;  P.,  1898,  161. 

Diacetyldiazobenzenegentisin  (  Per- 
kin), T.,  674  ;  P.,  1898,  161. 

Diacetyldiphenylic  ethylenic  ether 
dichioTo-  (KuNCKELL  and  Johan- 
nssen),  a.,  i,  254. 

Diacetyl-p-hydroxy-v|/-cumylic  alcohol 
cJibromo-  (AuwERs  and  Sheldon), 
A.,  i,  647. 

Diacetylhydroxytriazole  (Widman  and 
Cleve),  a.,  i,  335. 

Diacetyllutidine  and  its  salts,  and 
phenylhydrazones  (Scholtz),  A., 
i,  43. 

Diacetylopiazone  (Bistrzycki  and 
Fynn),  A.,  i,  427. 

<er^Diacetylpentandiol,  nitro-  and 
nitroso-  (Piloty  and  Ruff),  A., 
i,  224. 

3 :  5-Diacetyl-4-phenyl-2  :6-dimethyl- 
A^-^-dihydropyridine      and      3 :  5-Di- 
acetyl-4-phenyl-2 : 6-dimethylpyr- 
idine    (Knoevenagel    and    Rusch- 
haupt),  a.,  i,  449. 

3 :  5-Diacetyl-4-phenyI-2 :  G-dimethyl- 
pyridine-5-carboxylio    acid,     ethylic 
salt  (  Knoevenagel  and  Ruschhaupt), 
A.,  i,  449. 

Diacetylphenylhydrazone,  from  the 
oxidation  of  acetaldehydephenylhydr- 
azone  (von  Pechmann),  A.,  i,  627. 

Diacetylphysodic  acid,  m.p.  of  (Hesse), 
A.,  i.  680. 

Diacetylracemic  acid,  ethylic  salt, 
freezing  points  of  .solutions  of,  in 
ethylic  diacetyl-rf-tartrate  (Paterno 
and  Manuelli),  A.,  ii,  209. 

Diacetylsuccinic     acid,     ethylic     salt 
(von  Pechmann  and  Wolman),  A., 
i,  140. 
isomeric  forms  of  (Knorr),  A.,  i,  65. 
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Oiaoetjl-fi-tartaric  aeid,  ethylic  salt, 
behaviour  as  solvent  in  cryoscopy 
(PATBRNb  and  Manuelli),  A., 
ii,  209. 

dtchloro-,  methylic  and  ethylic  salts, 
rotatory  powers  of  (Frank  land  and 
TuRNBULL),  T.,  208  ;  P.,  1898,  29. 

du,  tetra-,  and  A«i»-chloro-,  methylic 
and  ethylic  salts,  rotatory  power  of 
(Franklanu  and  Pattkrsun),  T., 
183,  189:  P..  1898,  28.  29. 
8 : 5-Diacetyl-l  :  2  : 4 :  6-tetramethyl- 

A' '-dihydropyridine    (Ksokvenaoel 

and  lir.sciiiiAriTl,  A.,  i,  449. 
Diacetyltetrasobenseoehesperitin  (Pkr- 

KIN),  T.,  1033,  1037  ;   P.,  1898,  185. 
8 :  5-Diaeetyl-2  :  4  :  6-trimethyl-A>''-di- 

hydropyridine    (Knokvbmaoel    and 

HusdiiiAUiT),  A.,  i,  449. 
Diallylphosphorio  acid,  heat  of  neutral- 

i.H<ilion  of  (Cavai.ieu),  A.,  ii,  499. 
Dialogite.     See  Kodochrosite. 
Pialysis,  apparatus  for  (Wr6blkw8KI), 
A.,  i,  718  ;  (StKOFRiKD),  A.,  ii,  561. 

applications  of,   in   chemical  physio- 
logy (Arthus),  a.,  ii,  174. 
Diamine,  C,oHmN,,  from  aminoroenth- 

oneoxiine    (KoNOWALorr    and 

Tschrwsky),  a.,  i,  630. 
Diamines,   cryntalline   form  of  platino- 

chiorides  of  (Lr  Bxl),  A.,  i,  170. 
Diamine-dyet,     fixing    of,    on    cotton 

(VioNON),  A.,  i,  186. 
Diamond     from     Mew     South     Wales 

(CUKKAN),  A.,  ii,  79. 
Diamylaminooaffeine     (Einiiorn     and 

Baumkistek),  a.,  i,  497. 
DiMoamylaminoquinona,        dichloro- 

(Ja<  K.soN  and  Toukky),  a.,  i,  468. 
Diamylammonium    r/t'bromide    (NuRRls 

and  Kimbrrly),  A.,  i,  170. 
Dianethoil  (Ornuorff,  Tekrabsr,  and 

Mouton),  a.,  i,  130. 
Dianhydrobisdiketobydrindenecarb- 

ozylic     acid      and      ita     silver    salt 

(ErniiAnO,  A.,  i,  672. 
Dianilinobenzylideneacetonedicarb- 

ozylie  acid,  ethylic  salt,  tautomeric 

forms  of  (Sen iff).  A.,  i,  425. 
Dianilinonaphtbaceneqoinone  (Ga- 

briel and  Lkui'OLD),  a.,  i,  483. 
Dianilinoquinoneanil      (Jackson      and 

Koch),  A.,  i,  518. 
^(-Dianisyl  (Gillmeister),  A.,  i,  139. 
Dianisylstibine      trichloride,      dichloi- 

(LoLOFF),  A.,  i,  138. 
Diascwea    hirsuUi,    the    alkaloid    con- 
tained in  the  tubers  of  (ScHiJTTE),  A., 

i,  341. 
Diascorine,  properties,  reactions,  and  de- 
rivatives of;   identity  of  diascorecine 

with  (ScHiJTTE),  A.,  i,  341. 


Diastase,  preparation,  composition,  and 

chemical     behaviour     of     (Wr6b- 

LEWSKi),  A.,  i,  54,  500,  713. 
influence   of   light  on   (Grken),   A., 

ii,  899. 
coagulation  temperature  of  (Osborne), 

A.,  i,  286. 
Osborne's,  criticism  of  (Wr6blbw8KI), 

A.,  i,  500. 
precipitation  of  proteids  in  (Scbjeu- 

NINO),  A.,  ii,  272. 
action  of,  on  starch  (Pottevin),    A., 

i,  551. 
action  of,  on  soluble  starch  (Stniew- 

bki),  a.,  i,  651. 
Sec  also  Taka-diastase. 
Diastatio    value,     estimation      of    in 

saliva,  kc.  (Takaminr),  A.,  ii,  492. 
Diaioaminobensaldehyde       (Walthxr 

and  Kauh(-h),  A.,  i,  25. 
behaviour   of,  towards   mercury  acet- 

amide    (Forster),    T.,    798  ;   P., 

1898,  169. 

A«mchloro-(HANTZ8CH,SCHLEI88INO), 

and  JA(iEii),  A.,  i,  20. 
Diasoaminotoluene,    A^xocliloro- 

(UANT28CH,  SCULEIBBIMO,         and 

Jaokr),  a.,  i,  20. 
Diaiobenialdehyde,  and  its  compounds 

with   aniline,   j^-toluidine,   ^-phenyl- 

euedianiine       and        salirylaldehyde 

(Wai-thek  and  Kausch),  A.,  i,  26. 
Diasobensene,     bromo-,     chloro-,     and 
behaviour     of     towards    alcohols 
(Camkron),  a.,  i,  364. 

j)-nitro-,  methylic  ether,  constitution 
and  refraction  of  (BuOhl),    A.,  ii, 
417. 
Diasobenteneapigenin  and   its     acetyl 

derivative   (1'ekkin),    T.      667  ;    P., 

1898,  161. 
o-Diazobenxene-;>-bromobenzeneBnl- 

phinic    acid  (Hantzsch    and     Glo- 

oauer),  a.,  i,  79. 
Diazobenzene-chrysin,       -euzanthone, 

-gentisin,    and      -morin    (Pekkin), 

T.,  t)t)9— 673;  A.,   1898,  161. 
o-Diazobeniene-^'-tolnenesulphinic 

acid  (Hantz.sch  and  Glogauer),  A., 

i,   79. 
Diazobenzoimide,   o-nitro-  and  p-nitro- 

(Bami(ek(;kk  and  Renauld),  A., i, 21. 
«j/n-Diazocyanides,    behaviour  towards 

benzeuesulphinic  acid     (Hantzsch), 

A.,  i,  365. 
Diazodiphenylamine   nitrate,    and     its 

/3-naphthol  compound  (Bamberger, 

BiJSDORF  and  Sand),  A.,  i,  521. 
Diazoguanidine    cyanide  (Thiele   and 

Osborne),  A.,  i,  120. 
Diazoimide,    preparation      of    (Denn- 

STEDT  and  Gohlich),  A.,  ii,  425. 
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Diazometliane,  action  of,  on  substituted 
nitrosobenzeiies  (von  Pechmann 
and  Nolo),  A.,  i,  310. 
action  of,  on  nitrosoaniline,  nitrosodi- 
methylaniline,  nitrosodiethylani- 
line,  and  m-hydroxy-^-nitrosodi- 
ethylaniline  (von  Pechmann  and 
ScHMiTz),  A.,  i,  309. 
action    of,    on    nitrosobenzene    (voN 

Pechmann),  A.,  i,  75. 
action    of,      on   niti'osophenol     (voN 

Pechmann  and  Seel),  A.,  i,  309. 
behaviour    of,    with  nitramines    and 
nitro-compounds       (Heine),      A. , 
i,  413. 
Diazoninm  compounds,  condensation  of, 
with  santonic  acid  (Wedekind),  A., 
i,  596. 
Diazonium  (benzenediazonium)  bromide, 
dichloTO-,  and   2 :  4-chlorobromo- 
(Hantzsch,    Schleissing,     and 
Jager),  A.,  i,  19. 
acetate,  ^-bromo-   (Hantzsch),  A., 

i,  656. 
phenate,  ^ribromo-  (Hantzsch),  A. , 

i,  656. 
and  chloride,   o-thiocyano-,  ^-thio- 
cyano-  (Hirsch),  A.,  i,  473. 
chloride,  2  :  i-dihvomo-,  3 :  5-rfibromo-, 
^ribromo-,  trichloro-,  and  ehlorodi- 
bromo-  (Hantzsch,  Schleissing, 
and  Jager),  A.,  i,  19,  20. 
^-bromo-,     behaviour     of    towards 
potassium  cyanide  (Hantzsch), 
A.,  i,  365. 
acetate  and  phenate  (Hantzsch), 
A.,  i,  655, 
cyanide,    ^-bromo-,     silver     cyanide 
(Hantzsch  andDANZiGER),  A. ,  i,  76. 
hydroxide,   aqueous    solution   of,   be- 
haviour towards  phenols,  ammonia, 
aniline,  zinc  dust,  sulphurous  acid 
(Hantzsch),  A.,  i,  307. 
iodide   tribvomo-,    and  ^nchloro- 
(  Hantzsch,      Schleissing,      and 
Jager),  A.,  i,  20. 
nitrate  phenate,  ^-bromo-  (Hantzsch), 

A.,  i,  656. 
thiocyanates,   rearrangement  of,  into 
thiocyanodiazonium    salts 
(Hirsch),  A.,  i,  473. 
^-bromo-,  o-chloro-,  m-chloro-,  and 
^rithiocyano-  (Hirsch),  A.,  i,  473, 
474. 
Diazo-ozides,     behaviour     of,    towards 
potassium     sulphite      and     benzene- 
sulphinic  acid  (Hantzsch),  A.,  i,  365. 
Diazophenols,   decomposition  of   (Cam- 
eron), A.,  i,  364. 
Diazo-salts,      behaviour     of,      towards 
phenols    (Gassmann    and    George), 
A.,i,473. 


^-Diazo-o-toluenesulphonic  acid,  action 

of  sodium  methoxide  on  (Moale),  A., 

i,  430. 
Diazotolnoimide,    o-nitro-  (Bamberger 

and  Renauld),  A.,  i,  21. 
Dibenzamide  (Wheeler,  Walden,  and 

Metcalf),  a.,  i,  185. 
2  :  4-Dibenzamidopeiitane  (Harries  and 

Haga),  a.,  i,  294. 
Dibenzhydroxamic  acid,  (imitro-  (Holle- 

mann),  a.,  i,  23. 
Dibenzoethylamide  (Wheeler, Walden 

and  Metcalf),  A. ,  i,  186. 
Dibenzoic     c^zcyanide,     preparation     of 

(Claisen),  a.,  i,  423. 
a;3-Dibenzoyl-/3-anisylhydroxylamine 

(Beckmann  and  Konig),  A.,  i,  22. 
Dibenzoylbarbaloin  (Leger),  A.,  i,  446. 
Dibenzoylbutane     (1  :  Q-di'phenylhcxane- 

dione-1  : 6),  and  diioxime  of  (fl  taix), 

A.,  i,  125. 
Dibenzoylguaiaretic  acid,  formation  of, 

and    m.    p.    (Herzig    and    Schiff), 

A.,i,  327. 
Dibenzoylheptane,      and    its     dioxime 

(fipAix),  A.,i,  125. 
Dibenzoylhezane     (1  :  %-diphenyloctanc- 

dione-1  :  8),  and  its  dioxime  (Staix), 

A.,  i,  125. 
Dibenzoylhydrazidoacetic    acid,  ethylic 

salt,  and  hydrolysis  of  (Traube  and 

HoFFA),  A.,  i,  235. 
Dibenzoylmaimitol  (Einhorn  and  Hol- 

landt),  a.,  i,  577. 
Dibenzoylmetliane    (Fkeer  and  Lach- 

man),  a.,  i,  120. 
Dibenzoylmethyl    propyl    ketone,    and 

action  of  phenylhydrazine  on  (Freer 

and  Lachman),  A.,  i,  120. 
Dibenzoyloz3maplithaceneqainone 

(Gabriel  and  Leupold),  A.,  i,  483. 
2  : 4-Dibenzoyloxypyridine     (Errera), 

A.,  i,  563. 
Oj8-DibenzoyI-)8-phenylhydroxylaniine 

(Beckmann  and  Schonermark),  A., 

i,  22. 
Dibenzoyltartarethylimide (Kling),  A., 

i,  178. 
Dibenzyl.     See  s-Diphenylethane. 
Dibenzylaminocaffeine    (Einhorn    and 

Baumeister),  a.,  i,  497. 
Dibenzyl-o-carboxylic    acid,    o-divdiro- 

(Gabriel    and     Eschenbach),     A., 

i,  199. 
Dibeiizyl-2  : 2-disulplionic  acid,  p-  nitro- 
(Ris  and  Simon),  A.,  i,  143. 

4:4-dznitro-    (Ris  and    Simon),    A., 
i,    321  ;  (Green  and  Wahl),   A., 
i,  200,  433. 
Dibenzylformohydroxamoxime,  from  the 

action  of  ethylic  formate  on  o-benzyl- 

hydroxylamine(ScHBOETER),  A.,  i,624. 
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Oibenzylhydrozylamine,     fi-p-dich\oTo- 

(NEfBAUEu),  A.,  i,  135. 
Dibeuylideneacetone  (Pei'rekko- 

KiUTscHENKO  and  Plotxikoff),  A., 

i,  142. 
Dibenzylideneacetophenoneamine,     and 

its    acetyl    derivative    (Tambor    and 

WiLoi),  A.,  i,  313. 
Dibenzylideneacetophenone-a-naphthyl- 

amine,     -r;-nitraniline    and    -5-nitro- 

o-toloidine  (Tambor  and  Wildi),  A., 

i,  313,  314. 
Oibenzylidenediethyl     ketone    and    its 

tetrabroniide  and  oxinie  (VoKLANDKR 

and  Wii.cKE),  A.,  i,  667. 
Dibenzylidenehydraione,    p-di&m'mo- 

(Wamiiei;  and  Kauscii),  A.,  i,  2.5. 
Dibenzylidenephenylhydrasonethio- 

carbamide  (Wai;hieii  and  Kausch), 

A.,  i,  'J.""). 
Dibenxylidenesnberone,    and    its  Mm- 

bromide  (Voklanhek),  A.,  i,  28. 
Oibenzylidenetriphenylhydraiine   an  ti- 

inonito,  arsenite  (Caiskk),  A.,  i,  673. 
Dibenzylidenetropinone,  preparation  of 

(WlLUSTATTKU).  A.,  J,  163. 

and  its  chroniate  (Willstatter),  A., 
i,  604. 
DlMobutyl.     Sec  Octane. 
DiiV'bntylacetic  acid.    See  Decoic  acids. 
Dit.tobatylacetylenemonoareide,       from 
action    of    isovaleroin    on    carbamide 
(Rasak  and  Klinoer),  A.,  i,  463. 
Ditsobntylglycollio  aoid,  from  action  of 
potash  on  wovaleroin  (Basse  and  Klin- 
oer), A.,  i,  463. 
4  : 6-DiuobatylgIyozaline,         2-hydro- 
sulphide  from  action  of  ivovaleroin  on 
thiocarbamide  (Basse  and  Klinoer), 
A.,  i,  463. 
Diisobatyl  ketone  (Di-isopropylacetone), 
(ftuitroso-  (Harries  and  Jablonski), 
A.,  i,  294,  401. 
Ditwbtitylmalonie    acid,     ethylic    salt 

(Bentlky  and  Perkin),  T.,  61. 

Dicamphene  hydride,  from  terebenthene 

hydrochloride    and     sodium    (Etard 

and  Merer),  A.,  i,  443. 

Oicamphor,  rfibromo-  (Oddo),  A.,  i,  148. 

Dicaperin  and  its  hydrate  (Hesse),  A., 

i,  680. 
Dicarbozyglutaconie    acid    {melhylcne- 
bismalonic  acid,   ^yropyhne-aaa'a- 
tctracarboxylic  acid),  ethylic  salt, 
action      of      acid     and     alkaline 
hydrolysing  agents  on  (Guthzeit 
and  Bolam),  A.,  i,  12. 
copper  derivatives  of  (Wislicenus), 
A.,  i,  241. 
Dicarbozylic  acids,  nnsymmetrical,  law 
of  etherification  of  (AnschIjtz),    A., 
i,  127,  128. 


Dicatechol-carbethylenediamide  -carbo- 
hydrazide  and  -dicarbethylenediamide 
(EiNiioKN  and  Linden  lu-.uc),  A., 
i,  409,  410. 

Dichloral  methyleneglycolozide,  ob- 
tained in  the  preparation  of  chloral 
raethyleneglycollate  (Pinner),  A., 
i,  627. 

Oiclilorhydriii  and  epichlorhydrin  as 
solvent.s,  for  nitrated  celluloses,  cellu- 
loid, &c.  (Flemmino),  a.,  i,  396. 

Dicinnamoyltartarmethylimide,  a-  and 
j8- varieties  (Ki.inm;),  A.,  i,   178. 

"  Dicyanimidobenzoquinone  "  and  "Di- 
cyanimidodibromdihydrozyquinone  " 
]>ota.sHium,  silver  and  barium  com- 
pounds of  the  latter  (Imbrrt),  A., 
1,  411. 

Dicyano-7-methylglutaconimide.  See  6- 
hydroxy-5-niethyl-  A^''-dihydropyrid- 
oue,  3  : 5-dicyauo- 

Didecylinccinio  acid,  fumaroid  and 
maleoid  forms  (Auwers  and 
BErrERiuoE),  A.,  i,  127. 

Didymiam,  fractionation  of  (Dennis  and 
Chamot),  a.,  ii,  587. 
salts,  action   of  certain  reagents   on 

(Haber),  a.,  ii,  295. 
oxalochloride,    bromide    and    iodide 

(Job),  a.,  i,  356. 
See  further  Neodymium  and   Praseo- 
dymium. 

/3-DiethozyacryIic  acid,  a-chloro-, 
ethylic  salt,  and  action  of  hydro- 
chloric acid  on  (Fritsch),  A.,  i,  63. 

8  : 6-Diethozy-o-aminophenol,  hydro- 
chloride and  triacetyl  derivative  of 
(Wkii>ei,  and  Pollak],  A.,  i,  16. 

8  : 5-Diethozycarbonyl-2-aminophenol 
(WKiDELaud  Poi.lak),  a.,  i,  15,  17. 

Diethozy^^rachlorodimethyltetrozan, 
from  action    of  sodium    ethoxide    on 
Afxachlorodimethyltetroxan  (  Pin- 
ner), A.,  i,  626. 

8 : 4-Diethozycinnamylidenecnmaran- 
one  (Haller  and  von  Kostanecki), 
A.,  i,  201. 

3  : 5-Diethozyethenyl-2-aminophenoI 
(Weidel  and  Pollak),  A.,  i,  16, 

Diethozymethyleneacetonedicarbozylic 
acid,  ethylic  salt,  formation  of 
(Ekkeka),  A.,  i,  562. 

3  :  5-Diethozyphenol,  4-amino-,  hydro- 
chloride, and  its  triacetyl  derivative 
(Weidel  and  Pollak),  A.,  i,  16. 

Diethozyphenylpropionic  acid,  ethylic 
salt  (Leigjiton),  A.,  i,  255. 

Diethozypropionic  acid,  ethylic  salt 
(Lekjhton),  a.,  ii,  255. 

2  :  6-Dietliozypurine,  S-chloro-  (Fis- 
cher), A.,  i,  49. 

Diethozypyridine  (Erkera),  A.,  i,  563. 
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BiethOzypyrotartaric  acid,  and  its  salts 

(Leighton),  a.,  i,  255. 
Oiethoxyquinone,  dibromo-  (Bentley), 

A.,i,  519. 
3 : 5-I)ietlioxy-o-quinoue-2-monozime 
and   3  : 5-Diethoxy-;?-quiiione-4-mon- 
ozime  (Moldauer's   a-and  j8-diethoxy- 
quinoneoximes),   (Weidel  and   PoL- 
lak),  a.,  i,  16. 
Diethylacetal,  preparation  of  (Fischer 

and  Giebe),  A.,  i,  167. 
Diethylacetoacetic    acid,   ethylic   salt, 
oxime  of,  and  its  sodium  and  benzoyl 
derivatives  (Betti),  A.,  i,  629. 
Diethylaminoantliraqaiiione    (  Haller 

and  Guyot),  A.,  i,  594. 
Diethylaminocarbozylic    chloride 

(HANTZSCHand  Sauer),  A.,  i,  172. 
Diethylaminobenzoylbenzoic    acid    and 
salts,  and  Biethylaminobenzylbeiizoic 
acid  (Haller  and  Guyot),  A.,  i,  670. 
jip-Diethylaminobenzylidenedimetlxyl- 
jD-phenylenediamine,       hydrochloride 
(Mohlau),  a.,  i,  652. 
Diethylaminocaffeine     (Einhorn     and 

Baumeistek),  a.,  i,  497. 
Diethylamino-wi-hydroxy-o-benzoyl- 
benzoic    acid    and    Diethylamino-m- 
hydroxybenzylbenzoic  acid  (Haller 
and  Guyot),  A.,  i,  670. 
Diethylammoniam  rfibromide,  and  action 
of  potassium   hydroxide  on  (NoRRis 

and  Kimberly),  A.,  i,  170. 
chloride,  changes  of  volume  on  disso- 
lution in  water  and  alcohol  (Schiff 
and  MoNSACCHi)  A.,  ii,  110. 
Diethylwoamylamine,    and    its    picrate 

(Durand),  a.,  i,  553. 
Diethylaniline  hydrobromide,  perhvom- 
ide,  and   hydrochloride  chloriodide 
(Samtleben),  a.,  i,  472. 
hydrochloride,    preparation   of   (Nie- 

MENTOWSKl),  A.,  i,  182. 
^-iodo-  (Samtleben),  A.,  i,  472. 
Diethylanilinesulpbonphthalein 

(Sohon),  a.,  i,  262. 
a)8-Diethylcarbethoxyhydroxylamine 
(hydroxyethylurethanc    ethylic    ether), 
and    hydrochloride    of   (Jones),    A., 
i,  175. 
Diethylcarbinol.       See    under    Amylic 

alcohols. 
Diethylenebisulphidemethylsulpliine 
mercurichloride     (Stromholm),      A., 
i,  625. 
Diethylenediamine,  action  of  hypochlor- 
ites on  (Oechsner  de  Coninck),  A., 
i,  566. 
Diethylguaiaretic    acid    (Herzig    and 

Schiff),  A.,  i,  531. 
Diethyl  ketone,  formation   of  (Gucci), 
A.,  i,  257. 


Diethyl  ketone,  miscibility  of  water  and 
(Rothmund),  A.,  ii,  504. 
action  of  nitric  o.xide  on(TRAUBE),  A., 

i,  350. 
action  of  sodium  on  (Freer  and  Lach- 
man),  A.,  i,  121. 
Diethylmalonic  acid,  electrolytic  disso- 
ciation of  (Smith),  A.,  ii,  285. 
Diethylnitramine,  action   of  potash  on 
(Umbgrove  and  Franchimont),    A., 
i,  293. 
zso-Diethylnitramine    (Umbgrove     and 

Franchimont),  A.,  i,  293. 
Diethyluitrosamine  hydrochloride,  action 
of   zinc    ethyl    on    (Lachman),    A., 
i,  400. 
Diethylorcinol,     dihromo-,     action     of 
hydriodic  acid  on  (Herzig),  A.,  i,  516. 
Diethyloxamide,  cJinitro-  ;  action  of  am- 
monia on  (Umbgrove  and  Franchi- 
mont), A.,  i,  292. 
Diethylparabanic    acid    (Andreasch), 

A.,  i,  243. 
Diethylphosphoric  acid,   heat  of  neut- 
ralisation of  (Cavalier),  A.,ii,  499. 
Diethylpinoresinol    (Bamberger     and 

Landsiedl),  a.,  i,  88. 
Diethylpropionacetal,     preparation     of 

(Fischer  and  Giebe),  A.,  i,  167. 
Diethylselenetine    hydrobromide,    elec- 
trical conductivity  of  (Carrara  and 
Rossi),  A.,  ii,  278. 
Diethylthetine,  mercurichloride  (Strom- 
holm),  A.,  i,  625. 
?i-'y-Diethylthiohydantoin  (Andreasch), 

A.,  i,  243. 
Diethylthioparabanic  acid  (Andreasch), 

A.,  i,  243. 
Diethyl-o-toluidine,  hydriodide  periodide 

(Samtleben),  A.,  i,  472. 
Diformaldehydeuric  acid  (Weber,  Pott, 

and  ToLLENs),  A.,  i,  66. 
Diformazylbenzene    (Wedekind     and 

Blumenthal),  a.,  i,  454. 
Diformylsemicarbazide    ("Widman    and 

Cleve),  a.,  i,  335. 
Diffusion  : — 
Diffusion  through  parchment,  appara- 
tus for  (Siegfried),  A.,  ii,  561. 
of  a  salt  from    a  hotter  to  a  colder 
part  of  a  solution   (Abegg),   A., 
ii,  422. 
of  solids   through  gases   (Colson), 
A.,  ii,  504. 
Osmotic  phenomena  of  muscle  (Cooke), 

A.,  ii,  479. 
Osmotic  pressure  (Traube),A.,  ii,  210. 
mechanism  of  (Sutherland),  A., 

ii,  109. 
applications    of,    in    the    study    of 
physical  and  chemical  equilibrium 
(Ponsot),  A.,  ii,  471. 
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Diffusion  : — 
Osmotic  pressure  explained  by  com- 
bination of  solvent  and  dissolved 
substance (Tkaubk),  A.,  ii,  109. 
and  variance  (Trevou),  A.,  ii,  63,64. 
of  solutions,  influence  of  molecular 
association  on   the  (Ckompton), 
P.,  1897,  225;  A.,  ii,  107. 
of   solutions  of  glucose,   mannitol, 
salicin,  antipynne,  glycerol,  and 
phenol  (Naccabi),  A.,  ii,  210. 
in  green   wheat  (Maqubnnk),  A., 
ii,  130. 
Difarfurylidenetropinone,      preparation 
(ind  propertit's  ol  (Willstatteb),  A., 
i,  1G3. 
Digestibility    of    wheat    carbohydrates 

(Sukkman),  A.,  ii,  248. 

Digestion,    by    papain     (CHmENDKN, 

Mendel,    and    McDermott),   A., 

ii,  239. 

influence  of  alcohol  on  (Chittenden, 

Mendel,  and  Jacxson),  A.,  ii,  237. 

in    the    larva    of     Tenebrio    molitor 

(Bixdebmann),  a.,  ii,  614. 
of  cane  sugar  in  the  stomach  (Fekris 

and  Lvsk),  A.,  ii,  238. 
of  fat  (Harlet),  a.,  ii,  35. 
pancreatic,  evolution  of  gases  during 
(Kluo),  a.,  ii,  298. 
influence  of  bile  on  (Chittenden 
and  Albro),  A.,  ii,  343. 
peptic,    conditions    determining    the 
rapidity  of  (Cronkr),  A.,  ii,  237. 
of  caseinogen    (Alexander),    A., 
u,  615. 
tryptic,    of   caseinogen    (Biffi),  A., 
ii,  615. 
Digitalin  and   Digitonin,   detection    of 
(Keu.kh),  a.,  ii,  657. 
estimation  of  (Keller),  A.,  ii,  267. 
Digitophyllin,  properties  of,  and  ideuti- 
licatiou  of,  with  '  dij^italine  crystallis^e' 
(KiLiANi),  A.,  i,  52. 
Dig^tozin,  estimation  of  (Keller),  A., 

ii,  267. 
Diglycerophosphoric    acid     (Trillat), 

A.,  i,  459. 
Diglycollanilide,  thio-  (Rizzo),  A. ,  i,  659. 
Dihydrobenzene.     See  ci/cZo-Hexadiene. 
Dihydrobis-m-opindolone,  di'bromo- 

(BisTKZYCKi  and  Fink),  A.,  i,  427. 
Dihydrocamphoketone,     semicarbazone, 
oxime  (Ckossley  and  Perkin),  T., 
26;  P.,  1897,  218. 
oxidation  of  (Crossley  and  Perkin), 
T.,  29;  P.,  1897,  218. 
Dihydrocamphoric  acid,  its  silver  salt, 
and  anhydride  (Crossley  and  Per- 
kin), T.,  23  ;  P.,  1897,  218. 
oxidation  of  (Crossley  and  Perkin), 
T.,  26  ;  P.,  1897,  218. 


Dihydrocamphoronesulphonic  acid, 

barium  salt  ( Knur  and  MIller),  A., 

i,  266. 
Dihydro-/3-camphylic       acid,      bromo-, 

chloro-,  and cbloro</tbromo-  (Perkin), 

T.,  824,  825,  827  ;  P.,  1897,  200. 
A^'-Dihydrocarvone,  conversion  of,  into 

carvenoue  ;  hydrocliloride  of  (KoNDA- 

KOFFand  (loiutuNOFF),  A.,  i.  145. 
DihydrocoUidinedicarbozylic  acid.     See 

2:4:  6-Trimethyl-A'--dihydropyridine- 

dicarboxylic  aciJ. 
DihydroiMdndolebensoic  aoid  (Scholtz), 

A.,  i,  384. 
Dihydrouolauronic  acid  (Perkin),  T., 

836,  848  ;  P.,  1897,  201. 
Dihydroioicjlauronolio    acid,    silver    and 
ammonium  salts  (Perkin),  T.,  836  ; 
P.,  1897,  201. 

bromo-,  methylic  salt  (Perkin),  T., 
838. 
Dihydronaphthacene     (Gabriel      and 

Leui'old),  A.,  i,  482. 
Dihydronaphthaquinaldine.      See 

'2"-.\lethyldihy(lro<iuinoline. 
A'-Dihydro-l-naphthoic     acid,     ethylic 

salt  (Habk),  A.,  i,  C74. 
Dihydronicotyrine,  and  its  salts  (Pictst 

and  Cui!:i'IEUx),  A.,  i,  688. 
Dihydrouoozazole,  from  dibcnzylidene- 

acetoneand  hydroxylamine(MiNUNNi), 

A.,  i,  194. 
DihydroMophorylamine.       See   1:3:3- 

Trimethyl-5-aminocyclohexane. 
Dihydrophthalic  acid.     See  q/clo-liex- 

adieiie-1  :  2-dicarboxylic  acid. 
Dihydropiperylenedicarbozylic        acid, 

two  isomeric  forms  of  (Wilustatter), 

A.,  i,  540. 
Dihydropyrroline,  derivatives  of  (Lipp), 

A.,  i,  379. 
Dihydroquinaldine.        See      2'-Methyl- 

dihydroquinoline. 
Dihydrostrychnine.      See  i«o-Strychnic 

acid. 
Dihydrostrychnoline,  its  hydrochloride, 

nitrate  and  methiodide  (Tafel),  A., 

i,  705. 
Dihydrozyacetone;    from  oxidation    of 
glycerol  by  the  sorbose    bacterium 
(Bertrand);  A.,  i,  556. 

synthesis  of;    its  phenylosazone  and 
sodium    hydrogen     sulphite     com- 
pounds;   its    polymerides    and   re- 
duction (Piloty),  a,  i,  117. 
Dihydrozyacetozime,  action  of  bromine 

on  (Piloty),  A.,  i,  117. 
Dihydrozybenzeneazobenzaldehyde 

(Waltuek  and  Kausch),  A.,  i,  26. 
2:5-Dihydrozybenzoic    acid     (hydroxy- 

salicylic     acid)      (Waveben),       A. 

i,  96. 
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8  :  S-Bihydrozybenzoic  acid,  tt'ihromo-, 

action  of  hydriodic  acid  on  (Herzig), 

A.,  i,  516. 
Dihydroxybenzyldihydrotetrazine,    and 

its  tetracetyl  derivative  (Pinjser  and 

Colman),  a.,  i,  95. 
3'.4'.  -Dihydroxybenzylideneindanone,  2- 

bromo-,  and  its  diacetyl  derivative  and 

methylenic  ether  (Klobski   and  voN 

KOSTANECKI),  A.,  i,  372. 
DihydroxybisdiketoIiydrindene(GABKiEL 

and  Leupold),  A.,  i,  481. 
3 : 4-Dihydroxycinnamic  acid.  See  Caffeic 

acid. 
3 : 4-Dihydroxyciimamylidenecumar- 

anone  (Hallek  and  von  Kostanecki), 

A.,  i,  201. 
Dihydroxydicarboxyphenylacetamide 

and  Dihydroxydicarboxyphenylacetic 

acid,  and  its  etliylic  and  diethylic  salts 

(Pechmann     and     Wolman),      A., 

i,  665. 
DihydroxydihydrocycZogeranic      acid 
(Tiemann),  a.,  i,  375, 

constitution  (Tiemann  and  Schmidt), 
A.,  i,  377. 
1 : 2-Dihydroxydinapbtliylic   etber  and 

1 : 4-Dihydroxy-o-naphtliylic       ether 

and   their  diacetyl  derivatives  (Blu- 

MENFELD    aud    Fbiedlandek),    A., 

i,  145. 
Dihydroxydinicotinic  acid.    See  2  :  6-Di- 

hydroxypyridine-3  : 5-dicarboxylic 

acid. 
Dihydroxyditolylphthalide  (Lim- 

pricht),  a.,  i,  323. 
Dihydroxyfluoran  {quinolpMhalein) 

(Meyer  and  Friedland),  A.,  i,  590. 
Dihydroxyfumaric    acid,     conductivity 

and  rate  of  decomposition  of  solutions 

of  (Skinner),    T.,    488;    P.,    1898, 

121. 
jp-Dihydroxyglyoxime  N-phenylic  ether, 

from  diazomethane  and  nitrosophenol 

(yon    Pechmann    and    Seel),     A., 

i,  310. 
Dihydro-m-xylene    (1 :  d-dimethylcyclo- 

A^''^-hexadicne),    from    the    action    of 

sulphuric  acidon  methylheptenone,  and 

its    chloro-derivative    (Verlet),    A.. 

i,  557. 
Dihydroxylepidine.     See  Dihydroxy-4'- 

methylquinoline. 
Dihydroxymaleic   acid,    explanation  of 
the  production  of,  from  tartaric  acid 
(Fenton),  p.,  1898,  119. 

conductivity  and  rate  of  decomposition 
of  solutions  of  (Skinner),  T.,  483  ; 
P.,  1898,  121. 

conversion  of,  into  dihydroxytartaric 
acid  (Fenton),  T.,  72 ;  P.,  1897, 
224. 


Dihydroxymethylanthraquinone.  See 
Chrysophanic  acid. 

Dihydroxymethylene  (Nef),  A.,  i,  109. 

2  (or  4)-2'-Dihydroxy-4'-methyl-3'-ethyl- 
quinoline  (Byvanck),  A.,  i,  689. 

Dihydroxy-4'-methylquiiioliiie  {Dihydr- 
oxylepidine) (Besthorn  and  By- 
vanck), A.,  i,  451. 

Oihydroxynaphthacenequinone,  its  salts, 
and  diacetyl  and  dibenzoyl  de- 
rivatives ;  identity  of  with  indenigo 
(Gabriel  and  Leupold),  A.,  i,  482. 

1 : 2-Dihydroxyuaphthalene,  4  :  ^'-di- 
bromo-  (Glaus  and  Jack),  A.,  i,  325. 

1 :  3-Dihydroxynaphthalene,  2  :  i-di- 
chloro-,  and  its  acetyl  derivative  and 
phenylhydrazine  compound  (Zincke 
and  Egly),  A.,  i,  439. 

1 : 3-Dihydroxynaphthalene-2-carboxylic 
acid  and  its  ethylic  salt,  amide,  anilide, 
c^ibromo-  and  diacetyl  derivatives 
(Metzner),  a.,  1,  153. 

Dihydroxynicotinic  acids.  See  Dihydr- 
oxypyridinecarboxylic  acids. 

Dihydroxyphenylacetic  acid,  and  its  lead 
salt  (von  Pechmann  and  Wolman), 
A.,  i,  665. 

Dihydroxyphenylbutyrolactone,  bromo- 
(Fittig  and  Petkow),  A.,  i,  196. 

m-Dihydroxy-j3-phenylcoumarin  (Pol- 
lak),  a.,  i,  305. 

2 : 3-Dihydroxyphenylic  1 : 4-dihydroxy- 
2-naphthylic  ether,  tetracetyl  and 
benzoyl  derivatives  (Blumenfeld 
and  Friedlander),  A.,  i,  145. 

2 :3-Dihydroxypheiiylic  1 :  2-dihydroxy- 
naphthylic  ether,  tetracetyl  derivative 
(Blumenfeld  and  Friedlander), 
A.,  i,  145. 

^-Dihydroxyphenyloxamide  (Piutti 
and  Piccoli),  A.,  i,  319. 

ay3-Dihydroxypropionic  acid.  See 
Glyceric  acid. 

2  : 4-Dihydroxypyridine  and  its  dihromo- 
compound,  ethylic  ether,  platino- 
chloride,  mercurichlorideand  dibenzoyl 
derivative  (Errera),  A.,  i,  563. 

2  : 5-Dihydroxypyridine,  and  its  salts 
and  acetyl  derivative  (  Kudernatsch), 
A.,  i,  271. 

2  :  6-Dihydroxypyridine,    formation  of, 
from  monethylic  ethoxy-o-pyridone- 
dicarboxylate      (Ruhemann),     T., 
352  ;  P.,  1898,  73. 
hydrochloride  (Errera),  A.,  i,  491. 

2  : 4-Dihydroxypyridine-5-carboxylic 
acid  {dihydroxynicotinic  acid),  ethylic 
salt,  and  barium,  acetyl,  and  bromo- 
derivatives  (Errera),  A.,  i,  562. 

2  : 6-Dihydroxyp3rridine-3-carboxylic 
acid  and  its  bromo-derivative,  ethylic 
salts  of  (Errera),  A.,  i,  490. 
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2  :  6-Dihydroxypyridme-3  : 4-dicarb- 
ozyUc    acid     (2  :  6-dihydroxydi- 
nicotinic       acid),       sodiam       salt 
(Errera),  a.,  i,  490. 
ethylic  salt,  formation  of,  from  ethylic 
cyanacetate,  and  its  salts  (KuHE- 
MANN  and  Browning),  T.,  280; 
P.,  1898,  47. 
from  action  of   ethylic   sodiocyan- 
acetate  on  ethylic  ethoxymethyl- 
enemalonate  (Errera),  A.,  i,  632. 
dichloTo-,  ethylic  salt  of  (Kuhbmann 
and  Brownino),  T.,  286  ;  P.,  1898, 
47. 
Dihydroxytteario    aoids,   oxidation    of, 
witli      alkaline     f>otas8ium     perman- 
ganate     (Edmed),      T.,     630  ;      P., 
1898,  133. 
Dihydroxytartario    acid,       preparation 
of,     from      dihydroxymaleic      acid 
(Kenton),  T..  72  ;  P.,  1897,  224. 
conductivity  and  rate  of  decoinposition 
of  solutions  of  (Skinner),  T.,  488 ; 
P.,  1898,  121. 
action  of  heat  on  aqueous  solutions  of 

(Fenton),  T.,  73  ;  P.,  1897,  224. 
salts  of  (Fentok),T.,472  ;  P. ,  1898, 120. 
titration  of,  with  alkalis,  and  reduc- 
tion of  (Fenton),  T.,  74,  77  ;  P., 
1897,  224,  225. 
Dihydroxytelluro-anisoil,  -phenetoil  and 

-resorcinol  (Ki-sr),  A.,  i,  137. 
Dihydroxytetramethylstilbene,     lelra- 
biomo-  (Alwkks  and  Sheldon),  A., 
i,  647. 
»-Dihydroxytolaene,      dissociation      of 

(Nkf),  a  ,  i,  109 
Dihydroxytriethylamine,  its  salts,   and 
etliiodide  of  (Knork  and  Schmidt), 
A.,  i,  399,  400. 
Dihydroxy-»i-xylene,     amino-,     hydro- 
chloride of  (Weidel  and  Wenzel), 
A.,  i,  580. 
Diketodihydropyridine.       See     Pyrido- 

quinone. 
Diketodimethyldihexahydrophenyl    and 

its  hydnizoiie  (Haiuuk.s),  A.,  i,  582. 
Diketohexamethylene  {(f ikeiocyclo- 
hexane),  ultra-violet  absorption  spec- 
trum of  (Hartley  and  Dobbie),  T., 
603  ;  P.,  1898,  41. 
Diketohydrindenedicarboxylic       acid, 
diethylic  salt  and  sodium   compound 
of  (Ephraim),  a.,  i,  671. 
o-Diketone,    CipHi^O^,    from   menthone- 

carboxylic  acid  (Oddo),  A.,  i,  146. 
Diketo-octohydrophenanthrene,   phenyl- 

hydrazone  (Kabk),  A.,  i,,  674. 
Diketo-octohydrophenanthrenecarboxyl- 
ic  acid,  ethylic  salt  (Kabe),  A.,  i,  674. 
Diketopimelic  acid.     See  Oxalolevulinic 
acid. 


1 : 8-Diketotetrahydronaphthalene,  2  :  4> 
te^rachloro-,  and  its  hydrate  and 
methoxy-derivative  (ZiNCKE  and 
Eolt),  a.,  i,  439. 

Dimethenetetroxan,  letracXxXoro-,  from 
action  of  potash  and  aniline  on  hexa- 
chloroilimethyltetroxan  (Pinner),  A., 
i,  626, 

Dimethenetrioxin,  ^^rachloro-,  from 
action  of  alcoholic  potash  on  tetra- 
chlorodimothyltrioxin  (Pinner),  A., 
i,  627. 

2  : 4-Dimethoxybencaldehyde  (Gattbr- 
MANN  and  Fkenzel),  A.,  i,  477. 

2  :  S-Dimethoxybenioic  acid,  methylic 
salt  (Furrst'ii),  A.,  i,  663. 

DimethoxybisdiketohydTindene  (Gab- 
riel ami  Lel'I'dli)),  A.,  i,  481. 

6 : 6-Dimethoxy/r(cliloromethyl- 
phthalide  (Kuitsc-h),  A.,  i,  664. 

Dimethoxydibenzylideneacetone,  and  its 
^•<mb^onlille        (I'ethknko-Krits- 
cHENKo),  A.,  i,  529. 

Dimethoxydiketohydrindene  (Landau), 
A.,  i,  673. 

Dimethoxydiketohydrindenecarboxylic 
acid,  ethylic  salt,  and  its  sodium  com- 
pound (Landau),  A.,  i,  672. 

Dimethoxydiphenyl  (Jannasch  and 
KoLiTZ),  A.,  i,  590. 

Dimethoxydiphenyltetrahydropyrone, 
and      Dimethoxydiphenyltetrahydro- 
pyronedicarboxylic  acid  (Petuenko- 
Krit.sciiknko),  a.,  i,  529. 

Dimethoxyketocoomaran  (Frieclander 
and  St'liNELL),  A.,  i,  24. 

7n-Dimethozy-j8-phenylconmarin  (Pol- 
LAK),  A.,  i,  305. 

Dimethoxyqoinone  (Gauamer),  A., 
i,  198. 

Dimethoxyquinonediethyldiacetyl- 
acetal,  Oimethoxyquinonedimethyldi- 
acetylacetal,  and  Dimethoxyquinone- 
dimethylhemiacetal,  (^^chloro-deriva- 
tives  of  (Jackson  and  Tourey),  A., 
i,  468. 

Dimethylacetic  acid.  See  Butyric 
acid. 

D  methylacetoacetic  acid,  methylic  salt, 
action  of  sodium  on  (Conrad  and 
Cast),  A.,  i,  512. 

<^. -/3-Dimethyladipic   acid  from   geronic 
acid  (Tiemann),  A.,  i,  375. 
from  tetrahydroeucarvone  (von  Bae- 
YER  and  Villigeu),  A.,  i,  676. 

fum-  and  »iaZ-aa-Dimethyladipic  acids, 
electrolytic  dissociation  of  (Smith), 
A.,  ii,  285. 

Dimethylamine,  action  of  the  silent  elec- 
tric discharge  on,  in  the  presence  of 
free  nitrogen  (Bebthelot),  A., 
i,  552. 
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Dimethylamine  salts,  action  of  bromine 
and  iodine  on  (Noreis  and  Laws), 
A.,  i,  169. 
double     salts      containing     selenium 

(NoRRis),  A.,  i,  510. 
hydrochloride,     action     of    carbonyl 
chloride  on  (Hantzsch  and  Satjer), 
A.,  i,  171. 
iodo-     (NoRRis     and     Laws),     A., 
i,  169. 
Dimethylaminoanthranol      and      3-Di- 
methylaminoanthraquinone  (Haller 
and  Guyot),  A.,  i,  593,  594. 
Dimethylamino-o-benzoylbenzoic      acid 
and  its  salts  (Haller  and  Guyot), 
A.,  i,  670. 
Dimethylaminobenzylbenzoic   acid   and 
its  methylic  salt  (Haller  andGuYOT), 
A.,  i,  670. 
Dimethylaminocarboxylic  chloride  and 
action  of  hydroxy lamine  and  of  nitrous 
acid  on  (Hantzsch  and  Saiter),  A., 
i,  171. 
Dimethylaminodimethylpyrazolone.  See 

Pyramidone. 
Dimethylaminomethylazimidobenzene 
{Tnethylazimidodimethylaniline),    mer- 
curichloride,    picrate,    methobromide, 
methochloride,      amino-     and    nitro- 
derivatives  (Pinnow  and  Koch),  A., 
i,  133,  134. 
Dimethylaminoci/cZopentane     {dimethyl- 
pentamethy  lamine),     (MuGDAN),     A., 
i,  157. 
3-Dimetliylaminophenyhsonaphtha- 
fh.en&zozii\iva.{dimet,hylisorosinduli7ie), 
salts   of  (Kehrmann  and   Helwig), 
A.,  i,  154. 
Dimethylammonium  chlorobromide, 

chloiiodide,  irichloriodide,  dihvomide, 
bromiodide,    and   di-   and  <H-iodides 
(NoRRis  and  Laws),  A.,  i,  169. 
Dimethylaniline,  action  of  nitrogen  tri- 
oxide   and  of   benzoic    chloride  on 
(Cohen    and    Calvert),   T.,  163, 
165;  P.,  1898,  10. 
product    of    the    action    of    nitrogen 
chloride  on  (Hentschel),  A.,  i,  246. 
mono-  and  di-hydrochlorides  (Scholl 

and  Escales),  A.,  i,  182. 
hydrochloride     chloriodide    and     its 
nitroso-     and    ^-bromo-derivatives 
(Samtleben),  a.,  i,  472. 
Dimethyaniline,  a-^iamino-,  and  its  salts 
(Pinnow  and  Wegner),  A.,  i,  185. 
jp-bromo-,  hydriodide  periodide  (Sam- 
tleben), A.,  i,  472. 
m-nitro,      hydrochloride,     hydrogen 
sulphate,   picrate  (Noelting     and 
Fourneaxjx),  a.,  i,  188. 
Dimethylanilinesulphonphthalein 
(Sohon),  a.,  i,  262. 
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Dimethylanilinophthalide,  Dimethyl- 
anilinophthaloylic  acid,  and  Di- 
methylanilinohydrophthaioylic  acid, 
their    salts    and    nitroso-compounds 

(LiMPpacHT  and  Konig),  A.,  i,  435. 
Dimethylaspartic    acid,     ethylic    salt, 
action     of     barium      hydroxides  on 

(Korner  and  Menozzi),  A.,  i,  240. 
m-Dimethylbenzimidazole,  and  its  salts 

(Pinnow),  A.,  i,  182. 
Dimethylbisdiketohydrindene  (Gabriel 

and  Leupold),  A.,  i,   481. 
Dimethylbutadiene.     See  Hexinene. 
Dimethylbutane.     See  Hexane. 
Dimethylbutylmandelic    acid     (Baur- 

Thurgau),  a.,  i,  524. 
;8/3-Dimethylbutyrolactone,  from  reduc- 
tion of  as-dimethylsuccinic  anhydride 

(Blaise),  A.,  i,  561. 
3  : 2'-Dimethylcarbazole      (TJllmann), 

A.,  i,  591. 
o;8-Dimethylcarbethoxyhydroxylamine 

{hydroxymethylurethane  methylic 

ether),  and  action  of  hydrochloric  acid 

on  (Jones),  A.,  i,  174. 
Dimethylcarbonyhsonitramine.         See 

Dimethylnitrosohydroxycarbamide. 
2  : 3  Dimethylcinchonic  acid  and  3:2'- 

Dimethylcinchonic  acid  and  its  salts 

(Pfitzinger),  A.,i,  208,  209. 
Dimethylconiine  and  Dimethyldihydro- 

coniine,    and  salts    (Mugdan),    A., 

i,  156,  157. 
1'  :3'-Dimetliyldihydroplithalazine     and 

its  salts  (Gabriel  and  Eschenbach), 
.    A.,  i,  212. 
l:2-Dimethyldihydropyrroline  and  salts 

(Hielscher),  a.,  i,  338. 
' '  4'  :4'-Dimethyldihydroquinoline. "   See 

Trimeth\  liiidolenine. 
Dimethylenedulcitol,     dibenzoate     and 

diacetate  of  (Weber  and  Tollens), 

A.,  i,  60. 
Dimethyleneglucoheptonic  lactone,  two 

varieties  of  (Weber  and  Tollens), 

A.,  i,  61. 
Bimethyleneprotocatechuic    acid 

(Moureu),  a.,  i,  644. 
Dimethylenerhamnitol       and       mono- 

benzoate  of  (Weber  and  Tollens), 

A.,  i,  60. 
1:2: 4-Dimetliyletliylbenzene,  from  eu- 

terpene  dihydrobromide  (von  Baeyer 

and  Villiger),  A.,  i,  676. 
Dimethylethylsulphine  mercurichlorides 

(Stromholm),  a.,  i,  624. 
Dimethylfumaric  acid,  action  of   heat 

on;     reduction    of    (Kettner),    A., 

i,  297. 
i8/3-Dimethylglutamic  acid,  formation  of, 

and    its     hydrolysis     (Blaise),    A., 

i,  561. 
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aa-Dlmethylglatarie  acid  {perUanedicarb- 
oxylic  acid),  and  its  anhydride  and 
anilic  acid  (Pekkin,  T.,  846  ;   P., 
1897.  201. 
formation  of  anhydride  of  (Auwbrs), 
A.,  i,  630. 
/urn-  and  moZ-aa-Dimethylglatarie  aoidt, 
electrolytic   dissociation    of    (Smith), 
A„  ii,  285. 
/3/3-Dimethylglat«rie  aeid  {petUanediearb- 
oxylie  acid),  synthesis  of  (Blaisk), 
A.,  i,  561. 
a-bromo-,  methylic,  hydrogen  cthylic, 
and    ethylic    salts  ;     cM'-cttbronio-, 
methylic  salt  (Pebkix  and  Tuorpe), 
P.,  1898,  108. 
1':  T-Dimethylgnanina,    and     its    salts 

(Fis<iiRu),  A.,  i,  98. 
2-Dimethylheptan-8-onoie  aeid.  See  iso- 

Oeroiiic  acid. 
4-Dimethylheptan-6-oiiic  aeid.    SeeGer- 

onic  a<'i(l. 
Dimethylheptene    glycol.     See    Nonyl- 

t'liic  glycols  and  oxide. 
Dimethylheptenol.     See  Nonouvlic  alco- 
hols. 
2:5-Dimethylhexane.     Sec  Octane. 
1  : 3-Dimethylri/c-/ohexadiene-A'-*       (rfi- 
hydrovci-xylene),    from   the  action   of 
sulnhuric  acid  on    mcthylhentonone, 
ana  its  chloro-dorivative    (Verley), 
A.,  i,  557. 
n.y-Dimethylhydraiine,  from  trimethyl- 
azonium  hydroxide  ;  oxalat*^  (Harrif..h 
and  Hacsa),  A.,  i,  232. 
s-Dimethylhydraiine  oxalate  (Harrie.h 

and  Hag  A),  A.,  i,  232. 
Dimethylhydroxycarbamide       bcnzylic 
othiT,  and  liydioclilorido  of  (Hantzhch 
.ind  SArKi;  ,  .\.,  i,  173. 
a-Dimethylhydrozylamine,   and    hydro- 
chloride and  idatinochloride  of  (Jones), 
A.,  i,   174,  175. 
Dimethylhypozantliine,   «?tchloro-  (Fis- 

CM  Kit),  A.,  i,  48. 
3':  S'-Dimethyl  2'-indolinone(BRiTNNER), 

A.,  i,  91. 
Dimethylitaconic  acid,  electrolytic  dis- 
sociation of  (Smith),  A.,  ii,  285. 
Dimethylleyalinic  acid  {2-melhylhexan- 
3-onoic  acid),  an<l  its  oxinic  and  silver 
salt  (TiEHAKK   and  Sehmlgk),    A., 
i,  629. 
Dimethyllignone-blue,     efmitro- 
(LiKBEiiMANN    and    Cybulski),    a., 
i,  379. 
s-Dimethylmaleic     acid    {pyrocinchonic 
acid),  action  of  sodium  hydroxide  on  ; 
reduction  of;  isomerides  of  (Kettner), 
a.,  i,  297. 
s- Dime  thy  Imaleimide,  velocity  of  hydro- 
lysis of  (MiOLATi),  A.,  i,  243. 


Dimethylmalonic    acid  {propanediMrb- 

oxylic  add),  from  oxidation  of  fen- 

chone  (Gardner  and   C'ockburn), 

T.,  709;  P.,  1898,  151. 

electrolytic  dissociation    of   (Smith), 

A.,  ii,  285. 
an  oxidation  product  of  filicinic  acid 
(BoRHM),  A.,  i,  41. 
Dimethylmethylal,     action     of    silent 
tdectric  discharge  on,  in  presence  of 
nitrogen  ( Berth ri>ot).  A.,  i,  554. 
preparation  of  (Fi.schkk  and  Gikbk), 
A.,  i,  1(57. 
Dimethylnaphthalene,  obtained  by  dis- 
tiilinx     ]H>doijhyllotoxin     and    picro- 
po<lophyllin  with  zinc  dust  (Dunstan 
and  Hknky),  T.,  218. 
Dimethyl-jS-naphthol,  its    l)enzoyl   and 
sodium  derivatives,  and<rinitrophenyl 
ether  (Wkkkkind),  A.,  i,  593. 
Oimethylnitramines       (Franchimont), 

A.,  i,  9. 
Oimethylnitrosamine,     hydrochlorides ; 
.iction  of  zinc   ethyl  on   (FjACHMAN), 
A.,  i,  400. 
Dimethylnitrosohydrozycarbamide    {di- 
methylcarbonyliaonitramijte),  and  action 
of  alkalis  on  (Hantzsch  and  Sauer), 
A.,  i,  171. 
2  : 6-Dimethyl-A*-''-octadiene-8-al.       See 

Citral. 
Dimethyloxalacetic  acid.      See  Oxaliso- 

butyric  acid. 
a/u-Dimethyloxazole,       prep.aration      of 

(Okstkurkkh),  a.,  i,  45. 
a^-Dimethyloxazolidine,    its    salts    and 
benzoyl  ilerivativo  (Okstrrreich),  A., 
i,  45. 
aju-Dimethyloxazolidylphenyl-carb- 
amide    and    -thiocarbamide  (Oehtrr- 
rkich),  a.,  i,  4.^. 
7  : 9-Dimethyl-8-ox3rpurine,  2  :  6-dj'- 

cliloro-  (FisciiKii  and  Acii),  A.,  i,  46. 
Dimethyloxytriazine,   salts  of    (Ostro- 

covich),  a.,  i,  336. 
Dimethylpentamethylamine     (dhnethyl- 
(iminocyc.\o})c7Uan/'),   and  salts  (Muo- 
dan),  a.,  i,  158. 
Dimethylcf/rfopentane       {dimeihylpenta- 
mcUiylene),   probable   presence    of    in 
Americna     ]ietroleum     (Young),    T., 
917:  P.,  1898,  11^. 
4' :  4"-Diinethylphenacylideneflavene 
and    its   2-bromo-derivative    (Feuer- 
s  rEiN  and  VON  Kostanecki),  A. ,  i,  370. 
1' :  2'-Dimethylphenoinorpholine,       and 
salts   (Stoermer  and  Franke),    A., 
i,  451. 
Dimethylphenosaffranine,  ^rinitro-  (Jac- 

BERT),  A.,  i,  494,  667. 
Dimethylpheno^';jo8affranine,      /rmitro- 
(Jaubp:rt),  A.,  i,  495. 
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Dimethylpheiiylplienazonium     salts 
(Keurmann  and  AVkiter),  A.,  i,  438. 

2 : 4-Dimethylphloroglucinol,  and  its 
triacetate,  nie.thylic  ether  and  ethylic 
carbonate  (Wridel  and  Wenzel),  A., 
i,  579,  580. 

Dimethylpliosphoric  acid,  lieat  of  neu- 
tralisation of  (Cavalier),  A.,  ii,  499. 

1'  :  3'-Dimetliylphtlialazone  (Gabuiel 
and  Eschrnbach),  A.,  i,  212. 

Dimethylpiperazine,  diguaiacolate  di- 
o-naphthoate,  di-3-naplithoate,  and 
tliphenate  (Oazkneuve  and  Moreau), 
A.,i,  603. 

1 : 2-Dimethylpiperidiiie  and  its  salts 
(Ladenbur(J),  A.,  i,  339. 

3'  :  3'-Dimetliyl-2'-isopropyiindolenine 
(Plancher).  A.,  i,  537. 

1  : 7-Dimethylpuriiie,      2-amino-6-oxy-. 

See  1  :  7-Diinethylguanine. 

2  : 6-Dimethylpyridine  {lutidine),  di- 
acetylderivativeof,  andsalts(ScHOLTZ), 
A.,  i,  43. 

2 : 4-Dimethylpyridine-3-carboxylic  acid 

{luticlineearhoxylic     acid),      5-chloro- 

(CoLLiE   and    Lean),    T.,    591  ;     P., 

1898,  148. 

1 : 2-DimethyIpyrrolidine,      and      salts 

(HiELSCHEii),  A.,  i,  338. 
1 : 2'-Dimethylquinoline-4  -carboxylic 
acid  and  3  :  2'-Dimetliylquiiioline-4'- 
carboxylic  acid  (Simon),  A.,  i,  152. 
3 : 2'-Dimethylquinoline-3'-4'-dicarb- 
oxylic      acid       (Engelhard),      A., 
i,  683. 
Dimethylrosinduline,   salts  of   (Kehr- 
MANN  and     Schaposchnikoff),     A., 
i,  155. 
DimethylaiJosaffranine,  salts  of  (Kehr- 
MANN  and  Schaposchnikoff).  A., 
i,  153. 
and  ■  its  salts    and    acetyl    derivative 
(Kehrmann    and     Wetter),    A., 
i,  439. 
as-Dimethylsuccinic   acid   {\9.ohutanedi- 
carboxylic     acid,    gem-dimethylsuc- 
cinic  acid),  from  the   oxidation   of 
iA'oacetophorone   (Kerp   and    MDl- 
ler),  a.,  i,  265. 
from  isolauronic   acid,    the  anil   and 
anilicacid   (Perkin),  T.,  842;  P., 
1897,  201. 
and  the  rates  of  formation  of  its  normal 
and  acid  alkylic  salts  (Blaise),  A., 
i,  560. 
fum-  and  7wa^Dimethylsuccinic  acids, 
electrolytic    dissociation   of  (Smith), 
A.,  ii,  285. 
«s-Dimethylsuccinic  anhydride,   reduc- 
tion of  (Blaise),  A.,  i,  561. 
Dimetbyltetroxan,      fe^r^chloro-      and 
Aexachloro-  (Pinner),  A.,  i,  626. 


Dimethylthetine  mercurichloiides 

(Stromiiolm),  a.,  i,  625. 
Dimethyl-^-toluidine,  m-amino-,  prepar- 
ation of  (Pinnow),  a.,  i;  182, 
Dimethyltricarballylic  acid  (pentamtri- 
earboxylic  acid),  from   oxidation  of 
fenchoite     (Garoner     and     Cock- 
burn),  T.,  710;  P.,  1898,  151. 
cyano-,    ethylic    salt    (Barthe),    A., 
i,  407. 
Dimethyltrioxin,     ^c^rachloro-,     penta- 
ohloro-,  and  /ica;achloro-  (Pinner),  A., 
i,  627. 
1 : 7-Dimethyluramil     and      1-Methyl- 
uramil,   action  of  potassium  cyanate 
on     (Fischer     and      Clemm),     A., 
i,  179. 
1  :  3-Dimethyluric     acid,    and    1  :  7-di- 
methyluric      acid      (Fischer      and 
Clemm),  A.,  i,  179. 
3  :  7Dimethyluric   acid,  conversion  of, 
into  chlorotheobromine  (Fischer  and 
Ach),  a.,  i,  701. 
Dimethyl-^'-uric  acids,  action  of  hydro- 
chloric acid  on  (Fischer  and  Clemm), 
A.,  i,  179. 
1  :  7-Diniethylxaiithine.     See    Paraxan- 

thine. 
Dimethyl- 1 :  3  :  5-?n-xylidine,   2-nitroso- 
(voN     Pechmann    and    JSTold),    A., 
i,  311. 
Dinaphthaquinone    (Witt    and    Dedi- 

chen),  a.,  i,  144. 
Di-)3-naphthaquinone    oxide     hydrates, 
acetyl  derivative,  oxinie,  ))henylhydr- 
azone  (Wichelhaus),  A.,  i,  33. 
Di-jS-naphthylphosphoramide     (  Auten- 

rieth),  a.,  i,  15. 
Dinitriles,   physiological  action  of  nor- 
mal   (Heymans    and    Masoin),    A., 
ii,  241. 
Diopside   from  Wyoming   (Cross),    A., 

ii,  126. 
Diorite,    quartz-amphibole-,    from   Cali- 
fornia (Turner),  A.,ii,  610. 
Dioxalacetonitrosoguanidine,       ethylic 

salt  (MIjller),  a.,  i,  276. 
Dioxime,  CioHigNgOg  obtained  by  oxida- 
tion      of      hydroxylaminocarvoxime 
(Harries),  A.,  i,  568. 
Di-^-oxyacetophenonediplienylpiper- 

azine  (Vignolo),  A.,  i,  253. 
2 : 8-Dioxy-7-methylpurine,       6-amino- 

(Fischeb),  a.,  i,  281. 
2  :  6-Dioxypurine,  8-thio-  (Fischer),  A., 

i,  341. 
2  :  8-Dioxypurine,  6-aniino-  (Fischer), 

A.,  i,  49. 
6  :  8-Dioxypuriiie  (Fischer  and  Ach), 

i,  47. 
Diphenacyldimethylammonium  bromide 
and  its  salts  (Rumpel),  A.,  i,  247. 
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Diphenaoylfamarie  aoid  and  its  silver 

salt  (Krf;Ki-),  A,,  i,  198, 
Diphenaoylmetliylainine  Iiy ci  robromide, 

and  its  salts  (Kimpel),  A.,  i,  247. 
Diphenoltellariam  tetrachloride  (Rust), 

A.,  i,  137. 
Diphenoxythiophosphodiethylamide 

(AUTEMUKTU    ail<l    HiLDEBRAXU)  A., 

i,  419. 
Diplienozythiophoiphorie  acid    and  its 

sodium  salt,  amide,  chloride,  anilide 

and  diethylamide   (AuTRMilETH  and 

HiLHEnKAND),  A.,  i,  419. 
Diphenyl.  pdi&mino-.     See  Benzidine. 
Diphenyl  a-bromethyl  ketone  (Collet), 

A.,  i.  479. 
Diphenylamine,    amino-.     See    Phenyl- 

l>ln*iiylc  ncdiamine. 
Diphenylamine,      thio-,       derirativos, 

fluorescence  of  the  (Mkykh),  A.,  ii,  105. 
/>-Diphen7lbeniene,  ;>chloro-    (Castkl- 

laneta),  a.,  i,  142. 
1  : 8  (or  1 :  6)-Diphenyl-6(or  8)    UH- 

batylpyraiole      (Voblander      and 

KAt.Kow),  A.,  i,  29. 
A-Diphenylcarbamide,  (earbanilide)  for- 
mation of  (Kizzo),  A.,  i,  659. 

action  of  acetic  anhydride  on  (Pech- 
MANN  and  Sciimitz),  a.,  i,  320. 
Diphenylcarbinol.     See  Bonzhydrol. 
9' :  3-Diphenylcinchonio    acid,    and    its 

siills  (I'll  izisi;kui,  a.,  i,  208. 
Diphenylcaminylidenedihydrotetrazone 

(MlNCNNl).  A.,  i,  190. 
Diphenyldiallyldienlphoneoxydisalph- 

ide    (Tboeoeu  and    Hohnuno),  A., 

i,  268. 
Diphenyldianisylidenehydrotetraxone 

(MiNrNM\  .\..  i,  190. 
IKphenyldibenzylidenehydraione 

(CAfssK),  A.,  i,  570. 
Diphenyldiethyl->>-diaiine  (Collet),  A., 

i,  478. 
2 :  6-Diphenyl>3  : 5-diethylhydropyrone 

(Voui.andeu),  a.,  i,  28. 
Diphenyldihydrotetrazine,       ^-e^mitro- 

(Pinnek    and      (iKADKNWirz),      A., 

i,  96. 
Diphenyldiketodihydropyrroline  and  its 

diacctyl-,  dibenzoyl-,  and  dicinnamoyl- 

derivatives  (Schiff  and  Gioli),  A., 

i,  490. 
1  :  4-Diphenyl-3  :  5-diketotetrahydrotri- 

azine   (Rri'K   and   Hkbeklein),    A., 

i,  571. 
Diphenyldimethyl-jw-diazine,    formation 

of  (Collet),  A.,  i,  477. 
Diphenyldi-w-nitrobenzylidenehydro- 

tetrazone  (Minunni),  A.,  i,  190. 
Diphenyldisazotetramethyldiaminobenz- 

idine   (Noelting   and   Fourneaux), 

A.,  i,  189. 


Diphenylenediphenylsemioarbaside 
(Snai'e),  p.,  1898,  75. 

s-Diphenylethane      (dibemyl),     bromo- 
and    cttbromo-     (Rawitzer),     A., 
i,  566. 
o-rfinitrocyano-  (Gabriel  and  Eschex- 
bach),  a.,  i,  199. 

.f-Diphenylethylene.     See  Stilbene. 

Diphenylformal  peroxide  hydrate,  and 
its  diss()(;iation'(NEF),  A.,  i,illO. 

Diphenylforfarylidenedihydrotetrazone 
(Minunni),  A.,  i,  191. 

DiphenylglycoUie  aoid.  See  Bcnzilic 
acid. 

Diphenylhydantoin  (Hrntschel),  A., 
i,  :V20. 

.^-Diphenylhydrazine.  See  Hydrazo- 
InMizcne. 

Diphenylhydroxylamine,  4'-  bromo-  4  -ni- 
troso-,  2':3-dtbromo-4-nitroso-  and  its 
acetate,  nitroso-  (Bahberoeb,  BVs- 
noRF  and  Sand),  A.,  i,  521, 
522. 

Diphenyliodimnm        mercurichloride 
(\Vii,i.f;Ei:ni)T),  A.,  i,  420. 

Diphenylmethane,  snlphonation  of  (Lap- 
wuKTli),  T,,  408  ;  P.,  1898,  112. 

Diphenylmethane-4  : 4'-disalphonic 
chloride,  anilide  and  piperidide  (Lap- 
worth),  T.,  409  ;  P.,  1898,  112. 

Diphenylmethane-o-snlphone  (Lap- 

woKTii),  T.,  408  ;   P.,  1898,  112. 

Diphenylmethenylamidine,  and  its  salts 
(ZwiNOENBEBOEB  and  Walther),  a., 
i,  519. 

Diphenylmethenylhydrazidine  (ZwiN- 
cKNHEitfiEU  and  Walther),  A., 
i,  .VJO. 

Diphenylmethylamine,     ^^ranitro-,  di- 
nitrainino-  and  its  anhydro-base,    di- 
nitrw/iamino-     (NiETZKi    and    Rail- 
lard),  A-,  i,  523. 
Diphenylmethylazammoninm  hydroxide, 
^/•i'nitro-   (NiKTZKi    and    Kaillard), 
A.,  i,  523. 
Diphenylmethylic    bromide,    action    of 
water  and   of    alcoholic  ammonia  on 
(Nef),  a.,  i,  105. 
DiphenylnitroBamine,  action  of  hydro- 
gen chloride  on  ;  action  of  zinc  ethyl 
and  of  hydroxylamiue  on  (Lachman), 
A.,  i,  400. 
1  :  8-Diphenyloctanedione-l:8.     See  Di- 

bcnzoylhexane. 
j87-Diphenyl-o-oxybutyrolactone,      and 
its  benzoyl  derivatives,  conversion  of 
into    two     hydroxylactones    (Erlen- 
meyee  and  Lux),  A.,  i,  668. 
Diphenylphosphoric  acid,  preparation  of 
(Autenrieth),  A.,  i,  14. 
chloride,      ja-chloro-       and        amide 
(AUTENBIETH),  A.,  i,  15. 
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2'-3'-Dipheiiylquinoline,    and   its    salts 

(Pfitzinger),  a.,  i,  208. 
/Sy-Diphenylquinoxaline,       preparation 

of  (Wolff),  A.,  i,  591. 
Diphenylrhodamine,       obtained      from 

m-liydi'oxydiphenylamine  (Piutti  and 

PiccoLi),  A.,  i,  664. 
Diphenyltetrahydropyrone     and       Di- 

phenyltetrahydropyronedicarboxylic 

acid    (Petkenko-J^ritschenko    and 

Plotnikoff),  a.,  i,  142. 
Diphenyltetrazine,   p-dinitvo-   (Pinner 

and  Gkadenwitz),  A.,  i,  96. 
Diphenyltetrazochloride,  action  of,   on 

benzylidenehydrazone      and       phenol 

(Wedekind),  a.,  i,  308. 
2  :  d-Diphenyltetrazole,     ^-aniino-     and 

salts,   and  f;-nitro-  (Wedekind),   A., 

i,  454. 
Diphenyltetrazoline,     amino-    and     its 

hydrochloride  (Ruhemann),  A.,  i,  214. 
Diphenyltetrazolium     chloride,     cyano- 

( Wedekind),  A.,  i,  193. 
Diphenylthioparabanic      acid 

(Andreascu),  a.,  i,  243,  244. 
1:2:  4-DiphenyltoIyleiiedicarbamide 

(Snape),  p.,  1898,  75. 
Diphenyltriazodiphenylene  (Mighablis 

and  Petou),  a.,  i,  433. 
Diphenyltriazole,     ^?-o2mitro-,    and     its 

acetyl  derivatives  (Pinner  and  Grad- 

enwitz),  a  ,  i,  96. 
1  : 6-Diphenyl-l :  2  :  3-triazole-4-carb- 

oxylic  acid    and    its     methylic    salts 

(Michael,  Luehn,  and  Higbee),  A., 

i,  496. 
a-  and  j3-Diphenyltrietliylidenehydraz- 

ones  (Oausse),  A.,  i,  569. 
Dipbthalaldehydehydrazonic  anhydride 

(Gabrikl     and     Eschenbach),     A., 

i,  213. 
Diphthalimidodimethyl   ether    (Sachs), 

A.,  i,  475. 
Bipiperidine,     heat     of    formation     of 

(Del^pine),  a.,  ii,  559. 
Diisopropyl.  See  Hexane. 
Diisopropylacetone.        See      Diisobutyl 

ketone 
Dipropylacetylenemonureide  and  Diwo- 

propylacetyleuemonureide,    from    ac- 
tion of    butyroin   and  ^'sobutyroin  on 

carbamide  (Basse  and  Klinger),    A., 
i,  462,  463. 
Dipropylallylcarbinol.      See    Decenylic 

alcohol. 
Dipropylaminocaffeine     (Einhorn    and 

Baumeister),  a.,  i, ^97. 
Sipropylammoniuin  dibromide  (Norris 

and  Kimberly),  A.,  i,  170. 
1-Dipropyl-l  :  3  : 4-butaiietriol,       action 
of  acetic  anhydride  on  (Bogorodsky), 
A.,  i,  291. 


4  :  5-Dipropylglyoxaline  and  4  : 6-Di- 
isopropylglyoxaline  2-hydrosul- 

phides  fiom  action  of  butyroin 
and  isobutyroin  on  thiocarbamide 
(Basse and  Klinger),  A.,  i,  462,  463. 

Dipropylmalonic  acid  {heptancdicarb- 
oxylic  acid),  electrolytic  dissociation 
of  (Smith),  A.,  ii,  285. 

Dipulvic  acid,  presence  of,in  Gandelaria 
concolor,  and  identity  of  calycin  with 
it  (Hesse),  A.,  i,  681. 

Dipyridine,  ethylenebromide,  and 
methyleneiodide  (Baer  and  Pres- 
cott),  a.,  i,  42. 

Dipyridyltetracarboxylic  acid  (Huth), 
A.,  i,  687. 

Disazo-colouring  matters,  trom  dimethyl- 
arainophenol  and  diazo-solutions 
(BtJLOW  and  Wolfs),  A.,  i,  308. 

Disinfectant,  formaldehyde  in  glycerol 
solution  as  a  ("  glycoformal")  (Wal- 
THER  and  Schlossmann),  A., 
ii,  349,  530. 

Dissociation   of    tlie    elements   at   high 
temperatures  (Lockyer),  A.    ii,  4. 
See  also  Affinity,  chemical, 
electrolytic.       See    Electrochemistry : 
Electrolytic  dissociation. 

Distillation   with    vapour  (Benedict), 
A.,  ii,  62. 
fractional,     apparatus     for     (Tixier, 
Chenal-Ferron-Douilhet),      a., 
ii,  507. 

Disulphoacetaldehyde.  See  Acetalde- 
hydedisulphonic  acid. 

Diterebenthene,  from  terebenthene  under 
the  influence  of  the  silent  electric  dis- 
charge (Berthelot),  a.,  i,  594. 

Dithioglycollanilide  (Rizzo),  A.,  i,  659. 

Dithionic  acid,  separation  of,  from  the 
other  acids  of  sulphur  (Longi  and 
•Bonavia),  a.,  ii,  637. 

Di-^:)-tolaidinodipropyldithiocarbamate 
(Frankel),  a.,  i,  75. 

2':  3-Ditolylamine,  4-amino-,  and  its 
acetyl  and  salicylidene  derivatives 
(Bamberger,  BiJSDORF,  and  Sand), 
A.,  i,  522. 

Ditolylcedriret,    monoxime   and    acetyl 
derivative    of    (NiETZKi  and   Ber- 
nard), A.,  i,  529. 
nitro-,    and     its      acetyl     derivative 
(NiETZKiand  Bernard),  A.,  i,  530. 

2':  3-Ditolylhydroxylamine,  4-nitroso-, 
and  its  monobenzoyl  derivative  (Bam- 
berger, BusDORF,  and  Sand),  A., 
i,  521. 

Di-jj-tolylmethenylamidine,      salts      of 
(Zwingexberger     and    "Walther), 
A.,  i,  519. 
Di-j?-tolyloxamide,  di-o-nitio-  (Reissert 
and  Soherk),  A.    i,  316, 
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Di-;Atolylozythiopliosphoryl  chloride, 
anilide,  and  aiuide  (ArTENRlETH  and 
HiLDElillA.Mi),  A.,  i,  419. 

Di-;>-tolylphosphoramide(AuTENRiETU), 

A.,  i,  15. 
Ditolylphthalide,  preparation  of,  and  its 
r//ainino-       and       cfinitro-derivattTes 
(Limpkiciit),  a.,  i,  323. 
Di-;7-lBtolyalphone         plienylhydrazine 

(Meykim,  a.,  i,  142. 
Di-/)-toIyltliioparabanic       acid      (An- 

DliKA.scH),  A.,  i,  244. 
]K-;>-tolyltriaiodiphenylene  (Micuaelih 

and  rKTou),  A.,  i,  433. 
Oiiaoralerylosaione,     from      action    of 
pheiiylliydrazine        on         >>ovaleroin 
(Basse  and  Ki.ingek),  A.,  i,  463. 
DiTaricatio  acid  from  Ertrnia  divaricata, 
and  its  barium  and   methylic   salts 
(Hesse),  A.,  i,  532. 
presence  of,  in  Hoematomma  venionim 
(L.),    and    its  conversion   into  di- 
varicatinic  acid  (Zoi-f),  A.,  i,  489. 
DiTErieatinio  aoid,  formation  of,   from 
divaricntic  acid  and  pro|icrtie8  (Zoi'F), 
A.,  i,  489. 
Divariotic  acid,  presence  of,  in  Evemia 

thamnmUs  (ZoPF),  A.,  i,  89. 
Divinylie    ether,   non-identity  of,   with 

vinylic  alcohol  (Nef),  A.,  i,'  113. 
Dodecoic  aoid.     Sec  Laurie  acid. 
Dog-fish,  composition   of   the   fat   from 

(LJUBAitsKY),  A.,  ii,  299. 
Dogs.     See  Agricultural  Chemistry. 
Dolomite  from  the  Transvaal  (Hatch), 

A.,  ii,  234. 
Ducks.     See  Agricultural  Chemistry. 
Dulcitol,  influence  of,  on  the  crystallisa- 
tion of  sodium  chlorate    (Kipping 
and    Pope),    T.,    616;    P.,    1898, 
160. 
non-oxidation  of,  by   acetic  acid  bac- 
teria (Siefekt),  a.,  ii,  899. 
action  of  formaldehyde    and    hydro- 
chloric acid  on  (Webek  and  ToL- 
lens),  a.,  i,  60. 
action  of    hydrogen    bromide  on,  in 
presence  of  ether  (Fenton  and  Gosr- 
LiNG),  T.,  557  ;  P.,  1898,  147. 
action   of    the    soibose  bacterium   on 
Bektkand),  A.,i,  550. 
iso-Dnlcitol  {rhamnose)    foimed  by  hy- 
drolysis of  ouabain  (Aknaud),  A., 
i.  697. 
action   of    hydrogen   bromide  on,    in 
presence    of    ether     (Fenton    and 
GosTLiNG),  T.,  558  ;  P.,  1898,  147. 
tetranitrate  (Will  and  Lenze),   A., 
i,  228. 
Dung.     See  Agricultural  Chemistry. 
Dysanalyte,  synthesis  of  (Holmquist), 
A.    ii,  389. 


Dysofibrinose,   formula   of   (Schhieoe- 
bekg),  a.,  i,  342. 

£. 

Earth-nut.     Sin  Agiicultural  Chemistry. 

Earth-nut  oil,  detection  of,  in  olive  oil 

(Tuktelli  and  Ritiujieki),  A.,  ii,  663. 

EbullioBoope,  modifictl  form  of  (Wilet), 

A.,  ii,  15. 
Ecballium  elatcrium,    fonnatiun   of  ela- 
terin  and  presence  of  clatcrase  and  of 
a  glucoside  in  the  fruit  of  (Heug),  A., 
ii,  447. 
Eogonine,     new     formula    of      (Wii.i.- 
sTArrEK),  A.,  i,  541. 
and   its  derivatives,    constitution    of 
(WiLLSTArrEu),  A.,  i,  161. 
;  Echcveria    aeeuitda  glauca,    malic    acid 
i       from  (Aberson),  A.,  i,  513. 
j   Echidna  aculeata,  comj»osition  of  urinr 
of  (Neumeister),  a.,  ii,  241. 
Eciema,  influence  of   strontium  salts  on 
workmen  predisposed  to  (voN  LiPP- 
I  mann),  a.,  ii,  180. 

I   Edestin,   probable  )>rcscnce  of,  in  suu- 
1  flower  seeds  (Osborne  and  Camp- 

I  bell),  a.,  ii,  627. 

the  solubility  of  (Osborne and  Camp- 
1  bell),  A.,"i,  717. 

Egg-albuinin.     See  Albumin. 
£icosylmalonicacid(FiLKTi),  A.,  i,  237. 
Elaidic   acid,   action   of  sulphuric  acid 
on  (TiiciiEUBAKOFFand  Saytzeff), 
A.,  i,  296. 
oxidation  of,  with  alkaline  potassium 
permanganate  ;   fu.sion  with  potash 
(Edmed),   T.,  629,  633;  P.,  1898, 
133. 
Elastin,   conversion    of,    into    argininc 
(Kossel  and  Kutscheb),  A.,  i,  718. 
preparation,  constilntinn,  an<l  decom- 
position  products  of  (Bergh),   A., 
i,  608. 
Elaterase,    presence    of,    in  Ecballmm 

elaterium  fruit  (Berg),  A.,  ii,  447. 
Elaterin,    formation    of,    in  Ecballium 

elatcrium  (Berg),  A.,  ii,  447. 
Election  of  Officers,   memorial  to  the 
Council  with  reference  to  the;  opinion 
of   counsel   thereon ;    action    of    the 
Council  thereon  ;   correspondence  re- 
lating thereto,  P.,  1898,  2,  4,  33,  61. 
Electrochemistry : — 
Aceumulators,    chemical     theory     of 
(Dolezalek),  A.,  ii,  551. 
chemistry  of  lead  (Foerster),  A., 

ii,  6. 
new  form  of  lead,  (Tommasi),  A., 

ii,  496. 
influence  of  manganese   compounds 
on  lead  (Knoere),  A.,  ii,  6. 
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Electrochemistry  : — 

Cells,  determination  of  the  resistance 
of  (Haagn),  a.,  ii,  5. 

porous  pots  for  new  form  of  (Pauli 
and  Pincussohn),  A.,  ii,  551. 
Cell  with  electrodes  of  metallic  sulph- 
ides (Bernfeld),  a.,  ii,  150. 

Clark,  etfect  of  temperature  and 
strength  of  solution  on  the 
E.M.  F.  of  different  forms  of 
(Callendak  and  Barnes),  A., 
ii,  276. 
effect  of  the  transition  of  hepta- 
into  hexa-hy  drated  zinc  sulphate 
on  the  E.M.F.  of  the  (Cohen), 
A.,ii,  276. 

carbon  |  chlorine  water  |  sodium 
thiosulphate  |  carbon  ;  iron  |  fer- 
ric chloride  |  carbon  (Pauling  ; 
Kuster),  a.,  ii,  5. 

gold  I  alkaline  tannic  acid  |  acid  | 
platinum  or  gold  |  (Skey),  A., 
ii,  61, 

gold  or  silver  |  potassium  cyanide  | 
copper    sulphate  |  gold   or   silver 
(Skey),  A.,  ii,  61. 

gold  I  potassium  cyanide  |  platin- 
um I  acid  (Skey),  A.,  ii,  61. 

platinised  graphite  |  ferric  sul- 
phate I  zinc ;  depolarised  by  air 
(Warren),  A.,  ii,  149. 

standard,  mercury-zinc  and  mer- 
cury-cadmium (Jaeger  and 
Kahle),  a.,  ii,  550. 

Weston  standard,  temperature  co- 
efficient, especially  near  15°,  of 
(Kohnstamm  and  Cohen),  A., 
ii,  495. 
Conductivity  and  electrolytic  disso- 
ciation (van  Laar),  a.,  ii,  158. 

of  electrolytes  for  rapid  electrical 
vibrations  (Erskine),  A., 
ii,  106. 

used  to  indii-ate  the  end  of  a  titra- 
tion (Salomon),  A.,  ii,  3. 

of  electrolytes,  new  basis  for  the 
calculation  of  the  (Kohl- 
kausch,  Holborn,  and  Dies- 
selhorst),  a.,  ii,  366. 

of  frozen  electrolytes  (Fleming  and 
Devitar),  a.,  ii,  8. 

of  natural  oxides  and  sulphides  of 
iron  (Art),  A.,  ii,  106. 

of  ice,  glycerol,  nitrobenzene,  and 
ethylene  bromide  at  low  tempe- 
ratures (Fleming  and  Dewar), 
A.,  ii,  9. 

of  liquids  in  thin  layers  (Bryan), 
A.,  ii,  366. 

of  some  betaine  and  thetine  deriva- 
tives (Carrara  and  Rossi),  A., 
ii,  278. 


Electrochemistry  :— 

Conductivity  of  nitric  acid  (Veley  and 
Manley),  a.,  ii,  277. 

of  toluene-  and  xylene-sulphonic 
acids  (da  Monte  and  Zoso),  A., 
ii,  277. 

of  aqueous  solutions  of  two  electro- 
lytes (MacGregor  and  Archi- 
bald), A.,  ii,  366. 

of  dilute  solutions,  effect  of  temper- 
ature on  the  (Schaller),  A., 
ii,  322. 

in  mixed  solutions  (Hopfgartner), 
A.,  ii,  151. 

of  solutions  of  substances  in  liquid 
ammonia  (Cady),  A.,  ii,  203. 

of  substances  dissolved  in  mixtures 
of  water  and  alcohol  (Cohen),  A., 
ii,  154. 

of  solutions  of  salts  in  pyridine 
(Laszczynski  and  Gorski),  A., 
ii,  204. 

of  methylic  alcohol  solutions  of  cop- 
per suli)hate  (Carrara  and 
MiNOZZi),  A.,  ii,  286. 

of  solutions  of  dihydroxymaleic,  di- 
hydroxyfumaric,  dihydroxytar- 
taric,  and  tartronic  acids  (Skin- 
ner), T.,  483;  P.,  1898,  121. 

of  solutions  of  praseo-  and  neo- 
dymium  sulphates  (Jones  and 
Reese),  A.,  ii,  552. 

of  solutions  of  lanthanum  salts 
(Muthmann),  a.,  ii,  587. 

of  solutions  of  potassium  perman- 
ganate (Legrand),  a.,  ii,  496  ; 
(Bbedig),  a.,  ii,  552. 

of  solutions  of  sulphuric  acid,  mag- 
nesium sulphate,  sodium  and 
potassium  chlorides  (Kohl- 
RAUSCH,  Holborn,  and  Diessel- 
horst),  a.,  ii,  367. 

of  solutions  of  trichloracetic  acid 
(Rivals),  A.,  ii,  106. 

See  also  Electrical  resistance. 
Currents,  alternating,    conversion  of, 

into   direct  currents  by  aluminium 

electrodes  (Graetz),  A.,  ii,  10. 
Dielectric  constants  at  low  tempera- 
tures,   influence    of    frequency  of 
alternation  in  (Dewar  and  Flem  - 
ing),  a.,  ii,  281. 

of  electrolj'tes  at  the  temperature 
of  liquid  air  (Fleming  and 
Dewar),  A.,  ii,  8,  280. 

of  ice,   glycerol,  nitrobenzene,   and 
ethylenic    bromide  at     low  tem- 
peratures (Fleming  and  Dewar), 
A.,  ii,  9. 

of  metallic  oxides,  gold,  and  sulphur 
mixed  with  ice  at  -  185°  (Dewar 
and  Fleming),  A.,  ii,  279. 
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Electrochemistky  : — 
Dielectric    constants  of  mixtures  of 
liquids  (Philip),  A.,  ii,  9. 
of    organic     substances    at     - 185° 
(Dewar     and     Flemino),    A., 
ii,  279. 
Dielectrics,  liquid,  behaviour  of,   to- 
wardssilent  electric  discbarge  (Ber- 
THEI.OT),  A.,  i,  594. 
Electric    discharge,   silent,    chemical 
effects    of     (Bertuelot),      A., 
i,  393. 
action  of,  on  air  (Shenstone  and 

Evans),  T.,  246  ;  P.,  1898,  39. 
silent,  action  of,  on  aldehydes  and 
nitrogen  (Bertuelot),  A.,  i,  554, 
silent,    action    of,    on    nitrogenous 
carbon  compounds  in  presence  of 
nitrogen  (Bertuelot),  A.,  i,  551. 
silent,   action  of,  on  organic  acids 
and  nitrogen  (Bertuelot),   A., 
i,  558. 
silent,  combination  of  oxygen  with 
hydrogun, carbonic  oxide,  methane, 
acetylene,    ethylene    and  ethane 
under  the  influence  of  (Mixter), 
A.,  ii,  202. 
silent,   synthesis    of   organic    com- 
pounds by  means  of  (Hemftinne), 
A.,  i,  461. 
Electric.      See     also    Electrical    and 

Electrolytic. 
Electrical  fnrnaces  (QiN  and  Lelicz), 

A.,  ii,  322. 
Electrical  oscillations,  influence  of,  on 
the  luiiiiiiosiiy   of   organic    sub- 
stances (Kauffm  AM),  A.,  ii,  550. 
influence  of  Kontgen  rays  on   the 
luminosity    of   gases  exposed   to 
(Hemptinne),  a.,  ii,  418. 
decoini>osition  of  organic  compounds 
by  (DE  Hemi'TINNe),  A.,  ii,  281. 
Electrical    resistance  of   crystallised 

silicon  (Le  Roy),  A.,  ii,  321. 
Electrical  vibrations,  conductivity  of 
electrolytes    for    (Erskine),      A., 
ii,  106. 
Electrical.       See    also    Electric    and 

Electrolytic. 
Electrochemical  equivalent  of  carbon 

(Coehn),  A.,  ii,  14. 
Electrochemistry,     relation     of,    to 
organic  chemistry  (Elbs),  A.,  i,  217. 
Electrodes,  calomel,  temperature    co- 
elhcieiit    of  the  potential  dif- 
ference of  (Richards),  A.,ii,  7. 
temperature   coefficient   of  (Goc- 
kel),  a.,  ii,  52. 
mercury  drop,  action  of  (Palmaer), 

A.,  ii,  276. 
of  metallic  sulphides  (Beenfeld), 
A.,  ii,  150. 


Electrochemistry  : — 

Electrodes,  polarised,  diffusion  currents 

witli  (Salomon),  A.,  ii,  7. 
Electrolysis  ot  fused   double    sodium 
beryllium  fluorides  (Lebeau),  A., 
ii,  511. 
of  substances  dissolved    in  liquid 

ammonia  (Cady),  A.,  ii,  203. 
of  solutions  containing  two  electro- 
lytes (SCURADEU),  A.,  ii,  12. 
of  solutions    of   alkali   salts   with 
mercury   cathodes    (JaUN),    A., 
ii.  203. 
of  solutions  of  alkali  bromides  and 

fluoriiies(PAULi),  A.,  ii,  11. 
of  solutions  of  alkali  salts  offormic, 
propionic,  butyric,  jsobutyric, 
oxalic,  malonic,  succinic,  isosuc- 
cinic  and  pheuyiacetic  acids 
(Petersen),  A.,  i,  352. 
of    solutions  of    copper    sulphate 

(Ullmann),  a.,  ii,  12. 
of  copper  sulphate   solutions    with 
a  copper  ferrocyanide   diaphragm 
(MiJERs),  A.,  ii,  505. 
of     hydrochloric      acid     solutions 
(Haber    and     Grikberu),     A., 
ii,-215,  365 ;  (Haber),  A.,  ii,  364. 
of   solutions    of    platinic    chloride 
(Koiilrausch),  a.,  ii,  203. 
Electrolytic   apparatus   (Gawalow- 

sKi),  A.,  ii,  150. 
Electrolytic     cells,       efficiency      of 
(HiRTKii      and     Zahorski),    A., 
ii,  551. 
Electrolytic    dissociation  (Traube), 
A.,  ii,  210. 
theory  (Jaun),  A.,ii,  153. 
heat  of  (van  Laab),  A.,  ii,  151. 
heat  of  solution  and  solubility,  re- 
lation between  (GoLDSCUMiDT  and 
VAN  Maarseveen),  A.,  ii,  152. 
and  osmotic,  pressure  (Traube),  A.. 

ii,  109. 
determination   by  increase  of  .solu- 
bility (Lowenhebz),  a.,  ii,  326. 
accuracy  of   the  values    calculated 
from  conductivity  (Notes),  A., 
ii,  552. 
in    mixed     solutions    (Fock),    A., 

ii,  154. 
of  acids,  connection   between   taste 
and    (KicHARDs)     A.,    ii,    209  ; 
(Kastle),  a.,  ii,  471. 
of   dibasic  organic    acids  (Smith), 

A.,  ii,  155,  284. 
of    salts    when  mixed    in    solution 

(Schradeb),  a.,  ii,  12. 
of  water  (Lehfeldt),  A.,  ii,  554. 
Electrolytic  dissolution  of  gold  and 
platinum   by  intermittent   currents 
(Margueles),  a.,  ii,  497. 
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Electrochemistry  : — 
Electrolytic     oxidation     of    sodium 
sulphide  (Scheurer-Kestner),  A., 
ii,  473. 
Electrolytic    preparation    of    alloys 

(Walter),  A.,  ii,  26. 
Electrolytic  synthesis  of  mixed  azo- 

compouiids  (Lob),  A.,  i,  654. 
Electrolytic.     See    also   Electric  and 

Electrical. 
Electrometer,   use   of,   as   a  titration 

indicator  (Bottger),  A.,  ii,  89. 
Electromotive  behaviour  of  cadmium 
amalgams  (Jaeger),  A.,  ii,  364. 
of      chromium       (Hittorf),       A., 
ii,  363. 
Electromotive  force  of  the  Clark  cell 
and      the      transition     point     of 
hydrated  zinc  sulphate  (Jaeger), 
A.,  ii,  202. 
a  modihed  De  la  Ruecell   (Jahn), 

A.,  ii,  203. 
of  the  reaction  Hg  +  Fe'"  +  CI'  =  Fe" 

+  HgCl  (Peters),  A.,  ii,  419. 
of  the  reaction  T1C1  +  SCN'=:C1'  + 
TISCN  (KNiJPFFER),  A.,  ii,  420. 
required    to     decompose    saturated 
solutions  of  salts  (Bodlandeu), 
A.,  ii,  554. 
Electroplating     solutions,     assa\-    of 

(Allen),  A.,  ii,  146. 
Electrostenolysis(CoEHN),  A.,  ii,  365. 
Electrotonic    currents   of    nerve,     in- 
fluence   of    acids    and    alkalis     on 
(Waller),  A.,  ii,  394. 
Galvanic  elements.     See  Cells. 
Induction,    electric.    Maxwell's  equa- 
tions  relating  to  (Scheye),    A., 
ii,  419. 
self-,  on  starting  a  current  (Wedell- 
Wedellsborg),  a.,  ii,  61. 
Ions  of  gases,  velocities  of  (Ruther- 
ford), A.,  ii,  113. 
reactions    between    (Kijster),    A., 
ii,  204. 
Ionic     velocities,    influences    of    the 
solvent  on  (Cattaneo),  A.,  ii,  211. 
Uigratiou  constants  of   acetic    acid 
(Schrader),  a.,  ii,  13. 
of  zinc  and  cadmium  halogen  salts 
(KiJMMELL),  A.,  ii,  365. 
Migration  ratios   of  some   chlorides 
dissolved      in      diff"ereiit      .solvents 
(Cattaneo),  A.,  ii,  211. 
Photoelectric     properties     of     salts 
coloured  by  heating  in  the  vapours 
of     alkali     metals     (Elster     and 
Geitel),  a.,  ii,  201. 
Polarisation,   theory  of  (Oberbeck), 
A.,  ii,  202. 
in  the  electrolysis  of  salts  (Jahn), 
A.,  ii,  496.       ; 


Electrochemistry  : — 

Polarisation  of  mercury  and  platinum 
electrodes,     rate     of    disappearance 
of  (Klein),  A.,  ii,  7. 
Potential  diflferences  between  alloys 
and  solutions  of  the  metals  con- 
tained     in       them        (Hersch- 
kowitsch),  A.,  ii,  583. 
of  the  calomel  electrode,   tempera- 
ture coefficient  with   various  dis- 
solved   electrodes    of  the  (Rich- 
ards), A.,  ii,  7. 
Transference  ratios  of  salts  in  dilute 

solutions  (Bein),  A.,  ii,  553. 
Voltameter,    copper,    errors    of    the 
(Foerster),  a.,  ii,  10. 
Elements,    possible    new,    in  iron   and 
blast  furnace  boiler-dust  (Boucher), 
A.,  ii,   73. 
arrangement  of  the,  with  the  atomic 
weights    in     multiple     proportion 
(Wilde),  A.,  ii,  113. 
dissociation  of  the,  at   high  tempera- 
tures (Lock  yer),  A.,  ii,  4. 
heat  of  dissociation  of  the   molecules 
of  the  (Vaubel),  A.,  ii,  206. 
Elementary  Analysis.     See  Analysis. 
Ellagitannic  acid,  presence  of  in  Tamaris 
Africana  leaves  (Perkin  and  Wood), 
t.,  380;   P.,  1898,  104. 
Ellagitannin,   presence  of,  in  Arctot^ta- 
phyloa    uva     iirsi     (Perkin),       P., 
1898,  104. 
Emhrithite,  a  mineral  species  (Sjogren), 

A.,  ii,  30. 
Emerald     from     New     South    Wales 
(Curran),  a.,  ii,  79. 
See  also  Beryl. 
Emetine,    detection    of,     in     tinctures 

(Katz),  a.,  ii,  548. 
Emodin,  CigHjoOs  from  Barbadoes  aloes 
(Pschirch  and  Pedersen),  A.,i,  599. 
Emulsification,     spontaneous    (Lowen- 

thal),  a.,  ii,  393. 
Emulsin,  detection  of,  in  the  seeds  of 
Pomace(je{l^\S'Vz),  A.,  ii,  448. 
detection    of,      in     various     lichens 
(H^rissey),  a.,  i,  612. 
Emulsions,  influence  of  proteids  in  con- 
serving   (Moore  and    Krumbholz), 
A.,ii,  343. 
Enantiomorphous  crystals,  influence  of 
the    solvent    on  the     deposition     of 
(Kipping  and  Pope),   T.,  608;    P., 
1898,  160. 
Enstatite      from        North        Carolina 

(Pratt),  A.,  ii,  606. 
Enzyme,  proteolytic,  from  yeast 
extract  (Buchner  and  Rapp),  A., 
ii,  127  ;  (Hahn),  A.,  ii,  245  ; 
(Geret  and  Hahn),  A.,  ii,  246 ; 
(Buchner),  A.,  ii,  347. 
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Enzyme,  soluble,  produced  iu  wine  by 
action   of   SaeeharoTnyces  ellipsoidfHa 
(ToLOMEi),  A.,  ii,  247.-1 
Enzymes,  iniiuence  of  calcium  siilta  un 

(VON    MOKAtZEWSKi),  A.,  i,  285. 
Enzymes.     See  also  : — 
l5etHla,so. 
Carouliiiia.se. 
Dia.stusf. 
Elatera-sf, 
Einulsiu. 
Invertin. 
Maltaj«c. 
Oxydase. 
Peiisin. 

Taka-diaiitase. 
Trypsin. 
Zymase. 
Epidote    from     Piedmont    (Colomba), 

A.,  ii,  606  ;  (BoERls),  A.,  ii,  609. 
Epignanine,    isolation   of,   from    urine 
(KiifcKii       and       Salomon),       A, 
i,  700.  I 

Epihydrinaldehydeacetal,  formation  of  ' 

(Won I,),  A.,  i,  656. 
Eqi'imhkium  : — 
Change  of  state,   staliiliiy  c,i  .-.ynuin 

foiiiu;(l  in  (WaM)),  a.,  ii,  112.  I 

Diagram,  triaut;ular,  rcitrcsentingcom-   I 
l)i).sition-temi)eratHre    changcH  in   a 
system  witli  three  conii>oneutb(BAN-   I 
tuoF-i),  a.,  ii,  65. 
Efflorescence  of  hydrated  salts,   pro- 
<luct.s  fonncd   hy  the   (Bancboft), 
A.,  ii,  64. 
Eqailibriom  at  quintuple  points  iu  a 
systtin  of  two    salts    and    water 
(Banikokt),  a.,  ii,  64. 
between  ammonia  and   ammonium 

nitrate  (Kuuiloff),  A.,  ii,  156. 
chemical,  influence  of  the  solvent  on 

(Kuiuloff),  a.,  ii,  327. 
in  system  swith  two  liquid  phases 

(Bancboft),  A.,  ii,  65. 
in  a  system  of  three  components, 
with  two  liquid  and  one  vapour 
phase  (Taylob),  A.,  ii,  66. 
in    systems   of    three    conii»onenls, 
where    two    liquid    phases    may 
exist      (Schueinemakeus),     A., 
ii,  285. 
in    three    component    systems  with 
two  liquid  phases  (Bancroft),  A., 
ii,  212. 
iu  systems  containing  three  liquids 

(tJAXCKOFT),  A.,  ii,  212. 
in  systems  of  three  liquids,  of  which 
two  are  non-niiscible  and  one  can 
appear  as  solid  (McIntosh),  A., 
ii,  66. 
in  the  system,  lead,  tin,  bismuth 
(Chabpy),  a.,  ii,  583. 


EguiLiuuiUM  : — 
Eqoilihrium    in    .systems    containing 
magnesium    chloride    and    water 
(  V.vn't  lloKF  and  Mkveuiiofkek), 
A.,  ii,  564. 
in  systems  containing  ether,  water 
and  malonic  acid  (Klobbie),  A. 
ii,  156. 
in  tiie  system, water,  ether,  ethylenic 
cyanide    (ScilUElSEMAKKU.s),  A., 
ii,  32S). 
in   tlie  .system,  water,  benzoic  aciil, 
ethylenic      cyanide     (SciiUElXE- 
MAKKiiK),  A.,  ii,  424. 
in  tlie  system,    water,    alcohol  and 
ethylenic      cyanide     (Schbeine- 
makkrm),  a.,  ii,  564. 
iu  systems   containing   0-na))hthol, 
picric*    ;uid  and    benzene    (Kritl- 
i.ofk),  .v.,  ii,  112. 
isonjeric  forms  of  substances,  trans- 
formations    of    (Sciiaum),     a., 
ii,  211. 
Equilibrium  of  partition  uf  j3-naph- 
tliol    picratc    between    water  and 
Ixiizene  (Kubiloff),  A.,  ii,  328. 
Ill  ammonium  chloride  between  solid 
potas.sium    chloride     and     water 
(KiiCK),  A.,  ii,  154. 
Phase  rule  and  the  physical  proi»erties 
of  chemical  compounds  (Wald),  A., 
ii,  01. 
Transition    point     of   heptahydrated 
zinc  sulphate  and  the  E.M.F.  of  the 
Clark  cell  (Jakcer),  A.,  ii,  202. 
Variance  of  a  system  in  equilibrium 
under     two     or      more     pressures 
(TiiKVOu),  A.,  ii,  63,  64. 
chemical.     See  Affinity,  chemical. 
Ergochrysin,     j)reparation      of,      from 

chrysotoxin  (Jacoby),  A.,  i,  268. 
Ergot,    toxic  substances    derived    from 

(Jacoby),  a.,  i,  268. 
Erionite     from    Oregon    (Eakle),     A., 

ii,  608. 
Erucic  acid,  action  of  phosphonis   tri- 

iodide  on  (FiLETi),  A.,  i,  237. 
Erythric   acid,   jiresence  of,  in   lichens 

(Zoi'K),  A.,  i,  89. 
Erythrin,  picsence  of,    in  Roccella  Mon- 
lagiici,   11.    faciformis,    R.   jKinicmvi, 
and  its  formation  by  condensation  of 
erythritol  and  lecanoric  acid  (Hesse), 
A.,  i,  532,  533. 
Erythritol,  action  of  hydrogen  bromide 
on,  in  presence   of  ether   (Fentox 
and  GosTLiNo),  T.,  557. 
action  of    the  sorbose   bacterium   on 
(Beutrand),  a.,  i,  551. 
Erythrodextrin  (Lintner),  A.,  i,  460. 
precipitation  of,  by  salts  (Young),  A., 
,  i,  230. 
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Eserine      (physosiiymine),      crystalline, 

preparation  of  (Okloff),  A.,  i,  283. 
Estragole  (Orndorff,   Terrasse,   and 

Morton),  A.,  i,  129. 
Ethane,  effect  of  electric  discharge  on, 
alone    and    in  presence  of  nitrogen 
(Berthelot),  a.,  i,  393. 
combination   with   oxygen   under  tlie 
influence    of    the    silent    discharge 
(Mixter),  a.,  ii,  202. 
Ethane,    /Hbromoirinitro-,      action     of 
water  on  ;  action  of  heat  on  (8choll 
and  Brennelsen),  A.,  1,  345. 
tetrachloi-     {acehjlene     tetrachloride), 
formation   of ;    also   the   action    of 
chlorine  and  of  bromine  on,  in  the 
presence    of     aluminium     chloride 
(Mouneyrat),  a.,  i,  614. 
^cntechlor-,  from  action  of  aluminium 
chloride  on  chloral  ;  also  the  action 
of  aluminium  chloride  and  of  chlor- 
ine in  the   presence  of   aluminium 
chloride  on  it   (Mouneyrat),    A., 
i,  625. 
/wawchlor-,  from  the  action  of  chlorine 
on  acetylene  tetrachloride,    and  on 
^critochlorethane  (Mouneyrat),  A., 
i,  614,  626. 
t^ichlorof^ibrom-  and  tricYAorotrihxova- , 
from  the  action  of  bromine  on  ace- 
tylic    tetrachloride    (Mouneyrat), 
A.,  i,  614. 
tetrac\\\oxodihrom- ,     from     action    of 
bromine     on    ^cntechlorethane     in 
presence     of     aluminium     chloride 
(Mouneyrat),  A.,  i,  626. 
chloronitro-,    action   of  formaldehyde 

on  (Henry),  A.,  i,  5. 
aa-chioronitro-      and     a;8-chloronitro- 

(Henry),  a.,  i,  505. 

rfifluoro^ribrom-,  (In'fluoroc^ibrom-  and 

c?ifluoro<e<rabrom-,-  preparation   and 

properties  of  (S warts),  A.,  i,  457. 

-   nitro-,  action  of  formaldehyde  and  of 

propaldehyde  on  (Henry),  A.,  i,  4. 

action  of  sodium  ethoxideon  (Jones), 

A.,  i,  172. 
action  of,  on  lower  organisms  (BoK- 

orny),  a.,  ii,  39. 
sodium  derivative,  action  of  nitric 
oxide  on  (Traube),  A.,  i,  349. 
,     s-tetramtvQidi[)oidi,ssio- ,  and   action   of 
sulphuric  acid  on  ;  action  of  bromine 
on  (ScHOLL  and  Brennei§en),  A., 
i,  345. 
isonitro-,    sodium    derivative,    action 
of  benzoic  chloride,  and  of  ethylic 
chlorocarbonate     on     (JoNEs),    A., 
i,  172,  173. 
Ethanedicarboxylic  acids.     See  : — 
Methylmalonic  acid  {isosiocdnic  acid). 
Succinic  acid. 


£thaiie-a;3-disulphonic  acid  aiul  Ethane- 
a;3-disulphimc    acid    (Kohler),     A., 
i,  69. 
Ethane-a)3-disulphonic  chloride,  and  the 
action  of  muthylic,   ethylic,  propylic, 
and  amylic  alcohols,  of  ammonia  and 
amines,  of  acid  amides,  sodium  acetate, 
and  zinc  dust  on  (Kohler),  A.,  i,  69. 
Ethanetetracarboxylic  acid,  ethylic  salt 
(Nef),  A..  \,  107. 
methylanilide,    from     the     successive 
action    of    sodium    and    ioiiine    on 
nialonic  nietliyianilide  (Vorlander 
andHERRMAX.N),  A.,  i,  633. 
Ethane-aaoi-tricarboxylic    acid,   ethylic 
salt,  action  of  sodium  ethoxide   and 
ethylic   chlorofumarate   on    (Beckh), 
A.,  i,  242. 
Ethenyldiphenylamidine     (von    Pech- 

mann),  A  ,  i,  136. 
Ethenyltriaminonaphthalene,    and    its 
acetate  and  acetyl  derivative  (Mark- 
felut),  a.,  i,  483. 
Ether.     See  Ethylic  ether. 
Ethereal  oils,  estimation  of  phenols  in 
(Kremers     and     Schreiner),     A., 
ii,  355. 
Ethereal  salts,  factors  determining  for- 
mation and  velocity   of  hydrolysis 
(Sudborough  and   Feilmann),  P., 
1897,  242. 
preparation  of  (Ansciiutz  and  Drug- 
man),  A.,  i,  128  ;  (Wegscheider), 
A.,  i,  238,  239. 
of  polycarboxylic  acids,  formation  of 
(RuHEMANN    and      Cunnington), 
T.,  1006  ;  P.,  1898,  179. 
Etherification,     V.      Meyer's     law     of 

(Angeli),  a.,  i,  234,  235. 
Ethers.     See  : — 

Acetobenzimidopropylic  ether. 
Acetoxybenzylic  ethylic  ether. 
Acetoxyethylic  ether. 
Acetyl-a-naphthylic  niethylic  ether. 
Acetylphenylic  ethylic  ether. 
Aci"aldehydeacetal . 
Anisaldehydeacetal. 
p-Azoxyanisoil. 
^-Azoxyphenetoil. 
Benzhydrol  ether. 
Benzhydrol  ethylic  ether. 
Benzimido  -tsobutylic,  -ethylic, 

-niethylic  and  -propylic  ethers. 
Benzobenzimidom  ethylic  ether. 
Benzodimethylacetal. 
Benzoylbenzimido  -■isobutylic,  -ethylic 

and  -propylic  ethers. 
Benzoylphenylacetimidoethylic  ether. 
^-Bismuthotrianisyl. 
^- Bismuthotriphenetyl. 
Benzyloxymethoxyphenyl    ethyl 
ketone. 
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Etheri.     See  :— 
Carbethoxybenzimidomethylic  ether. 
Catechol  ethoxyethylenic  ether. 
Catechol  ethylenic  ether. 
Catechol  i87-propylic  ether. 
Cinnainaldehydetlimethylacetal. 
Diacetyldiphcnylic  ethylenic  ether. 
p-Dianisyl. 
Diethylacetal. 
Diethylpropionacctal. 
Dihydroxydinaphthylic  ether. 
Dihydroxyphenylic  dihydroxynaph- 

thylic  ctner. 
Dihydroxytelluroanisoil. 
Diliydroxytellurophenetoil. 
Diinethylic  '2  :  4-liexadi-inic  ether. 
Diiiiethylinethylal. 
Diinuthylphloroglueiiiol    inethylic 

other. 
Diphthalimidodimethylic  ether. 
Divinylic  ether. 
Kpiltydrinaldehydcavetal. 
Ktlioxybenzylideneiiidanedione. 
Ethylic  ether. 

Kthylic  phenyletliyleiiic  ether. 
Kthylic  7-plienyl|iiopylic  ether. 
Kthylic  propyU'iiic  ether. 
Ethylic  viuylic  ether. 
Etiiyloxalylbenzimido-ethylic  and 

-mothylic  ethers. 
Kthylphenetoil. 

Ktliylpyripiiloroue  diethylic  etlier. 
Kiij^ciiol  l»enzylie  ether, 
/.so- Kuj.,'eii(>l  beurylic  ether. 
GlyLoldinielhylacetal. 
Glycollic  ether. 
Guaiacol. 

Gyceraldehydeacetal. 
Hexaincthylenic  diethylio  ether. 
Hydroeiiinanialdchydediinethylacetal. 
Hydroxy phenylic  dihydroxynaph- 

thylic  ether. 
Hydroxy  propacetal. 
Lcvuliaacetnl. 
I^vuliiimethylal. 
Methylic  ether. 
Mcthylic  ethylic  ether. 
Methylic  propyleuic  ether. 
Methylphloroglucinol  methylic  ethers. 
Methyl  propargylic  ether. 
Morin,  tetrabroino-,  ethylic  ether. 
Morplienol  methylic  ether. 
3  Naphthylic     propylic,     isopropylic, 

isobutylic  and  isoamylic  ethers. 
Peuterythritol  ethylic  ether. 
Phenoloxyaceta!. 
Phenoxydimethylnaphtlialene. 
Phenylacetaldehydediraeihylacetal. 
Phenylacetimido-ethylic  and  -methylic 

ethers. 
Phenylencdioxydiacetal. 
PhenylglyceraldehydedimethylacetaL 


Ethers.     See  : — 

Phenylic  woamylic  ether. 
Phenylic  benzylic  ether. 
Phenylic  ether. 
Phenylic  ethylenic  ether. 
Phenylic  ethylic  ether. 
Phenyiic  methylic  ether. 
Phenylic  propyiic  ether. 
Phloroglucinol  moiiethylic  ether. 
Phloroglucinol  trimethylic  ether. 
PiperoiiaUlimethylacetal. 
Propaldehydediethylacetal. 

?-Propylphenylic  methylic  ether, 
rotocatechuic  aldehyde  ethylenic 
ether. 

Psyllostearylic  ether. 

(io-Khamnctin. 

Sclenonaphthvlic,      ethylic,      and 
methylic  etlicrs. 

Telluroanisoil. 

Telliirophenotoil. 

Tolylic  methylic  ethers. 

Triethoxypropane. 

Trihydroxydiphenylic  ether. 

Trimethylenic  ethylic  ethers. 

Triphenetylslibine. 

Viiiylio  ether. 
Mo-Ethinediphthalide.     See  Dihydroxy- 
naph thai'eni>c(iii  none. 
Ethinenedicarboxylie      acid.         See 

AcetyleiR'dicarboxylic  acid. 
Ethoxyacetanilide    (I^amulinu),    A.^ 

i,  fi^s. 
Ethoxyacrylic     acid,     ethylic     salt 

(LKKiUioN).  A.,  i,  255. 
a-Ethozyacrylic    acid  and    its    ethylic 

salt  (Ci.AlsEN),  A.,  i,  422. 
a-Ethozybehenic     acid     (Fileti),     A., 

i,  237. 
o-Ethozybeazenesalphonic  acid(FKANK- 

LI.N),  A.,  i,  .'»-'2. 
2'-£thozybenzoparozazine      (  VVukeler 

ami  Haunks),  A.,  i,  694. 
0-,    m-,    ami    ;;-£thozybenzylideneind- 

anediones     (von      Ko.siANKtKi     and 

Laczkowski),  a.,  i,  32. 
2-Ethozybenzylidenepiperonalacetone 

(von  K»j.staxecki  and   Mauon),  A., 

i,  373. 
y-Ethozybutyric    acid    (Goodhue  and 

NoYEs),  A.,  i,  GO. 
iS-Ethozycinnamio    acid    and    its   salts 

(LEKiHTOx),  A.,  i,  255. 
Sthozycitracooic     acid    and    its    salts 

(Leighton),  a.,  i,  255. 
Ethozycoamarazine      (Cebkian),      A., 

i,  583. 
p-Ethozydiphenylmethane  (Klages  and 

Allendokff),  A.,  i,  434. 
m-    and    ;>-Ethozydiphenylphthalamio 

acids    (Piurri     and     Pjccoli),     A., 

i,  527,  664. 


INDEX   OF   SUBJECTS. 


833 


3-Ethoxyflavone  (Emilewicz   and   von 

KOSTANECKI),  A.,  i,  369. 
^-Ethoxyglauconic  acid  and  jo-Ethoxy- 

hydroglauconic  acid  (Doebner),   A., 

1,  385. 
Ethoxymalonic  acid  and  its  ethylic  salt, 

action    of    phenylhydrazine     and    of 

aniline,  and  of  sodium  and  methylic 

iodide   on  (WisLiCENUS   and  Munze- 

sheimek),  a.,  i,  298,  299. 
Etlioxymalonodianilide(Wi.sLicENUsand 

Munzesheimeh),  a.,  i,  299. 
Ethoxymethyleneacetouedicarboxylic 

acid,     ethylic      salt,      formation     of 

(Errera),  a.,  i,  562. 
Ethoxymethylenemalonic   acid,    ethylic 

salt,  action  of  ethylic  sodiocyanacetate 

on  (Errera),  A.,"!,  632. 
Ethoxymethylphthalimide  (Sachs),  A., 

i,  475. 
2-Ethoxy-7-methylpurine,  6-thio-   (Fis- 
cher), A.,  i,  340. 
6-Ethoxy-7-methylpurine,        2-chloi- 

(Fischer),  A.,  i,  97. 
Ethoxyoxalacetic     acid,     ethylic    salt, 

action      of    carbonic    anliydride      on 

(Wislicenus    and  Mijnzesheimer), 

A.,  i,  298. 
2-Ethoxy-2-phenylcoumarazine      (Ceb- 

rian),  a.,  i,  583. 
5-Ethoxy-  5-phenyl- 1  -m-nitrophenyl- 

triazole   (Young    and    Stookwell), 

T.,  373;  P.,  1898,  74. 
^-Etliox3rphenyloxamic    acid,      ethylic 

salt  and  amide  (PiUTTi  and  PicCOLl), 

A.,  i,  320. 
3-Ethoxy-5-phenyl-l-^tolyltriazole 

(Young  and  Stookwell),    T.,  370  ; 

1898,  73. 
Ethoxypropionic      acid,    ethylic   salt, 

from  silver  lactate  and  ethylic   iodide 

(Purdie  and  Lander),  T.,  298. 
d-o-Ethoxypropionic      acid      and      its 

sodium,  barium,    calcium    and   silver 

salts    and      their     optical      activity 

(Purdie  and  Lander),  T.,  865  ;    P., 

1898,  171. 
i-a-Ethoxypropionic      acid     and      its 

ethylic   and   calcium   salts ;    also   its 

resolution  vvith  cinchonidine  and  with 

morphine  (Purdie  and  Lander),  T., 

863  ;  P.,  1898,  171. 
-y-Ethoxypropylmalonic     acid,    ethylic 

salt      (Stone      and       Noyes),      A., 

i,  60. 
2-Ethoxypurine,  6-amino-  and  8-chlor- 

(Fischer),  a.,  i,  49. 
6-Etlioxypurine,       2  : 8-dich\oT-     (Fis- 
cher), A.,  i,  48. 
l-Ethoxyquinoline,    hydrochloride   and 

4-bromo-derivative        (Claus       and 

HowiTz),  A.,  i,  205. 


3-Etlioxyquinoline  methiodide,  metho- 
chloride,  ethobiomide,  and  benzylo- 
chloride  (Clatjs  and  Hovvitz),  A., 
i,  275. 

2-Etlioxy-l :  4-quinone-4-inonoxime 
(Pfob),  a.,  i,  71. 

Ethoxysuccinic  acid,  ethylic  salt 
(Purdie  and  Lander),  T.,  294. 

Ethoxy valeric  acid  (Stone  and  Noyes), 
A.,  1,  60. 

Ethylacetoacetic  acid,  ethylic  salt, 
action  of  ferric  chloride  "on  (Morrell 
and  Crofts),  T.,  346. 

Ethylallylparabanic  acid  (  Andreasch), 
A.,  i,  243. 

paraEthylallylsuccinic  acid,  electro- 
lytic dissociation  of  (Smith),  A., 
ii,  285. 

Ethylally Ithiohy dantoin  (Andreasch), 
A.,  i,  243. 

Ethylally  Ithioparabanic  acid  (An- 
dreasch), A.,  i,  243. 

Ethylamine,  action  of  the  silent  electric 
discharge  on,  in  the  presence  of 
nitrogen  (Berthelot),  A.,  i,  552. 
hydrochloride,  action  of  hypochlorites 
on  (Oechsner  de  Coninck),  A., 
i,  566. 

Ethylamine,  brom-,  hydrobromide  of, 
action  of  acetic  anhydride  on 
(Gabriel  and  Eschenbach),  A., 
i,  62. 
thio-{ami7wethylic  sulphide),  (Gabriel 
and  Eschenbach),  A.,  i,  62. 

2-Ethylaminobenzoic  acid,  4-nitro-,  and 
its  ethylic  salt  (Wheeler  and 
Barnes),  A.,  i,  368. 

o-Ethylaminophenol,  preparation  of 
(Diepolder),  a.,  i,  306. 

Ethylammoniam  chloride,  expansion  on 
dissolution  of,  in  water  (ScHiFF  and 
MoNSACCHi),  A.,  ii,  110. 

)8-Ethylamylaniine,  €-chlor-,  and  its 
salts  (GiJNTHER),  A.,  i,  684. 

Ethylisoamylamine  and  its  platino- 
chloride,  aurochloride  and  oxalate  and 
nitroso-derivative  (Durand),  A., 
i,  553. 

Ethyh'soamylchloramine  and  its  decom- 
position by  the  successive  action  of 
alcoholic  soda  and  of  hydrochloric 
acid  (Berg),  A.,  i,  553. 

Ethylaniline  hydi-ochloride,  preparation 

of  (NiEMENTOVS'SKi),  A.,  i,  182. 

Ethylanilino-a-butyric  acid,  ethylic  salt 

(Bischoff),  a.,  i,  183. 
4:2:  6-Ethylaiiilinophenylmethyl-m-di- 

azine  and  salts  (Wheeler),  A.,  i,  538. 
Ethylanilino-a-propionic    acid,    ethylic 

salt  (Bischoff),  A.,  i,  183. 
o-Ethylanisidine,  and  its  hydrochloride 

(Diepolder),  A.,  i,  306. 
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Ethylbenzene      {phenylethane),      Utra- 
hroni-     (Ki.AORH    and    Allendokf), 
A.,  i,  434. 
Ethylcarbamide  (Lkmoult),  A.,  i,  402. 
Ethyleedriret,     chlorhytlro-,     and     its 
diacotyl  (li-rivativo  (LiEBRRMANN  and 
Cyhui-ski),  a.,  i,  378. 
Ethylcyanidine,  hexacYlor-.    See  Cyane- 

tliinc,  o(^/chloro-. 
Ethylcyanomethylglataconimide.       See 
fl-Hydioxy-l-iiiethyl-r)-etliyl-A''*-di- 
hydiopyridoiie,  cyano-. 
2'-EthyldiJiydro/<'oiiidole  and  its  hydro- 
chloride,   platinochloride   und    meth- 
iodide  (Sciioltze),  A.,  i,  668. 
Ethyldiozindole  (Miciiaelis  and    Rob- 

istii),  A.,  i,  149. 
Ethylene,    solubility  of,    in  water  and 
alcoiiol  (BoHit),  A.,  ii,  211. 
product  of  combustion   of,  in  oxygen 

(Nef),  a.,  i,  113. 
combination  with  oxy(;eu  under   the 
influence    of   the    silent    discharge 
(MiXTEU),  A.,  ii,  202. 
nnd  other  gases,  mixed  hydrates  of  (pE 

FoKCRAND  and  Suli<t),  A.,  i,  396. 
se]>amtion    of   benzene    vapour    from 
(liARnECK  and  Lunoe),  A.,  ii,  193. 
Ethylene,  Mmbrom-,  bromo^niod-  and 
a»-(fibromoc{tiod-     (Nkp),     A.,     i, 
113—116. 
rfibromorfinitro-,    irtbromonitro-    and 
;jcntobromoMitro-        (SoHOLi.      and 
Brenneisen),  a.,  i,  345. 
dtflnorobrom-      and    rftfluorodibrom-, 
preparation     and       properties      of 
(SwARTs),  A.,  i,  457. 
^^riod-,  action  of  sodium  ethoxide  on 
(Nef),  a.,  i,  114. 
Ethylenebenshydrylcarboxylic  aoid,  so- 
dium  salt  (Gabriel     and    Eschen- 
BACH),  A.,  i,  671. 
Ethylenediamine,  action  of  the   silent 
fleclric  discharge  ou,  in  the  presence 
of  nitrogen  (Berthelot),  A.,  i,  552. 
action  of  hypochlorites  on  (Oech8NRR 

DE  Coninck),  a.,  i,  556. 
condensation    of,    with    <iposaffranine 
(Fischer  and  Giesen),  A.,  i,  93. 
Ethylenedicarbozylic  acid.     See : — 
Fnmaric  acid. 
Malcic  acid. 
Ethylenedipiperidine      (Andui^.),      A., 

i,  685. 
Ethylenesulphonic  acid  (Kohler),  A., 

i,  69. 
Ethylenic  bromide,  dielectric  constant 
and  conductivity  at  low  tempera- 
tures (Fleming  and  Dewau), 
A.,  ii,  9. 
action  .c  of  sodium  sulphite  on 
(Kohler),  A.,  i,  69. 


Ethylenic  chloride,  action  of  chlorine  on, 
in  presence  of  aluminium  chloride 
(Mottneykat),  A.,  i,  613. 

cyanide.     Sec  Succiiionitrilc. 

glycol,  decomposition  of,  by  electrical 
o.scillations      (uk.    Heuitinne), 
A.,  ii,  282. 
action  of    acetic-acid    bacteria    on 

(Siefkkt),  a.,  ii,  399. 
action  of  the  sorbose  bacterium  on 
(Bertrand),  a.,  i,  550. 

iodide  and  chloride,  solid  solutions  of, 
in  ethylenic  bromide  (Bruni),  A. 
ii,  563. 

oxide,  action  of  ethylamino  on 
(Knorr  and  Schmidt).  A.,  i,  399. 

thiocyanate,  action  of  nitric  acid  on 
(Kohleu),  a.,  i,  69. 
a-Ethylglataric  acid  (j^entancdicarb- 
oxylic  acid)  from  the  reduction  of 
a-ethylidencglutaric  acid  (FiCHTER 
and  Eogrut),  A.,  i,  630. 

•yS-rfibrom-,  from  action   of    bromine 
on  a-ethylideneglutaric  acid  (FuH- 
TERand  E<j(}EUt),  A.,  i,  630. 
Ethylrj/f/ohexane    [ethylliexanulhylcnc), 

obtained   by  reduction   of    ethylketo- 

hexamcthylene     (FiiANClwer'  ;),    A., 

i,  267. 
1 :  i-Ethylci/c/ohexanone   {ethylkctohexa- 

methylene),  production  of  from  the  o- 

tetracarboxyl    derivative   of   santonic 

acid  (Francesconi),  A.,  i,  267. 
1 -Ethyl-2-hydroxyethylpiperidine 

{\-rth\ilpipccolyhtlkine)    and   its   salts 

(Lai)enhui!o.    MEissNKn  and    Theo- 

I)i)U),  A.,  i,  687. 
/3-EthyIhydrozylamine,    and  its    hydr- 

ioilide,  hydrochloride,  platinochloride, 

aurochlori'le,    and  picrate  (Hantz.sch 

and  HiLLANn),  A.,  i,  623. 
Ethylic  alcohol,   absolute,     preparation 
of,    by  means   of    calcium    carbide 
(YvoN),  A.,i,  290. 

aqueous,  dehydration  of,  by  potassium 
carbonate  (LESCfEUu),  A.,  ii,  428. 

crude,  action  of  charcoal  in  the  purifi- 
cation of  (Glasenapp),  a.,  i,  616. 

dielectric  constants  of  mixtures  of 
organic  licjuids  with  (Philip),  A., 
ii,  9. 

decomposition  of,  by  electrical  o.scil- 
lations (DE  Hemptinne),  a.,  ii,  281. 

electrolysis  of  a  mixture  of,  with  solu- 
tions of  sodium  carbonate  and  potas- 
sium iodide  (Elb.s  and  Herz),  A., 
i,  220. 

effect  of  electric  discharge  on,  in 
presence  of  nitrogen  (Berthelot), 
A.,  i,  395. 

boiling  points  of,  at  710—780  mm. 
(FucHs),  A.,  ii,  556. 
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Ethylic  alcohol,  critical  data  and  com- 
pressibility of  solutions  of  resorcinol 
in  (Gilbault),  A.,  ii,  111. 

benzene  mixtures,  elevation  of  the 
freezing  points  of,  by  water 
(Mihaly),  A.,  ii,  17. 

equilibrium  between  sulphuric  acid 
and(LAiTSCHEK),  A.,  ii,  19. 

equilibrium  in  systems  containing 
water,      ethylenic     cyanide       and 

(SCHREINEMAKERS),  A.,  ii,  564. 

the  action  ot  clilorine  on,  remarks  on, 
and  the  theory  of  (Brocket),  A., 
1,  549. 

influence  of,  on  digestion  (Chitten- 
den, Mendel,  and  Jackson),  A., 
ii,  237. 

action  of  acetic-acid  bacteria  on 
(Siefert),  a.,  ii,  399. 

estimation  of  small  quantities  of 
(Benedict  and  Norris),  A.,  ii,  489. 

estimation  of,  by  Tabarie's  method 
(Leonard  and  Smith),  A.,  ii,  262. 

estimation  of,  in  dilute  aqueous  solu- 
tion (NiCLOUX  and  Bauduer),  A., 
ii,  543. 

estimation    of    methylic    alcohol    in 
(Lam),  a.,  ii,  411, 
Ethylic   alcohol,    nitro-   (Henry),    A., 

1,  505. 
Ethylic  bromopropylic  ether,  and  bromo- 
benzene,  action  of  sodium  on  (Tozier 
and  NoYEs),  A.,  i,  60. 

7-bromopropylic  ether,  action  of 
potassium  cyanide  on  (Goodhue 
and  NoYEs),  A.,  i,  60. 

7-chloropropylic  ether,  also  bromo-  and 
iodo-  compounds,  and  action  of 
sodium  on  (Chase  and  Noyes),  A., 
i,  59,  60. 
Ethylic  ether,  preparation  of,  free  from 
alcohol  (Fritzsche),  A.,  i,  3. 

explanation  of  formation  of,  from 
alcohol  and  sulphuric  acid,  and 
from  ethylic  iodide  and  sodium 
ethoxide,  and  of  its  slow  combus- 
tion (Nef),  A.,  i,  112. 

dielectric  constant  of,  at  - 185° 
(Dewar  and  Fleming),  A., 
ii,  279. 

dielectric  constants  of  mixtures  of 
benzene,  chloroform  and  ethylic 
alcohol  with  (Philip),  A.,  ii,  9. 

effect  of  electric  discharge  on,  in 
presence  of  nitrogen  (Berthelot), 
A,,  i,  395. 

critical  data  and  compressibility  of 
solutions  of  benzoic  acid  and  borneol 
in  (Gilbault),  A.,  ii,  111. 

equilibrium  in  systems  containing 
water,  malonic  acid  and  (Klobbie), 
A.,  ii,  156. 


Ethylic     ether,      extraction     of     large 

volumes  of  liquid  with  (Malfatti), 

A.,ii,  533. 
Ethylic  hydrogen  sulphate,  manufacture 
of,  from    gases  containing  ethylene 
(Fritzsche),  A.,  i,  3. 

iodide,formationof(KASTLE,MuRRiLL, 
and  Fraser),  A.,  i,  140. 

phenylethylenic  ether  (Claisen),  A., 
i,  422. 

7-plienylpropylic  ether  (Tozier  and 
Noyes),  A.,  i,  60. 

propylenic  ether  (Claisen),  A., 
i,  422. 

sulphide,  elevation  of  the  boiling  point 
of,  by  dissolved  substances  (Wer- 
ner), A.,  ii,  214. 
amino-    {thioethylaminc)    (Gabriel 
and  Eschenbach),  A.,  i,  62. 

sulphite,  action  of  aqueous  potash  on, 
(Rosenheim  and  Liebknecht),  A., 
i,  290. 

vinylic  ether  (Claisen),  A.,  i,  422. 
Ethylideneacetoacetic  acid,  ethylic  salt, 

a<tion  of  ammonia  and  ethylic  cyan- 
acetate  on  (Quenda),  a.,  i,  272. 
Ethylideneacetylacetone        (Knoeven- 

AGEL       and       Ruschhaupt),        A., 

i,  449. 
Ethylidenecatecholcarbohydrazide 

(Einhorn     and     Lindenberg),    A., 

i,  410. 
Ethylidenedi^sonitramine,  and  dimethy- 

lic  ether  ;  action  of  mineral  acids,  and 

of  sodium  amalgam  on  (Traube),  A., 

i,  350. 
a-Ethylideneglutaric  acid,  and  its  salts, 

anhydride      and     hydrogen     bromide 

compound   (Fighter    and    Eggert), 

A.,  i,  630. 
Ethylideneimine  and  its  picrate  (Del:^- 

pine),  a.,  i,  462. 
Ethylidene<j?mitrobutylxylyl        methyl 

ketone,    <?-ichlor-    (Baur-Thurgau), 

A.,  i,  524. 
Ethylideuesuccinic  acid.     See   Methyl- 

itaconic  acid. 
Ethylidenic  dihydroxide,  dissociation  of 

(Nef),  a.,  i,  108. 
I'-Ethylindole,   and   its   picrate  (MiCH- 

AELis  and  RoBiscii),  A.,  i,  148. 
3'-Ethyl-2'-indolinone,    and    its   acetyl, 

e^ibromo-,      and      c?^■nilro-derivatives 

(Brunner),  a.,  i,  91. 
Ethyl-4'-isatin(MicHAELisandRoBiscH), 

A.,  i,  149, 
l'-Ethyl-2'-ketobenzomorpholine 

(Wheeler  and  Barnes),  A.,  i,  694. 
a-Ethylketodihydrobenzo-jj-thiazine 

(Unger  and  Graff),  A.,  i,  96. 
Ethylmaleimide,    amino-   (Wislicenus 

and  Kiesevi'etter),  A.,  i,  240. 
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Ethylmalonic  acid  {propanedicarborylic 
acid),  electrolytic  dissociation  of 
(Smith),  A.,  ii,  285. 

heat  of  BolatioD  and  neutralisation  of 
(Massol),  a.,  ii,  558. 

derivatives  of  (ScHEV),  A.,  i,  629. 
Ethylmalonomethylamide    and     Ethyl- 

malonodimethylamide    (Schky),    A., 

i,  629. 
/ra7^y■EthylInenthylamine,     nitrooo- 

(Wam.acii  and  Weuneb),  A.,  i,  486. 
1-EthyImorpholine,       and       its      salts 

(KNOHuaiid  Schmidt),  A.,  i,  603. 
Ethylnitramine,     salts    of;    potastdnm 

and      silver    derivative ;     action     of 

methylic  iodide  and  ethylic  iodide  on~ 

(Umborovk  and  Franchimont),  A., 

i,  292,  293. 
Ethyl ijrcnitramine,  nitro-  (TBArBE),  A., 

i,  349. 
Ethylnitrolic    ethylic    carbonate    and 

action    of     water    on    (.IoxK.s),      A., 

i,  173. 
Ethylozalylbenzimido-ethylic  ether,  and 

•methylic  ether  (Wheki.er,  Waldek 

and  Metcai-F),  A.,  i,  185. 
I'-Ethylozindole,  and  its  dtbromo-  and 

rfichloro-derivatives    (Michaelis  and 

Robisch),  a.,  i,  149. 
Ethylparabanic     aoida     (Andreasch), 

A.,  i,  243. 
0-Ethylphenetoil,  prcj^ration  of  (Jan- 

NAS(  II  and  Hinruhsen),  A.,  i,  644. 
A'-Ethylphenozasine-o-qninone,  and  its 

dioxime     diacetyl,    and    phonylhydr- 

azine   derivatives   and    semicarbazonc 

(DiKroi.PKu),  A.,  i,  307. 
Ethylphosphoric  acid,   heat  of  neutra- 
lisation of  (Beluoou),  a.,  ii,  498. 
(Cavalier),  A.,  ii,  499. 

and  its  salts  (Cavalier),  A.,  i,  616. 
Ethylphthalimide,     <7-ibrom-     (Sachs), 

A.,  i,  476. 
Ethylpipecolylalkine.      See     Ethylhy- 

droxyethylpiperidine. 
2-Ethylpiperidine,    and    its   aurochlor- 

ide  (Ladenburg),  A.,  i,  339. 
Ethylpiperidine    oxide,   and    its     salts 

(Wernick  and  Wolffenstein),   A., 

i,  636. 
I-  and   f?-/3-Ethylpiperidine8,  and  their 
rf-hydrogen  tartrates  (Gtjnther),  A., 

i,  685. 
a-Ethylpropane-aaaj/3-tetracarbozylic 

acid,    ethylic    salt    (Ruhemann  and 
Cuknington),  T.,  1009. 
Ethyl(«opropylaniline      mercurichloride 

(Stromholm),  A.,  i,  G25. 
Ethylpulvic      acid,     presence     of,     in 
lichens  (ZoPF),  A.,  i,  89. 
mode   of   formation  of  (Hesse),   A., 
i,  681. 


Ethylpyriphlorone       diethylic      ether 

(Weidei,  and  Pollak),  A.,  i,  16. 
Ethylsaffranol,  and  its  salts  (Jaubert), 

A.,  i,  49."). 
Ethylsaffi-aninone,      and      its     hydro- 

cliloride  (.lAiiiEur),  A.,  i,  495. 
EthylsQCcinic  acid    {butanedicarboxylic 

acid),      electrolytic      dissociation      of 

(Smith),  A.,  ii,  285. 
Ethyltheobromine,   oxidation  of  (Pom 

.meiiehne),  a.,  i,  50. 
a;>o-Ethyltheobromine    (Pommerehne) 

A.,  i,  50. 
n-Ethylthiohydantoin  (Andreasch),  A. 

i,  243. 
Ethylthioparabanic  acid  (Andreasch) 

A.,  i,  '243. 
Ethyltolusaffranine,     and     its     hydro 

cliloridf  (.lArnEitr),  A.,  i,  494. 
Ethyltoln-r';'"8affiranine  and  -a/^osaffran 

one  (JAinEin),  A.,  i,  494,  495. 
A'-Ethyltriphenazineozazine     (Diepol 

DEit),  A.,  i,  307. 
1 : 2-Ethylvinylpiperidine  (Ladenburo 

Mel-^-sneh,  and  Theodor),  A.,  i,  687. 
Encaine    B.,    physiological     action     of 

(Vinci),  A.,  ii,  85. 
Eucalyptus     macrorhyncha,      colouring 

matter  of  the  leaves  of  (Smith),   T., 

697  ;  r.,   1898,  166. 
Eucalyptus  oil,  examination  of  (Helbing 

and  Pa.s.smore),  A.,  ii,  543. 
Engenol,  from  oil  of  sassafras  liark  and 
leaves  (Power  and    Kleber),  A., 
i,  326. 

in    oil    of    cloves;    acetyl    derivative 
(Erdmann),  a.,  i,  87. 

benzylic  ether  (Pond  and  Beers),  A., 
i,  646. 

detection  of,  by  formaldehyde  (Ende- 
mann),  a.,  ii,  147. 
i«o-Eugenol   benzylic  ether,  and   its  di- 

broniide  (Pond  and  Beers),  A.,  i,  646. 
Eugenoxyacetanilide    (Lambling),   A., 

i,  .589. 
Euglena  sanguinea,  the  pigment  of,  and 

presence  of  paramvlum  in  (Kt:tscher), 

A.,ii,  301. 
Euphthalmine  (phenylglycolyl-N-methyl- 

^-vinyldiacetonalkylamine),     and     its 

hydrochloride    and   salicylate    (Har- 
ries), A.,  i,  381. 
Euquinine   {quinine  ethylic    carbonate), 

preparation    of,    and    properties    (VON 

Noorden),  A.,  i,  282. 
Euterpene,   dihydrobroraide  (von  Bae- 

YER  and  Villiger),  a.,  i,  676. 
Euzanthone,  diazobenzene  derivative  of 

(Perkin),  T.,  671  ;  P.,  1898,  161. 
Evemia  divaricata,   E.  furfxi.racea,   E. 

pmnastri  ;  var.  vulgaris  and  E.  tham- 

nodes,  constituentsof  (Zopf),  A.,  i,  89. 
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Evemia  divaricata    E.   fwrfuracea,    E. 

prunastri  ;  vars.  vulgaris  and  gracilis, 

and     E.      vulpina,     constituents     of 

(Hesse),  A.,  i,  532. 
Evernia  fiorfuracea,  presence  of  emulsin 

in  (H6RISSEY),  A.,  i,  612. 
Evernic  acid,    presence   of,    in   lichens, 

and  its  derivatives  (Zopf),  A.,  i,  89  ; 

(Hesse),  A.,  i,  532. 
Everninic  acid,  ethylic  salt  (Hesse),  A., 

i,  532. 
Everniopsis   TruUa  (Ach.),  constituents 

of  (Zopf),  A.,  i,  89,  489, 
Expansion  coefficients,  relation  between 
melting  point,  specific  heat,  heat  of 
fusion,  and  (Deerp.),  A.,  ii,  469. 

of  atmospheric  air  and  of  chemically 
prepared  gases  (Teudt),  A.,  ii,  421. 

of  gases  (Leduc),  A.,  ii,  471. 
Explosion  figures  in  glass  tubes  (Pin- 
now),  A.,  ii,  212. 
Extraction   apparatus  (Malfatti),   A., 

i,  533  ;  (Stock),  A.,  ii,  639. 


Faeces,  method  of  drying  (Poda),  A., 

ii,  548. 
,     estimation    of    fat    in    (Tangl    and 

Weisepv  ;    LiEBEKMANN    and    Szfi- 

kely),  a.,  ii,  655. 
estimation  of  undigested  fat  and  casein 

in  (Poole),  A.,  ii,  317. 
Farmyard    manure.      See    Agricultural 

Chemistry. 
Fat  of  oak-wood  and  bark  (Metzger), 

A.,  ii,  88. 
of  the  seal,  composition  of  the  (Lju- 

barsky),  a.,  ii,  299. 
extractor  (Hall),  A.,  ii,  197. 
extraction   apparatus,   arrangement  of 

(Volckening),  a.,  ii,  197. 
extraction    of,    from     animal    tissues 

(BoGDANOw),  A.,  ii,  84. 
extraction  of,  from  muscle  (Frank), 

A.,  ii,  174;  (Voit),  A.,  ii,  175. 
formation  of,  in  animals  (Kaufmann), 

A.,  ii,  35. 
formation  of,   from  carbohydrates  in 

the  body  (Lummert),  A.,  ii,  617. 
formation  of,  from  proteids  (Pfluger), 

A.,  ii,  84,  395. 
formation  of,  during  phosphorus  poison- 
ing (POLIMANTI),  A.,  ii,  300. 
absorption  of  (Frank),  A.,  ii,  441. 
absorption  and  hydrolysis  of,  in  the 

alimentary    canal    (Harley),    A., 

ii,  35. 
influence  of  bile  and  pancreatic  juice 

on  absorption    of   (Cunningham), 

A.,  ii,  479. 
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Fat,  absorption  of  iodine  compounds  ofj 

by  the  organism  (Winternitz),  A., 

ii,  343. 
effect     of   giving,    on    absorption    of 

other  foods  (Wicke  and  Weiske), 

A.,  ii,  127. 
conversion    of,    into     glycogen    (Sa- 

BRAzfes),  A.,  ii,  35. 
conversion  of,    into    sugar    (Weiss), 

A.,  ii,  343. 
rancidity  of  (Schmid),  A.,  ii,  491. 
absorption  of  bromine  by  (Hehner), 

A.,  ii,  197  ;  (Jenkins),  A.,  ii,  198. 
acetyl  value  of  (Lewkowitsch),  A., 

ii,  316. 
analysis   of  (Fahrion),  A.,   ii,   466  ; 

(Dieterich),  a.,  ii,  466. 
detection  of  cholesterol  and  phytosterol 

in   (Forster  and  Riechelmann), 

A.,  ii,  263. 
examination  of  (WlJs),  A.,  ii,  491. 
examination  of,  German  official  method 

for  the,  A. ,  ii,  655. 
examination   of,    by  the    gravimetric 

bromine  method    (Lewkowitsch), 

A.,  ii,  197. 
Hiibl's  iodine  process  in  the  analysis 

of  (WiJs),  A.,  ii,  491. 
iodine  number  of  (Schweitzer  and 

LuNGWiTz),  A.,  ii,  98. 
estimation  of  (Polimanti),  A.,  ii,  317. 
estimation  of,  by  Polimanti's  method 

(Nerking),  a.,  ii,  413. 
estimation   of,    in   animal   substances 

(Bogdanow),  a.,  ii,  84. 
estimation   of,  in  cheese  (Devarda), 

A.,  ii,  267. 
estimation  of,  in  fseces  (Poole),  A., 

ii,  317. 
estimation  of,  in  food,  flesh,  faeces,  &c. 

(Taxgl     and    "Weiser  ;     Lieber- 

MANN  and  Sz^kely),  A.,  ii,  655. 
estimation  of,  in    milk    (Devarda), 

A.,  ii,  358. 
estimation  of  resin  in  (Landin),  A., 

ii,  100. 
estimation   of  unsaponifiable  matters 

in  (Lewkowitsch),  A.,  ii,  99. 
Fats.     See  also  : — 
Butter. 
Lard. 
Milk. 
Tallow. 
"Wool  fat. 
Wool  wax. 
Fatty    compounds,    regularities   in    be- 
haviour, as  influenced  by  the  length 

of  the  carbon  chains  (Menschutkin), 

A.,  i,  119. 
compounds,  regularities  in  the  boiling 

points  of  isomeric  (Menschutkin), 

A.,  i,  290. 
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Fattj  degeneration,  metaboliam  during 
(Lttsk),  A.,ii,  288. 
source  of  fat  formed  during  (PoLi- 
MANTi),  A.,  ii,  300. 
Feather  grass.     See  Agricultural  Chem- 
istry. 
Fehling's  solution  (Jovitscuitsch),  A., 
ii,  98  ;  (Gekock),  A.,  ii,  147  ;  (Sieg- 
FiUED),   A.,   ii,   194;  (Tingle),    A., 
.ii,   263;  (Rosenheim  and  Scuiduo- 
wiTZ),  A.,  ii,  411. 
Felspar.     See    also    Albite,    Anorthitc, 
Bytownito,    Labradorite,     Microcline, 
Orthoclase. 
Felspars  in  mineral-veins  (Lindorkn), 

A.,  ii,  605. 
Fenehelene  (Wallace),  A.,  i,  488. 
Fenehene,  preparation  and  oxidation  of 
(Oaiu)NEk    and     Cock  burn),     T., 
276,  277  ;  P.,  1898,  8. 
and    its    oxidation,     constitution    of 

(Wallach),  a.,  i,  488. 
chloro-,  a- and  /3-hydrochloride8(GAKD- 
NBKand  Cockbukn),  T.,  704;  P., 
1898,  150. 
chlorobromo-   (Gakdsek   and    CocK- 
irhn),  T.,707;  P.,  1898,  150. 
Fenchenephosphonic  acid,   chloro-,  be- 
liiiviour  of,  towards  bromine  (Gardmek 
and  Cockburn),  T.,  707 ;  P.,  1898, 
150. 
Fenchocamphorol  (Wallach),  A.,  i,  488. 
Fenchocamphorone,  and  its  oxime,  con- 
stitution of  (Wai.i.ach),  a.,  i,  488. 
a-  and  /3-FenchocarboxyIic    acids    and 
their  lead  and  silver  salts  (Wallach), 
A.,  i,  486,  487. 
Feneholenic  acid,  methylic  salt,  and  its 
hydrochlorido  (Wallach),  A.,  i,  488. 
Feneholenic    alcohol    (Wallach),    A., 

i,  488. 
Fenchone,   constitution  of  (Wallach), 
A.,  i,  488. 
preparation  and  reduction  of  (Gard- 
ner and  Cockbukn),  T.,  275 ;  P., 
1898,  8. 
oxidation  and  constitution  of  (Garo- 
NEu  and  Cockburn),  T.,  708;  P., 
1898,  151. 
behaviour     of,     towards     phosphorus 
pentachloride  (Gardner  and  Cock- 
burn), T.,  704;  P.,  1898,  151. 
Fenchone,  nitro-  (Gardner  and  Cock- 
bukn), T.,  712;  P.,  1898,  151. 
Fenchylic  alcohol  and  chloride,  prepara- 
tion of  (Gardner  and  Cockburn), 
T.,  276;  P.,  1898,8. 
Ferment.    Presence  of  a  glycogen-hydro- 
lysing,  in yeastextmct (Buchnek),'A., 
ii,  347. 
Ferments,  amylolytic,  proteid  nature  of 
(Wk6blewski),  a.,  i,  500. 


Ferments,  diastatic,  iuHuence  of  heat  on 
(Puolie.se),  a.,  i,  285. 
oxidising.     See  Oxydase. 
Ferments.     See  also  : — 
Betulase. 
Caroubinase. 
Diastase. 
Elaterase. 
Eraulsin. 
Inrcrtin. 
Maltase. 
Oxydase. 
Oxydase  of  liver. 
Pepsin. 
Rennin. 
Takadiastase. 
Trypsin. 
Yeast. 
Zynia.se. 
Fermentable    substances,    classiHcation 
of,  as  carbun-oxidisable  and  nitrifiable 
(Adenev),  a.,  ii,  86. 
Fermentation,    theory    of    (Nef),    A., 
i.  111. 
phenomena    of  (Stavenuaoen),    A., 

.  ii,  177. 
Hlcoholic,  effect  of,  on  the  volume  of 
liquid  (Kosutany),  A.,  i,  3. 
without  yeast  cells  (Bucuner),  A., 
ii,  346  ;  (Buchner  and  Rapp),  A.,  . 
ii,  127,  246,  396,  480  ;  (Staven- 
uaoen),    A.,      ii,      88;      (von 
Manassein),  a.,  ii,  177;  (Mar- 
tin and  Chapman),  A.,  ii,  481  ; 
(Abeles),  a.,  ii,  621. 
shown  to   be  produced  by  madder 
ferment,  in  1854  (Schunck),  A., 
ii,  300. 
of  peat  (Feilitzen  and  Tollens), 

A.,  ii,  132. 
of      "sake"      (Shievveck),      A., 

ii,  397. 
during  the  germination  of  seeds  in  a 
vacuum  (Godlewski  and  Polzen- 
lusz),  A.,  ii,  400. 
volatile  bye-products  of  (Chapman), 
A.,  i,  221. 
chemistry,  review  of  (DelbrIJck),  A., 
ii,  621 
Fern  extract,  detection  of  (ilicic  acid  in 

(BoccHi),  A.,  ii,  58. 
Ferric  compounds.     See  under  Iron. 
Ferrin,  preparation  of,  from  liver  and  its 
properties   (Dastre  and   Floresco), 
A.,  i,  607. 
Ferrochromium,  estimation  of  chromium 
in  (Saniter),  A.,  ii,  94  ;   (Spuller 
and  Brenner),  A.,  ii,  95. 
Ferrocyanides,  estimation  of,  volumetric- 
ally  (Ruoss),  A.,  ii,  644. 
Ferrocyanoffen,     estimation      of     (de 
Koninqh),  a.,  ii,  462. 
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Ferropeptone,  separation  of,  fio:n  glutin 

(Paal),  A.,  i,  456. 
Ferrous  compounds.     See  under  Iron. 
Fibre,     estimation     of     indigotin     on 

(BiNZ  and  Rung),  A.,  ii,  659. 
Fibrin,  Fibrinogen  and  Fibrinoglobulin, 

formulse    of     (Schmiedebekg),    A., 

i,  342. 
Fiaiis  carica,  the  colouring  matter  and 

tannin  value  of  (Perkin  and  Wood), 

T.,  383,  P.,  1898,  105. 
Filicic  acid,  detection  of,  in  toxicology 

(BocoHi),  A.,  ii,  58. 
Filicic  acids  (Boehm),  A.,  i,  40. 
Filicinic  acid,  preparation  and  properties 

of,  and  its  methylic  and  ethylic  salts 

(Boehm),  A.,  i,  40. 
Filix  mas.  (Aspidium  filix  mas. ),  extract 

of  (Boehm),  A.,  i,  40. 
Filtration,  a  new  flask  for  (Walther), 
A.,  ii,  507. 

syphon   for   automatic   (Knorr),    A., 
ii,  568. 
Fire-damp,    estimation    of   methane   in 

(Hanktjs),  a.,  ii,  461. 
Fisetin,  salts  of  (Perkin  and  Wood), 

P.,  1898,  57. 
Fish,  analyses  of  (Balland),  A.,  ii,  618. 

oil,  composition  of  distillate  from 
(Engler  and  Lehmann),  A.,  i,  2. 

-scales,    composition  of  (Thore),  A., 
ii,  85. 
Flames,   presence  of  solid  particles  in 

(Teclu),  a.,  ii,  22. 
Flasks,  graduated  (H^mot),  A.,  ii,  533. 
Flavaspidic    acid,   preparation   and  re- 
actions of  (Boehm),  A.,  i,  40. 
Flavone  (Feuerstein  and  von  Kosta- 

necki),  a.,  i,  584. 
Flavonol    derivatives,    influence   of  the 

hydroxyl    groups    in    (Herzig),    A., 

i,  327. 
Flcmingia  congesta,  dye-stuff   "  waras  " 

obtained      from     the     seed-pods     of 

(Perkin),  T.,  660;  P.,  1898,  162. 
Flemingin    (Perkin),     T.,     661;     P.. 

1898,  162. 
Flesh,  estimation  of  fat  in  (Polimanti), 

A.,   ii,  317;    (Tangl  and  Weiser  ; 

LiEBERMANN     and     Szi^kely),     a., 

ii,  655. 
Flour,  estimation  of  quality  of  (  Vedrodi), 
A.,  ii,  357. 

estimation  of  starch  in,  by  polarimeter 
(Dowzard),  a.,  ii,  412. 
Flue    gases,     relation     of,    to    furnace 

efficiency  (Fritzsche),  A.,  ii,  189. 
Fluoran     derivatives,     fluorescence     of 
(Meyer),  A.,  ii,  105. 

2  :  7-dmmino-,  2  :  7-c^mitro-,  ^nnitro-, 
and  pentamxxo-  (Meyer  and  Fried- 
land),  A.,  i,  590. 


Fluorenone,    2-nitro-    (Ullmann     and 

Mallett),  a.  ,  i,  594. 

Fluorescein,    tetraxAtxo-,  estimation    of, 

volumetrically  (Schwarz),  A.,  ii,  545. 

aZZo-Fluorescein(PAWLEWsKi),  A. ,  i,  483. 

Fluorescence  and  chemical  constitution 

(Meyer),  A.,  ii,  105,  275. 
Fluorine,  atomic  refraction  of,  in  satur- 
ated   and    unsaturated    compounds 
(SwARTs),  A.,  ii,  361. 
properties    of   liquid    (MoissAN     and 

Dewar),  p.,  1897,  175. 
influence  on  the  boiling  point  of  the 
substitution      of,      for      hydrogen 
(Henry),  A.,  ii,  14. 
Hydrofluoric  acid,  estimation  of  (Zell- 

ner),  a.,  ii,  307. 
Hydrofluosilicic  acid,  influence  of,  on 
the    density    of    hydrofluoric    acid 
(Zellnek),  a.,  ii,  307. 
Fluorine,   detection  of,    in  borates   and 

silicates  (Reich),  A.,  ii,  44. 
Fluoro-derivatives.     See  under  :— 
Acetic  acid. 
Acetic  fluoride. 
Ethane. 
Ethylene. 
Fodders,  estimation  of  potash  and  phos- 
phoric acid  in  (Wiley),  A.,  ii,  49. 
Food,  time  required  for  absorption  of,  in 
rabbits  (Weiske),  A.,  ii,  127. 
effect  of  giving  fat  on  the  absorption 
of  (Wicke  and  Weiske),  A.,  ii,  127. 
proteid,   influence  of  division  of,  into 
several  meals  (Krummacher),  A., 
ii,  173. 
value  of  sugar  as  a  (Chatjveau),  A., 

ii,  528. 
estimation  of  boric  acid  in  (de  Kon- 

ingh),  a.,  ii,  48. 
estimation  of  fat  in  (Tangl  and  Wei- 
ser ;    LiEBERMANN  and  Szi^kely), 
A.,  ii,  655. 
estimation    of    proteids     in     starchy 

(Tryller),  a.,  ii,  103. 
estimation   of    zinc  in   (Janke),    A., 

ii,  257. 
See  Agricultural  Chemistry. 
Food-stuffs,  estimation  of  carbohydrates 

in  (Stone),  A.,  ii,  56. 

Forest  soils.  See  Agricultural  Chemistry. 

Formal  peroxide  hydrate,  from  the  slow 

combustion  of  ether  (Nef),  A.,  i,  113. 

Formaldehyde,    reduction   of   dissolved 

carbonic  anhydride  to  (Bach),   A. , 

ii,  332. 

solutions,  stability   of  (Kinzel),   A., 

ii,  302. 
condensation    of,    with    acetylacetone 

(Scholtz),  a.,  i,  43. 
action  of,    on  albumin    (Bach),    A., 
i,  287. 

59—2 


840 


INDEX  OF  SUBJECTS. 


Formaldehyde,  action  of  caustic  alkali  on 
(Nef),  a.,  i,  111. 

action  of,  on  chloral  in  presence  of 
sulphuric  acid  (Pinnek),  A.,  i,  626. 

and  ethylic  alcohol,  action  of  hydrogen 
chloride  on  (Gaspari),  A.,  i,  222. 

condensation  of,  with  ethylic  inalonate 
(Peukix  and  Haworth),  T.,  839  ; 
P.,  1898,  45. 

aotiou  of,  ou  gallic  acid  (Moulav  and 
Kahl),  a.,  i,  260. 

action  of,  on  3-naphthylamine  (Mor- 
gan), T.,  636;  P.,  1898,  132. 

action  of  phcuylhydraziue  on  (vox 
Pechmanx),  a.,  i,  62. 

action  of  uric  acid  on  (Weber,  Pott, 
and  Tollenh),  A.,  i,  66. 

influence  of,  on  germination  (Win- 
Discu),  A.,  ii,  40. 

influence  of,  on  germination  and 
destructive  efiect  on  smuta,  rusts, 
&c.  (KixzBL),  A.,  ii.,  802. 

use  of,  in  glycerol  solution  as  a  disin- 
fectant ("glycoformal")  ("Walther 
and  8CHL088MAN),  A.,  ii,  849,  580. 

See  alao  Formalin. 
Formaldehydehydroz  ynaphthafluorone 

(Kahl),  A.,  i,  259. 
Formaldehydetrihydrozyflaoronedioarb- 

ozylic    acid,  and  its  salts  aud  acetyl 

and  benzoyl  derivatives  (Muhlau  aud 

Kahl),  A.,  i,  261. 
Formaldoxime,  hydrolysis,  reduction, 
aud  behaviour  of,  towards  bromine, 
phosphoric  anhydride,  alkali  metals, 
and  metallic  salts  (Dunstan  and 
Bossi),  T.,  358  ;  P.,  1894,  66. 

hydrochloride,  hydrobromide,  hydrio- 
dide,  sodium,  acetyl,  and  benzoyl 
derivatives  (Dunstan  and  Bossi), 
T.,  353  ;  P.  1894,  55. 

iV-beuzylic    ether     (Beckmann    and 
GoETZE),  A.,  i,  22. 
Formalin,   use    of,   in    examination  of 
milk     and    meat-extracts    (Beck- 

MANN    and  SCHARFENBEROER   GEN. 

Skrtz),  a.,  i,  55. 
use  of  alkaline,  in  analysis  (Vanino), 

A.,  ii,  545. 
detection  of,  in  milk  (Farnsteiner), 

A.,  ii,  196. 
Formalin- gelatin,  action    of    sulphuric 
acid  on  (Beckmann   and  Scharfen- 

BERGEU  GEN.  SeRTZ),  A.,  i,  55. 

Formamide,  preparation  of  pure  (Freer 

and  Sherman),  A.,  i,  360. 
Formamidinediazoaminoformic        acid, 

ethylic  salt,  and  action  of  sulphurous 

acid  on  (Thiele  and  Osborne),  A., 

i,  120. 
Formamidoazobenzene      (Betti),     A., 

i,  636. 


Formamidodiazoaminoformamidine, 
and  hydrochloridt',  and  ac^tiou  of  sul- 
phurous anhydride   on  (TaiELE   and 
Osborne),  A.,  i,  120. 
Formanilide,     double      salt     of,     with 
cuprous    bromide     (Comstock),    A., 
i,  181. 
Forma orindicarbozylic    acid,   and    its 

wilts  (Kahi.),  a.,  i,  'jr)9. 

Formaz^lbenzene  m-oarbozylic      acid, 

anii   its    o-chloro-,    o-nitro-,   m-nitro- 

and    p-nitro-derivatives     (Wedekind 

and  Stai-wk),  A.,  i,  574. 

Formazylbenzenedicarbozylie         acid, 

(Wkdkkim)  and  Stauwe),  A.,  i,  574. 

Formazyldiphenyl.       See       p-Phenyl- 

fonnazylbeiizene. 
Formazylic       cyanide,      oxidation     of 

(Wedkkind),  a.,  i,  193. 
cyc^-Formazyl  methyl  ketone,  and  salts 
(Wkdkkini)  and  Blumentual),  A., 
i,  4r>4. 
Formhydroxamio  acid,    and    action    of 
heat  on  (Jones),  A.,  i,  173. 
and  its  copper  salt  (Schboktbk),  A., 

i,  623. 
benzoate  of,    action  of  heat   and  of 
caustic  soda  on  (Jones),  A.,  i,  174. 
Formic  acid,  obtained  from  the  wood  of 
Goupia    tomentoaa   (Dunstan  and 
Henry),  T.,  226  ;  P.,  1898,  44. 
formation  of,  from  carbonic  anhydride 
(Lieben),  a.,  ii,  217.  (Bach),  A., 
ii,  332. 
dielectric     constant     of,     at    - 185° 
(Dewar     and     Fleming),        A., 
ii,  279. 
reaction  of,  with  amines  (Bischofv), 

A.,  i,  73. 
aud   its   methylic   and   ethylic   salts, 
action  of  silent  electric  discharge  ou, 
in  presence  of  nitrogen  (Berthelot), 
A.,  i,  558. 
Formic  acid,  ammonium  salt,  action  of 
heat  on  (Freer  aud  Sherman),  A., 
i,  360. 
sodium  salt,  electrolysis  of  a  solution 

of  (Petersen),  A.,  i,  352. 
hydrated  sodium  salt  (Colson),  A., 

i,  559. 
amylic  and    ethylic  salts,    action  of 
heat  on  (Engler  and  Grimm),  A., 
i,  175. 
benzidine  salt  of  (Lob),  A.,  i,  14. 
ethylic    salt,     decomj)osition    of,    by 
electrical  oscillations  (de  Hemp- 
tinne),  a.,  ii,  282. 
action  of  hydroxylamine  hydrochlor- 
ide on  (Jones),  A.,  i,  173. 
action  of,  on  hydroxylamine  and  on 
a-benzylhydroxylamine 
(Schroeter),  A.,  i,  624. 
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Formic  acid,  ortheihylic  salt,  action  of,  on 
ethylic  acetonedicarboxylate  in  pre- 
sence of  acetic  anhydride  (Errera), 
A,,  i,  562. 

eugenol    and    iso-eugenol  salts   (EiN- 
HORN  and  Hollandt),  A.,  i,  578. 
Formobenzhydrylamine,  from  the  action 

of   soda    on     benzhydrylformamidine 

(Gattermann    and    Schnitzspahn), 

A.,  i,  547. 
Formobornylamide  (Forster),  T.,  392  ; 

P.,  1898,  97. 
Formo?icobornylamide     (Forster),    T.  , 

394;  P.,  1898,  97. 
Formonitrile.       See    Hydrocyanic    acid 

under  cyanogen. 
Formophenylhydrazide   (Einhorn    and 

Hollandt),  A.,  i,  578. 
Formopyrogallaurin  (Kahl),  A.,  i,  258. 
Formo-^j  toluidide,     cuprous     bromide, 

double     sidt     of    (Comstock),      A., 

i,  182. 
Fragilin,  presence   of,  in  Sphcerophoms 

fragilis  (L.)  (Zopf),  A.,  i,  489. 
Freezing  point,  method  for  the  accurate 
determination    of    (Raoult),     A., 
ii,  17. 

depression  of,  connection  of  heat  of 
fusion  and  (Dahms),  A.,  ii,  368. 

of  systems  of  three  liquids  two  of 
which  are  immiscible  (McIntosh), 
A.,  ii,  65. 

of  solutions,  influence  of  molecular 
association  on  (Crompton),  A., 
ii,  107. 

of  dilute  solutions  (Abegg),  A.,  ii,  368. 

of  dilute  solutions,  method  of  deter- 
mining the  (Wildermann),  P., 
1897,  245. 

of  mixtures  of  benzene  and  phenol 
(Bruni),  a.,  ii,  561. 

of  mixtures  of  ;»-dibromobenzene  with 
m-chloronitrobenzene  and  with  p- 
chloronitrobenzene  (Pawlewski), 
A.,  ii,  107. 

of  solutions  of  alcohol,  phenol  and 
acetic  acid  in  benzene,  elevation  by 
water  of  the  (Mihaly),  A.,  ii,  17. 

of  solutions  of  ethylic  monobenzoyl- 
and  toluoyl-tartrate.s  in  acetic  acid 
(Frankland  and  McCrae),  T., 
322  ;  P.,  1898,  74. 

of  solutions  of  iodoform  in  bromoform, 
and  of  ethylenic  di-iodide  or  di- 
cbloride  in  ethylenic  dibromide 
(Bruni),  A.,  ii,  56-3. 

of  solutions  of  organic  substances  in 
ethylic  diacetyl -(^-tartrate  (Pa- 
tern6  and  Manuelli),  A.,  ii,  208. 

solutions  of  organic  substances  in 
methylic  oxalate  (Ampola  and 
Rimatori),  a.,  ii,  209. 


Freezing    point    of   solutions    of    per- 
manganates    and      perchlorates    in 
fused  sodium  sulphate  (Crofts),  T., 
596  ;  P.,  1898,  124. 
of  solutions  of  pyridine  and  piperidine 

in  benzene  (Bruni),  A.,  ii,  562. 
of  dilute  solutions  of  sugar  (Ponsot), 

A.,  ii,  555. 
of  solutions  of   sugar   and    potassium 

chloride  (Raoult),  A.,  ii,  470. 
of  solutions   of  toluenesulphonic  and 
xylenesul phonic    acids  (da  Monte 
and  Zoso),  A.,ii,  278. 
Friction,  internal.     See  Viscosity. 
c?-Fructose.     See  Levulose. 
(//-Fructose     (de     Brttyn      and      van 

Ekenstein),  a.,  i,  227. 
Fruits.     See  Agricultural  Chemistry. 
Fruit-sugar.     See  Levulose. 
Fucus    crisjms,    cholesterol    from    (Ge- 
rard), A.,  i,  550. 
Fnmaramic     acid,     amino-,     reduction 
of     potassium      and      ethylic      salts 
(Thomas-Mamert),  a.,  i,  463. 
Fumaric  acid,   electrolytic  dissociation 
of  (Smith),  A.,  ii,  285.  _ 
action  of  silent  electric  discharge  on, 
in     presence     of     nitrogen     (Ber- 
thelot),  a.,  i,  558. 
ethylic  salt,  action  of  dimethylamine 
on    (KoRNER    and    Menozzi),    A., 
i,  240. 
condensation     of,      with      piperidine 
(RuHEMANN  and   Browning),  T.  , 
723;  P.,  1898,  167. 
Fumaric   acid,    amino-,  constitution   of 
derivatives    of  (Thomas-Mamert), 
A.,  i,  463. 
chloro-,  action  of  hydrogen   bromide 
on  (Walden),  a.,  i,  176. 
ethylic  salt,  action  of  ethanetricarb- 
oxylic    acid    and    of   propanetri- 
carboxylic  acid  on  (Beckh),  A., 
i,  242. 
dicyaino-,    ethylic     salt     (Nef),    A., 
i,  107. 
Fungi,    American    edible,    composition 
and  nutritive  value  of  (Mendel),  A. , 
ii,  250. 
See  also  Agricultural  Chemistry. 
Furfuracraldehyde,    its    semicarbazone, 
and  its    condensation   with    furfural- 
dehyde,  acetone,  acetophenone,  acetic 
acid,  phenylacetic  acid,   pyruvic  acid 
and     malonic    acid    (Rohmer),    A., 
i,  300,  301. 
Furfuracrylidene- acetone  and  -acetophe- 
none  and  oxinies  and  semicarbazones 
(Rohmer),  A.,  i,  300. 
Furfuracrylidene-acetic,     -malonic, 
-phenylacetic,    and    -pyruvic     acids 
(Rohmer),  A.,  i,  300. 
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Furfuraldehyde   (/ur/urol),    in    oil    of 
cloves  (Ekomaxn),  A.,  i,  37. 
formation    of,    from     cellulose,    oxy- 
cellulose  and   hydrocellulose  (Vio- 
non),  a.,  i,  620. 
ultra-violet    absorption    spectrum    of 
(Hartley  and  Dobbik),  T.,  698  ; 
P.,  1898,  41. 
action  of  silent  electric  discharge  on, 
in     presence     of     nitrogen    (Ber- 
thelot),  a.,  i,  564. 
action     of  ethylic    aoetoacetate    on 

(Knoevenaokl),  a.,  i,  406. 
condensation   of,    with  furfuracralde- 
hyde,  pymvic  acid  and  phenylacotic 
acid  (RiiUMEu),  A.,  i,  300. 
ostim.atiDn  of  (Counclkr),  A.,ii,  98. 
Farfaraldehydediethylaeetal(CLAi.sRN), 

A.,  i,  Jil. 
Farfaraldehydetolylhydraione(  Hewitt 

and  Pope),  T.,  178  ;  P.,  1898,  7. 
Farfaramide,     ultra-violet     abworption 
spectrum  of  (HARTLKTand  Dobbie), 
T.,  r)98;  P.,  1898.  41. 
thermochemistry   of  (Del^pink),  A., 
i,  363. 
Fnrfaran,    ultra-violet  absoqition  spec- 
trum of  (Hartley  and  Dobbib),  T., 
631  ;  P.,  1898,  41. 
solubility  of,   in   water  (Rothmund), 
A.,  ii,  .^04. 
Farfarine       and      its     hydrochloride, 
thermocliemistry  of  (DELTtriNE),  A., 
i,  363. 
Farfarobenzidine  (Sciiiff),  A.,  i,  32. 
Farfaroids  of  liarley  straw,  the  matura- 
tion changes  of  the  (Cross,  Bevan 
and   Smith),    T.,   459;    P.,    1898, 
96. 
in  oats,  influence  of  arsenic  and  phos- 
phoric   arid    on     (Stoklasa),    A., 
ii,  ]:n. 
Farfurylideneaminoazobentene  (  Betti), 

A.,  i,   (ioG. 
Furfurylideneindanedione  (von  Eosta- 

NKCKl  and  liAtZKowsKi),  A.,  i,  32. 
Furforylidenephenylacetic  acid  and  its 

piperiilidc  (Koiimkk),  A.,  i,  300. 
Furfarylidenepyruvic    acid     and      its 

tthylic  salt  (Hoiimkk),  A.,  i,  300. 
Farfurylsacoinic  acid,  its  methylic  and 
ethylic  salts  and  anil(SANDELlN),  A., 
i,  467. 
Fnrfuryltetrazole  identity  of,  with  fur- 
furyltetrazotic  acid  (Pinner  and  Col- 
man),  A.,  i,  95. 
Famaoe,    combustion     (Jkrvis),     A., 
ii,  373. 
electric     (Gin    and    Leleitx),     A., 

ii,  322. 
tin     compounds     found     in    an    old 
Cornish  (Headden),  A.,  ii,  338. 


Faael  oil,  action  of  charcoal  on  (Qlasb- 
napp),  a.,  i,  616. 


Oftbbro,    honiblende-,     from    Piedmont 

(Horn),  A.,  ii,  235. 
Oadut    Morrhua,    preparation    of    iso- 

creatinine  from  flesh  of  (TnFJ<EN),  A., 

i,  387. 
Oalaotote,  action  of  hydrogen  bromide 
on,  in  presence  of   ether  (Fenton 
and  OosTLiNc),  T.,  557. 

action  of  potassium  hydroxide  and  of 
lead  hydroxide  on  (de  Bruyn  and 
van  Kkenstein),  a.,  i,  225,  226. 

activity  of  vcast  extract  with  (BrcH- 
NER),  A.,'  ii,  396. 

(lentanitratc,  a-  and  jS-modiHcations 
(Will  ani  Lenzk),  A.,  i,  228. 

conversion  of,  into  lyxose  (WoHL  and 
List),  A.,  i,  168. 

fate  of,  ill  the  organism  after  subcu- 
taneous injection  (  Voit),  A.,  ii,  344. 

detection  of  (Sjollkma),  A.,  ii,  356. 
d-   and  /-Galactose,  from  chagaal  gum 

(Wl\TEKSTKIX),  A.,  i,  510. 

Oalactoseozime,      action     of     sodium 
acetate  and  acetic  anhydride  on  (Wohl 
and  List),  A.,  i,  168. 
Galena  from  Leicestershire  (Binns  and 

Harrow),  A.,  ii,  76. 
action   of    .sul[>liur  raonochloride    on 

(Smuh),  A.,  ii,  571. 
Galipene  from  Angostura  bark  (Beck- 

riiTsand  Tisoeoer),  A.,  i,  202. 
from   oil    of   Angostura  bark,    h)-dro- 

chloride,  hydrobromide  (BErKi'RTs 

and  TROF.fiER),  A.,  i,  38. 
Galipene  alcohol,   from  oil    of  Angos- 
tura-bark (Reckurt.'*  and  Troeoer), 
A.,  i,  38. 
Gallic     acid    (3:4:  ft-trihiidroxyhenzoic 

acid),  presence  of,  in  oak  bark  and 

wood  (Mktzokr),  a.,  ii,  88. 
solubility     of,     in     various       liquids 

(Rosknhkim     and    Schidrowitz), 

T.,  882  ;  P.,  1898,  171. 
action     of    formaldehyde    on    (Mcui- 

LAU  and  Kahl),  A.,  i,  260. 
condensation     of,      with      piperidine 

(Rosenheim    and    Schidrowitz), 

T.,  144;  P.,  1897,  234. 
reaction     of,     witli     Hiibl's    reagent 

(Boettinger),  A.,  i,  30. 
behaviour  of,  in  the  organism  (Har- 

nack),  a.,  ii,  85. 
tribenzoate,  methylic  salt  of  (Einhorn 

and  Hollandt),  A.,  i,  577. 
Gallium   in    meteorites  (Hartley  and 
Ramage),  a.,  ii,  236, 
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Gallotannic  acid,  presence  of,  in  leaves 
of    Pistacia      lentiscus,     Ailaiitus 
glandulosa,   and     in  "  Gambuzzo  " 
(Perkin  and  Wood),  T.,  377,  382, 
383  ;  P.,  1898,  104,  105. 
presence     of,    in   Ehus    rhodanthema 
leaves     (Perkin),    T.,    1018,    P., 
1898,  183. 
rotatory  power    and   constitution   of 
(Rosenheim    and     Schidrowitz), 
T.,  878;  P.,  1898,  171. 
influence    of    concentration,    solvent, 
and    admixed     substances    on   the 
rotatory  power  of  (Rosenheim  and 
Schidrowitz),   T.,  886  ;  P.,  1898, 
172. 
estimation  of,  by  polarimeter  (Wood- 
Smith  and  Revis),  A.,  ii,  653. 
Gallotannic  acid,  quinine   salt,  rotatory 
power    of  (Rosenheim   and    Schid- 
rowitz), T.,  884  ;  P.,  1898,  171. 
Galtose,     from     galactose  ;     action     of 
alkalis  on  ;  osazone  of  ;   action  of  hy- 
drochloric   acid  on   (de    Bruyn  and 
VAN  Ekenstein),  a.,  i,  226. 
Galvanic.    See  Electrochemistry. 
Gambierfluorescein,     preparation      and 
properties      of      (Dieterich),       A., 
i,  330. 
"  Gambuzzo,"  presence  of  myricetinand 
gallotannic  acid  iD(PERKiN  and  Wood), 
T.,  383  ;  P.,  1898,  105. 
Garnet  from  New  South  Wales!(CuREAN), 
A.,  ii,  79. 
See  also  Pyrope,  Rhodolite,  &c. 
Gas,     natural,     in     Sussex    (Dawson  ; 
Hewitt),  A.,  ii,  523. 
from     light      petroleum,      laboratory 
apparatus   for     preparing    (Barto- 
LOTTi),  A.,  i,  218. 
determination   of  specific   gravity    of 
small   quantities    of    (Schlcesing), 
A.,  ii,  533. 
Gas  analysis,  apparatus  for  (Bleier), 
A.,    ii,    136,    183,    252  ;   (Haldane), 
A.,  ii,  349;  (Pfeiffer  and  Lemmer- 
mann),  a.,  ii,  451. 
Gases    from    Italian    springs    (Nasini, 
Anderlini,   and   Salvadori),  A., 
ii,  527. 
in  minerals  and  rocks  (Ramsay  and 
Travers),   a.,  ii,    382;   (Tilden), 
A.,  ii,  383. 
apparatus  for  generating  (Richards), 

A.,  ii,  330;  (Knorr),  A.,  ii,  568. 
self-regulating  apparatus  for  generating 

(Andrews),  A.,  ii,  290. 
determination  of  the  densities  of  small 
quantities     of     (Schlcesing),     A., 
ii,  324,  325. 
volume  of  mixtures  of  (Leduc),   A., 
ii,  326. 


Gas-liquors,  estimation  of  ammonia  in 

(Donath  and  Pollak),  A.,  ii,  45. 

Gasparrinia  decipietis,    O.  elegans,  and 

G.  murorum,  presence  of  physcion  in 

(Hesse),  A.,  i,  681. 

Gasparrinia    medians,    constituents    of 

(Zopf),  a.,  i,  89  ;  (Hesse),  A.,  i,  681. 

Gas-pressure  regulator  (Murrill),  A., 

ii,  569. 
Gastric   juice,   analysis   of  (Cordiee), 

A.,  ii,  416. 
Gedrite  from  Dalecarlia  (Weibull),  A., 

ii,  169. 
Geese.     See  Agricultural  Chemistry. 
Gelatin,  action  of  formalin,  acetaldehyde, 
acraldehyde,   and  acetal  on  (Beck- 
MANN  and  Scharfenberger  gen. 
Sertz),  a.,  i,  55  ;  (Beckmann  and 
Elsner),  a.,  i,  56. 
action  of,  on  the  coagulation  of  blood 
(Dastre      and     Floresco),      A., 
ii,  35. 
detection  of,  in  cream  (Stokes),  A., 

ii,  320. 
detection  of,  in  meat   extracts,   with 
formalin    (Beckmann  and  Schar- 
fenberger     GEN.      Sertz),     A., 
i,  55. 
estimation  of  (Carles),  A.,  ii,  658 ; 
(Allen  and  Seaele),  A.,  ii,  320. 
Gentianose,  extraction  of,  from  gentian 
roots ;   action   of   dilute    sulphuric 
acid  on  (Bourquelot  and  Nardin), 
A.,  i,  349. 
action  of  various  ferments  on,  and  its 
probable  nature  (Bourquelot),  A., 
i,  597. 
Gentian  root,  optically  active  gelatinous 
matter     (pectins)     obtained     from 
(Bourquelot  and  H^rissey),  A., 
i,  607. 
presence    of    a    soluble     ferment    in 
(Bourquelot),  A.,  i,  597. 
Gentisin,     diazobenzene     derivative    of 

(Perkin),  T.,  672  ;  P.,  1898,  161. 
iso-Geranic  acid  (2:2:  6-trimethylcyclo- 
hexenecarboxyUc  acid),  constitution  of 
(Tiemann  and  Schmidt),  A.,  i,  377. 
Geraniol,  in  oils  of  geranium  and  roses 
(Bertram and  Gildemeister),  A., 
i,  263. 
from  oil  of  sassafras  bark  and  leaves 

(Power  and  Kleber),  A.,  i,  327. 
identity  of,  with  rhodinol  (Erdmann), 

A.,  i,  37. 
separation  of,   from  citronellol  ;    also 
its  valerate  and  phthalate  and  the 
action    of   bromine    on    the    latter 
(FLATAuand  Labbi6),  A.,  i,  618. 
Geranium,  oil  of  (Bertram  and  Gilde- 
meister),  A. ,  i,   263  ;   (Charabot), 
A.,  i,  596, 
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Oermaninm  in  Bolirian  minerals  and  it« 
detection  (Prior  and  Spknobr),  A., 
ii,  436. 

Oermination.  See  Agricnitaral  Chem- 
istry. 

Oeronic  acid  {i-dimelhytiuptan-6-onoic 
(iri)D,  it.s  semicarbazone  and  its  oxida- 
tion (Tikmaxn),  a.,  i,  876. 

].m-Oeronie  aeid,  (2-dimethylheptan-Q- 
onoie  acitl,  its  semicarbazone  and 
its  oxidation  (Tiemann  and  Schmidt), 
A.,  i,  877. 

Oersdorflto,  action  of  snljphur  mono- 
chloride  on  (Smith),  A.,  n,  571. 

Gidgea  Acacia  (stinking  wattle),  com- 
position of  ash,  and  amount  of  pro- 
teids  in  leaves  of  (Outiirib),  A., 
ii,  181. 

Gilding  solutions,  assay  of  (Allkn),  A., 
ii,  146. 

OUm,  alkali,  caution  against  (Lirbbr- 
MAXX),  A.,  ii,  688. 
boring  holes  in  (Jervih),  A.,  ii,  118. 

Glaooonie  aeid  and  its  salts  (Doebner) 

A.,  i,  as.i. 

01aaeophanerieb«ekite  from  Massachu- 
setts (Washington),  A.,  ii,  611. 
Oliadin,   percentage  of,  in    bean    flour 

(Fleurknt),  a.,  ii,  628. 
Olobin  from  haemoglobin  of  horse,  dog, 
nnd  goose,  it^i  phjaiolosical  action, 
and  relation  to  niston  (ScnuLz),  A., 
i,  719. 
removal  of  sulphur  from,  by   alkalis 
(ScHULZ),  A.,  i,  603. 
Olobnlin,  crystalline,  from  human  urine 
(HuppERT),  A.,  ii,  443. 
of   castor-oil  seed,   the  solubility  of 
(Osborne  and  Campbell),  A.  ,i,  715. 
serum-,    pure,    action    of   pepsin    on 
(Umbek),  a.,  i,  608. 
.removal  of  sulphur  from,  by  alkalis 

(ScHULz),   A.,    i,  503. 
action    of    bromine    on    (Hopkinb 
and  PlNKirs),  A.,  i,  504. 
Olobulins  of  maize  meal  (0.<iRORNP.),  A., 

i,  391. 
Olobulins.     See  also  : — 
Maize  globulin. 
Mnize-edestin. 
May  sin. 
Olucoheptonic  lactone,  action  of  formal- 
(Itliyde    and     hydrochloric     acid    on 
(Wehkr  and  Tollens),  A.,  i,  60. 
a-Olucoheptose  hexauitrate  (Will  and 

Lknzk),  A.,  i,  228. 
Oluconic     acid,     conversion     of,      into 
f^arabinose  (Rvff),  A.,  i,  516. 
influence   of,    on   acetic-acid   bacteria 
(Siefert),  a.,  ii,  399. 
Olucoproteids,    occurrence   of,    in    egg- 
albumin  (Eichholz),  a.,  i,  541. 


Olucosamine.    See  Chitosamine. 
/B-Olncos&n  trinitrate  (Will  and  Lbnze), 

a.,  i,  229. 
OlneoM,    detection     of    cane-xngar    in 

(Poi'Asooli),  a.,  ii,  651. 
(f-Olncose.     Kec  Dextrose. 
Olncoside  from  the   fruit  of   Echallium 
ehiUrium  (\\t.\\(i).  A.,  ii,  447. 
presence    of,    in    root    of    Cochlearia 
armorncia     (horse     radish)     (Gad- 
am  Rn),  A.,  ii,  180. 
Olnootidet    contained    in    the    root    of 
Hfllfbonut   niger    (Tharter),    A., 
i,  39. 
probable    hydrolysis    of,    in    ripening 
fruit  to  pro<Iuce  aromatic  principles 
(Jacqi'kmin),  a.,  ii,  397. 
estimation  of,  in  urine  (Landolph), 
A.,  ii,  147. 
Olnoosides.     See  also: — 
if-Bapti^in. 
Carposide. 
Digitalin. 
Digitonin. 
Digitophyllin. 
Digitoxin. 
Olucoside-tannin. 
Helleborein. 
Helleborin. 
Homovitexin. 
Kolanin. 
Myrticolorin. 
Oak-tannin. 
Ouabain. 
Salicin. 
Saporubrin. 
Scopolin. 
Siualbin. 
Sinapin. 
Sinigrin. 
Strophanthin. 
Vitexin. 
Olncosidetaniiin,  presence  of,  in  Hamn  ■ 

we/is  l)ark  (GRt^TTNER),  A.,  i,  598. 
Olntaconamide  a7-r/<'oyano-,  and   nodin- 

ay-(fkyi\u<)-  (Eimieua),  A.,  i,  298. 
Olataconic    acid    {propylenedicarhoxylic 
acid),   derivatives  of  (Eruera),  A., 
i,  632. 
rftcyano-,    ethylic  salt    and    its    salts 
(Rdhemann   and   Bkowxino),   T., 
282  ;  P.,  1898,  47. 
ayclicy&no-,    and     sodio-a7-dtcyano-, 
etliylic  .salts  (EitUERA),  A.,  i,  297. 
Glutamic  acid,   formation  of,   by  action 
of  hydrochloric  ncid  on  casein  (Pan- 
zer), A.,  i,  392. 
preparation   of,    by   action   of    hydro- 
chloric acid   on     albumin   (Cohn), 
A.,  i,  343. 
Glntamine,    occurrence    of,     in     idants 
(Schulze),  a.,  ii,  303. 
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Glutamine,  the  formation  of,  in  seedlings 

(Schulze),  a.,  ii,  481. 
Olutaric  acid  (n-pyrotartaric  acid),  elec- 
trolytic dissociation  of  (Smith),  A., 

ii,  285. 
effect  of  temperature  on  the  acidity  of 

(Degener),  a.,  i,  404. 
potassium  salt,  heat  of  formation   of 

(Massol),  a.,  ii,  558. 
ethylic  salt,  rate  of  hydrolysis  of,  by 

soda  (Hjelt),  A.,  ii,  566. 
Gluten  of  wheat-flour  and  bean-flour,  com- 
position of  (Fleurent),  a.,  ii,  628. 
Glutenin,    percentage   of,    in    bean-flour 

(Fleurent),  A.,  ii,  628. 
Glutin,  .separation  of  the  peptones  occur- 
ring in  (Paal),  a.,  i,  456. 
/3-Glutin,    specific     rotatory    power     of 

(Framm),  a.,  i,   98. 
Glutin-peptone,     barium    compound    of 

(Paal),  A.,  i,  456. 
Glutose,    preparation    of ;    osazone    of ; 
presence  of,   in  molasses  (de   Beuyn 
and  van  Ekenstein),  A.,  i,  227. 
Glyceraldehydeacetal  (Wohl),  A.,  i,  556. 
Glyceric     acid,     {a^-dihydroxypropionic 
acid),  decomposition  of,  by  electrical 
oscillations     (de     Hemptinne),      A., 
ii,  282. 
Glycerol    {glycerin),    new    synthesis    of 

(Piloty),  a.,  i,  117. 
dielectric   constant    and   conductivity 

of,   at  low   temperatures   (Fleming 

and  Dewar),  A.,  ii,  9. 
decomposition  of,  by  electrical  oscilla- 
tions (de  Hemptinne),  A.,  ii,  282. 
osmotic  pressure  of  solutions  of  (Nac- 

cari),  a.,  ii,  210. 
action  of  acetic-acid  bacteria  on  (SiE- 

fert),  a.,  ii,  399. 
action   of  hydrogen  bromide    on,    in 

presence  of  ether  (Fenton  and  Gost- 

ling),  T.,  557  ;P.,  1898,  147. 
action  of  metallic  oxides  on  (Bulln- 

heimer),  a.,  ii,  262. 
action  of  phosphoric  acid  on  (Trillat), 

A.,  i,  459. 
action   of  the  sorbose    bacterium    on 

(Bertrand),  a.,  i,  550,  556. 
compounds  of,  with  copper  and  sodium, 

and     with     copper    and      lithium 

(Bullnheimer),  a.,  i,  509. 
influence    of,    on   nitrifying    bacteria 

(STUTZERandHARTLEB),  A.,  ii,  348. 
as  food  material  for  moulds  (Bokorny), 

A.,  ii,  39. 
detection  of  (Denig^s),  A.,  ii,  262. 
estimation  of  (Boulez),  A.,  ii,  194. 
estimation     of    small     quantities    of 

(Nicloux),  a.,  ii,  543. 
estimation  of,  in  wine  (Boettinger), 

A.,  ii,  314. 


Glycerophosphoric  acid  (Trillat),  A., 

i,  459. 
heat  of  neutralisation  of  (Imbert  and 

Belugou),  a.,  ii,  206. 
neutralisation  of,  in  presence  of  helian- 

thin-A    and   phenolphthalein    (Im- 
bert and  AsTRUc),  A.,  i,  222. 
acid     salts    of    potassium,     sodium, 

barium,  zinc,  calcium,  magnesium, 

copper    and  strontium  (Trillat), 

A.,  i,  550. 
estimation  of,  volumetrically  (Astruc, 

Adrian  and  Trillat),  A. ,  ii,  462  ; 

(Imbert  andPAGks),  A.,  ii,  546. 
Glycerose,   action  of  benzhydrazide  on 

(PiNKXJs),  A.,  i,  224. 
Glyceryl      chlorhydrin,      from    allylic 

alcohol,   constitution  of  (Henry), 

A.,  i,  5,  6. 
^?'mitrate  {nitroglycerin),  action  of,  on 

lower    organisms    (Bokorny),    A., 

ii,  39. 
Glycine  hispida.    See  Agricultural  Chem- 
istry. 
Glycinin,  from  Glycine  his2nda  (Osborne 

and  Campbell),  A.,  ii,  626. 
Glycocholic  acid,  preparation    of,  from 

ox  gall  (Bulnheim),  A.,  i,  710. 
Glycocine    {aminoacctic    acid),    as    the 

chief    amino-acid     of     sugar-cane, 

and   its    detection    (Shorey),    A., 

ii,  622. 
isolation  of,  from  decomposition  proi 

ducts  of  gelatin  and  albumin  ;  its 

nickel  salt  (Orloff),  A. ,  i,  295. 
action   of  benzaldehyde   on   (Erlen- 

meyer),  a.,  i,  176. 
Glycoformal,    disinfection  by  means  of 
(Walther  and  Schlossmann),   A., 
ii,  349,  530. 
Glycogen,    origin   of,    from   fat   in   the 

body  (SABRAztes),  A.,  ii,  35. 
hydrolysis  of  (Tebb),  A.,  i,  230. 
precipitation  of,  by  salts  (Young),  A. , 

i,  230. 
action   of  hydrogen   bromide   on,    in 

presence    of     ether    (Fenton    and 

Gostling),  T.,  557. 
activity  of  yeast-extract  with  (BucH- 

ner),  a.,  ii,  396. 
fate   of,   in   the   organism   after    sub- 
cutaneous    injection     (Voit),     A., 

ii,  344. 
as  a  source  of  muscular  work  (Seegen), 

A.,  ii,  239. 
estimation   of,  in  the  liver  (Austin), 

A.,  ii,  265. 
Glycogen-ferment,  presence  of  a,  in  yeast 

extract  (Buchner),  A.,  ii,  347. 
Glycogenesis,     hepatic     (Pavy),      A., 

ii,  239. 
Glycol.     See  El^xylenic  glycol. 
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Olycoldimethylacetal,     preparation     of 

(FiscHKU  and  Giebe),  A.,  i,  167. 
Olycollamide,  thio-  (Rizzo),  A.,  i,  659. 
Olycollic    aoid,    production    of,  by  the 
action    of    ncotic-acid    bacteria   on 
etbylenic  glycol,  and  itsinflnrnce  on 
them  (SiKFEin),  A.,  ii,  399. 
action  of  silent  electric  discharge  on, 
in     presence     of     nitrogen    (Bkr- 
thelot),  A.,  i,  669. 
reaction  of,  with  amines  (Birchoff), 
A.,  i,  78. 
Olycollic  aldehyde,  action  of  hydrogen 
l)ronii(lo    on.    in    presence    of    ether 
(Kf.mon  and  Gostmno),  T.,  657. 
Olycollic  ether,  effect  of  electric  discharge 
on,  in  i)rcsenreofnitrogen(BEUTnELOT), 
A.,  i,  3<t.'). 
Olycolylcarbamide.     See  Hydantoin. 
Olyooenria,    occurrence  of,    in  carbonic 
oxide  ]M)isoning  (Stuaub),  A.,  ii,  88. 
Olyoxal,  dccomitosition  of,  by  electrical 
oscillations   (de   1If.mpti.nne),   A., 
ii,  282. 
action  of  bcnzhydrazide  on  (Pinkv8), 
A.,  i,  224. 
01yozalbenEotaione(PiNRr8),  A.,  i,  224. 
Olyoxalosazonei  (von   Pfx^hmanx),   A., 
i,  «2. 
from    glyoximc     N-tribromophenylic 
ether     and    phenylhydrazine    (vox 
rF.riiMANN  and  Noi,i»),  A.,  i,  811. 
Olyozaloiotetraione  (von   Pechmann), 

A.,  i,  t;2. 
Olyozime  N  -phenylic  ether  (von  Pech- 
mann), A.,  i,  75,  187. 
rfjamino-      (von       Pechmann      and 

ScHMiTZ),  A.,  i,  309. 
p-bronio-  (von  Pei  iimann).  A.,  i,  188. 
2:4:6-<r/bronio.   (von  Pechmann  and 
Nolp).  A.,  i,  310. 
Olyozime,  N-o-tolylic,N-;>-tolylic  andN- 
1:3:4- zylylic  ethers  (von  Pfx^hmann 
and  Noi.i.),  A.,  i,  310. 
Olyozylic  acid,  cliloro-,  etbylic  salt,  be- 
liaviour  of,   towards    naphtlialenc  and 
naphtbylic     ethers     (Rousset),      A., 
i,  .''.91. 
Oneiss,    from    Virginia,    weathering   of 
(Mkrrii.i,),  A.,  ii,  390. 
hornblende-,    from    Moravia    (John), 
A.,  ii,  440. 
Oold,    dielectric  constant   at    - 185°  of 
ice  mixed  with  (Dewar  and  Flem- 
ing), A.,  ii,  279. 
electrolytic  precipitation  and  dissolu- 
tion of  (Skky),  A.,  ii,  61. 
dissolution  of,   under  the  influence  of 
an     intermittent     electric     current 
(Marqueles),  a.,  ii,  497. 
melting    point  of  (Berthelot),   A., 
ii,  341. 


Oold,  aqueous  solutions  of  colloidal  (Zsig- 
mondy),  a.,  ii,  522. 
apparent  selective  action  of  potassium 
cyanide  on  metallic    (DlXON),    A., 
ii,  231. 
Oold  alloys   with  aluminium  and  with 
sodium,  Rijntgen  ray  photographs  of 
(Hevcock  and  Neville),  T.,  716, 
719  ;  P.,  1897,  106. 
Oold  pnrple  (PnqtU  of  Ccusixut)   (Zsio- 
mondy),  a.,  ii,  599. 
phosphide  (Oranoer),  A.,  ii,  474. 
Aorie  chloride,  action  of  excess  of  water 
on  (So.nstapt),  A.,  ii,  382. 
oxide,    behaviour   of   glycerol   with 
(Hti.lnhkimkr),  a.,  ii,  262, 
Oold  telloriTun  orei.     See  Tellurides  of 

gold. 
Oottpia  tomentoaa,   separation  of  lauric, 
normal  caproic,  isovaleric,  formic,  ami 
succinic     acids,       from      tlio      wood 
of  (DrNsTAN  and  Henry),  T.,  226  ; 
P.,  1898,  44. 
Oranite    from    Saxony    (Hazard),   A., 
ii,  390. 
hornblende-,     from     Mitlechtem 

(Kraatz-Koschlau),  a.,  ii,  170. 
soda-,  from  Massachusetts  (Washino- 
ton),  a.,  ii,  611. 
Orapet.     See  Agricultural  Chemistry. 
Orape-sngar.     See  Dextrose. 
Oraphitic  acid    (Staudenmaier),    A., 

ii,  J 72. 
Oreaee,    estimation    of    unsaponitiable 

oil  in  (Bailey),  A.,  ii,  198. 
Oreen      plants.         See      Agricultural 

Chemistry. 
Oriinlingite,  from  Cumberland  (Muth- 

MANN  and  SriiRiiDEH),  A.,  ii,  78. 

Ouaiacol,   condensation  of,  with  piper 

idine     (Rosenheim     and     Schid- 

RowiTz),  T.,   140  ;   P.,   1897,  234. 

detection  of,  by  formaldehyde  (Ende- 

mann),  a.,  ii,  147. 
discrimination   between   creosote   and 
(Vreven),  a.,  ii,  35.5. 
Onaiacol,  o-amino-,  hydrochloride,  and 
acetyl     derivative    (Meldola    and 
Stueatfeild),  T.,   690;  P.,  1898, 
166. 
jtf-amino-,      and      its     hydrochloride, 
ji>-cyano-,  ^-uitro-,  4  :  6-rfinitro-,  and 
jj-nitroso-   (Riife),  A.,  i,  72. 
/e<rabromo-   (Jackson  and  Torrey), 

A.,  i,  468. 
4-bromo-6-nitro-,  and  6-bromo-4- 
nitro-,  and  their  benzoates,  and 
sodium  .salts  (Meldola  and  Stkeat- 
feild),  T.,  689  ;  P.,  1898,  166. 
chloro-,  rf/chloro-,  and  Irichloro-,  and 
their  benzoates  (Pera toner  and 
Ortoleva),  a.,  i,  642,  643. 
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Ouaiacol,    diahloYo-    (Peratoner    and 
ViTALi),  A.,  i,  642. 
dinitro-,    formation   of  (Menke    and 
Bentley),  a.,  i,  661. 
obtained  by  oxidation  of  pinoresinol 
(Bamberger    and    Landsiedl), 
A.,  i,  88. 
^-nitroso..     See  2-Methoxy-l  :  4-quin- 
one-4-monoxime. 
Guaiacolcarboxylic       acid,      and      its 

methylic  salt  (Fritsch),  A.,  i,  663. 
Guaiacum  resin  (Herzig  and  Schiff), 
A.,  i,  327,  530. 
detection   of  colophony   in  (Hirsch- 
sohn),  a.,  ii,  656. 
Guaiaretic    acid,   preparation    of,    from 
guaiacum    resin,    its    constitution, 
dibenzoyl  and  hydrolytic  derivatives 
(Herzig       and       Schiff),        A., 
),  327. 
diethyl   derivative   and    oxidation   of 
the  acetyl   derivative    of   (Herzig 
and  Schiff),  A.,  i,  531. 
Guanidine,    action   of  hypochlorites   on 
(Oeschxer     de     Coninck),     a., 
i,  566. 
tetrathiocyanodiamminechi'omium 
(Werner      and      Richter),      A., 
i,  57. 
Guanine,   synthesis   of    (Fischer),   A., 
i,  50. 
crystalline  form  of  (Horbaczewski), 

A.,i,  50. 
chloro-  (Fischer),  A.,  i,  50. 
Guanos,     estimation     of     nitrogen     in 

(Schenke),  a.,  ii,  46,  138. 
Guarana-paste,  extraction  of  tannin  and 
catechin  from,  and  percentage  of  caffe- 
ine in  (Kirmsse),  A.,  i,  535. 
Guejarite,    identity    with    chalcostibite 
(Penfield      and       Frexzel),       A., 
ii,  77. 
Gum,   action  of  hydrogen  bromide   on, 
in  presence  of  ether  (Fenton  and 
Gostling),  T.,  27,  557. 
animal,  composition   of  (Folin),    A., 

i,  55. 
chagual,  and  the  glucoses  formed  from 
it  (Winterstein),  a.,  i,  510. 
Gum-ammoniacum    (Fri.schmtjth),    A., 
i,  461. 
analysis  of  (Dieterich),  A.,  ii,  59. 
Qyalolechia  aurella,  presence    of   callo- 

pisraic  acid  in  (Zopf),  A.,  i,  89. 
Gypsum,  deposits  in  Kansas  (Grimsley), 
A.,  ii,  437. 
from    Nottinghamshire    (Metcalfe), 
A.,  ii,  81. 
Gyrophoric  acid,  presence  of,  in  certain 

lichens  (Zopf),  A.,  i,  489. 
Gyrophora  hirsuta  and   O.   deusta,  con- 
stituents of  (Zopf),  A.,  i,  489. 


H. 


Haddock    flesh,     preparation     of     iso- 
creatinine       from       (Thesen),       A\, 
i,  387. 
Haematein,    detection    of,    by    formal- 
dehyde (Endemann),  a.,  ii,  147. 
Haematin,    formation     of     crystals     of 

(Strzyzowski),  a.,  ii,  360. 
Haematite,   electrical  conductivity  and 

specific  heat  of  (Abt),'^A.,  ii,  107. 
Haematommic   acid,   ethylic    salt,   non- 
occurrence of,  in  lichens   (Hesse), 
A.,  i,  378. 
methylic,  ethylic  and  isoamylic  salts 
of  (Hesse),  A.,  i,  534. 
Haematommic  acid  (Zopfs),  identity  of, 
with  ethylic  hsematommate  (Hesse), 
A.,  i,  534. 
Haematomminic   acid   (Zopfs),  identity 
of,     with     methylic     hrematommate 
(Hesse),  A.,  i,  534. 
Haemin    hydrochloride,    preparation  of 

pure  (Rosenfeld),  A.,  i,  542. 
Haemochromogen  (Zeynek),  A.,  i,  720. 
Haemoglobin,    absorption  of  violet  and 
ultra-violet  rays  by  (Gamgee),   A., 
i,  288. 
source  of  the  iron  of  (Hausermann), 

A.,  ii,  34. 
removal  of  sulphur  from,   by  alkalis 

(Schulz),  a.,  i,  502. 
preparation  of  globin   from,    and   its 

composition  (Schulz),  A.,  i,  719. 

estimation  of,  in  cat's  blood  (Abder- 

halden),    a.,    ii,    415  ;  (KRiJGER), 

A.,  ii,  548. 

estimation  of  oxygen  in,  by  potassium 

ferricyanide  (Haldane),  A.,  i,  288. 

Methaemaglobin,    action  of  hydrazine 

hydrate  on  (Zeynek),  A.,  i,  720. 
Oxyhaemoglobin,  preparation  of  pure 
(Schulz),  A.,  i,  719. 
action    of    hydrazine     hydrate    on 

(Zeynek),  A.,  i,  720. 
estimation    of,     in    blood    (Wr6b- 
LEWSKi),  A.,  ii,  415. 
Haemoglobinometer  (Solly),  A.,  ii,  272. 
Halogens,      action      of,      on     albumin 

(Hopkins  and  Brook),  A.,  i,  99. 
Halotrichite  in  Paris  basin  (Lacroix), 

A.,  ii,  384. 
Hamamelis    virginica,    constituents   of 

the  bark  of  (GrUttner),  A.,  i,  598. 
Hamameli tannin  from  hamamelis  bark  ; 
and  its  acetyl  and  benzoyl  derivatives 
(GrIjttner),  a.,  i,  598. 
Hamlinite  from  Maine  (Penfield),  A., 

ii,  12.3. 
Haricot.     See  Agricultural  Chemistry. 
Harmaline,  oxidation  of,  to  harmine  and 
derivatives  (Fischer),  A.,  i,  164. 
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Harmine,  (2tchloro-«Dd  nitro-,  oxidation 
of,  to  bartninic  acjd  (Fischkr),  A., 
i,  164. 
a;>o-Harmine,  prc]>aration,  and  nitro- 
and  other  derivatives  of  (FiscilKK), 
A.,  i,  164. 
Harminic    acid,    preparation    of,    and 

(Icrivativi'H  (FiscHEU),  A.,  i,  164. 
Harmol,  oxidation  of,  to  harminic  acid 

(Fis(  HKR),  A.,  i,  164. 
Hatchettolitc,  syntliesis  of  (Holmqitist), 

A.,  ii,  389. 
Hay.     See  Agricultural  Chemistry. 
Heat  of  combustion,  eva]K)ration,  fusion, 

&c.     See  Thermochemistry. 
Helioin,  bromo-  and  chloro-  (Waviskm), 

A.,  i,  208. 
Heliooidin,    rftliromo-,    oftchloro-,    and 

t/j-io*lo-  (Waveuen),  a.,  i,  203. 
Helium  in  minerals  and  natural  waters 
(Hamsay  andTitAVEKs),  A.,  ii,  382. 
from  Italian  sjirings  (Nasini,  Andrr- 

Li.M,  and  Saltadoki),  A.,  ii,  527. 

evolved  with  production  of  heat  and 

light    from    an    impure    fluorspar 

(Thomsen),  a.,  ii,  161. 

atomic  weight  of  (Wilde),  A.,  ii,  115. 

refraction  of  (Ramsay  and  Tkaveus), 

A.,  ii,  273. 
behaviour    of,    when    sparkeil    in    a 
vacuum-tube  (Travers),  A.,  ii,  375. 
impermeability  of  metals  to  (Ramsay 

and  Travers),  A.,  ii,  375. 
liquefaction  of  (Dewar)  T.,  688  ;  P., 

1898,  130. 
separation  from  nitrogen  by  liquefac- 
tion (Dewar),  P.,  1897, 190. 
separation  of  argon  from  (Ramsay  and 
Tu avers),  a.,  ii,  388. 
Hellebore  white,  estimation  of  alkaloids 

in  (Lawall),  a.,  ii,  415. 
Helleborein  and  Helleborin,  extraction 
of,    from   hellebore    root,    and    their 
properties  (Thaeter)  A.,  i.  39. 
IhUchorits  nigcr,  glucosides  contained  in 

root  of,  (TiiAETEit),  A.,  i,  39. 
HemialbumoBes,  ff^rmulte  of  (Schmiede- 

HEKo),  A.,  i,  342. 
Hemimellithenetricarbozylic   acid, 
ethj'lic  salt,  and  sodium  compound  of 
(Ephraim),  a.,  i,  671. 
Hemipeptone,    formula    of   (Sciimiede- 

heik;).  a.,  i,  342. 

Hemipinic   acid,    preparation    of,  from 

corydaline      (Martindale),       A., 

i,  606. 

conductivity     of,    and    its    methylic 

hydrogen  salts,  (Kirpal),  A.,  i,  87. 

action  of  methylic  alcohol  on   (Weg- 

scheider),  a.,  i,  239. 
a-   and    j8-niethylic   salts'  of    (Weg- 
scheider),  a.,  i,  30. 


Hemipinic  acid,    a-monomethylic   salt, 
enantiomorphous    forms    of   (Weg 
8CHEIDER),  A.,i,  257. 
Ketahemipinic  acid,  conductivity  of 
( KiitrAi.t,  A.,  i,  87. 
Hemipin/.voimidi]ie,  amino-  and  bromo-, 
and     tlieir    acetyl    derivatives    (Bis- 
TRZYCKi  and  Fi.nk),  A.,  i,  427. 
Hemp.     Sec  Agricultural  Chemistry. 
Heptaldehyde   {lenanthaldehyde),  action 
of  ethylic  acetoacctate  on  (Knoevrn- 
aoel),  a.,  i,  406. 
Heptaldozime,  N-benzylic  ether  (Beck- 

MANN  and  Goetz),  A.,  i,  22. 

n -Heptane,  presence    of,    in    American 

petroleum  (YouNO),   T.,  916 ;    P., 

1898,  175. 

separation  of,  from  American  petroleum, 

and  its  physical  constants  (Francis 

and  YoiNc),  T.,  920  ;  P.,  1898,  176. 

critical    data,    vapour    pressures    and 

specific   volumes    of    (YoLNo),    T., 

675  ;  P.,  1898,  165. 

decomposition  of,  at  high  temperatures 

(WoiwTALLandBcRWKLL),A.,i,101. 

n-Heptane,    nitro-     and    dimiro-,   and 

their  reduction  (Worstall),  A.,  i,  346. 

wo- Heptane,   presence  of,  in    American 

petroleum   (YouNo),  T.,  916  ;   P., 

1898,  175. 

separation  of,  from  American  petroleum 

and  its  physical  constants  (Francis 

and  Young),  T.,  920  ;  P.,  1898,  176. 

action  of  fuming  nitric  acid  on,  and 

its      /nnitro-dorivative      (Francis 

and  Yors(i),  T..  931  ;  P.,  1898,  177. 

(7/c/o-Heptanecarbozylic  acid  (nuberanr- 

carboxylic  acid),  amide  of  (Buchneu 

and  Jacobi),  A.,  i,  301. 

1-chloro-,    1-bromo-,    1   :  2-dibromo- 

(BucHNRR  and  Jacobi),  A.,  i,  638. 
iribromo-  (Bithnkr).  A.,  i,  640. 
Heptanedicarbozylic  acids.    See 
Diproiiylinalonic  acid. 
?.w-I'ropyltiUccinic  acid. 
Tetrainethylplntaric  acid. 
Heptane-aai^y3]-tetracarbozylic  acid, 
(iionarudioic-S  :  7-  dimethyldioic  acid) 
3/3i-rftcyano-,   ethylic  salt  (Barthe), 
A.,i,  406. 
Heptanetetracarbozylic  acid.     See  also 

i'.so-Amylidenedimalonic  acid. 
Heptanonesulphonal     (Wallach     and 

Borsch E),  A.,  i,  302. 
Heptatomic  rings  (Fischeii),  A.,  i,  692. 
/3-cf/c/o-Heptatrienecarbozylic  acid,  and 
its  salts  (Bl'chner  and   Lingg),  A., 
i,  314,  640. 
r2/c2o-Heptatrienecarbozylic   acids,    iso- 
meric [isQ-pJtanjhfcctic  acids,  mclhylene- 
dihydrobcnzoic  acids)  (Buchnek),  A., 
i,  639. 
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A^-cycZo-Heptenecarboxylic  acid  {suber- 
enecarboxylic  acid),  amide  of 
(BucHNER  and  Jacobi),  A.,  i,  301. 

bi'omo-  (BucHNEii),  A.,  i. ,  640. 

tetrcthiomo-    (Buchner  and  Lingg), 
A.,  i,  640. 
wo-Heptenoic    acid,  cyano-  ;    action    of 

heat  on  (Stkassmann),  A.,  i,  295. 
37-wo-Heptenonitrile,and  its  dibromide ; 

action  of  potash  on  (Stkassman),  A., 

i,  295. 
Heptoic     acid      {i.fi$fi-dvmethylethylpro- 

pionic  acid),  from  fusion  of  camphoric 

acid  with  potash  (Crossley  and  Per- 

KiN),  T.,  18  ;  P.,  1897,  218. 
Heptylamine  (Worstall),  A.,  i,  346. 
Heptylene   {mcthyldicthylethylene),    and 

oxidation  of  (Saytzeff),  A.,  i,  289. 
Heptylenedicarboxylic  acid.    See  Ethyl- 

allylsuccinic  acid. 
Heptylic       alcohol       {triethylcarhinol), 

action  of  oxalic  acid  on  (Saytzeff), 

A.,  i,  289. 
Heptylic  bromide,  normal  and  iso-,  and 

their  s p.  gr.  (Francis   and  Young), 

T.,  921  ;  P.,  1898,  176. 
Heptylideueacetoacetic  acid,  ethylic  salt 

(Knoevenagel),  a.,  i,  406. 
Heptylmalonic  acid,  electrolytic  dissocia- 
tion of  (Smith),  A.,  ii,  285. 
Hesperitin,  formula  of,  and  its  hexacetyl, 

tetrazobenzene,       diacetyltetrazobeuz- 

ene,      sodium,      potassium,      sodium 

acetate  and  potassium  acetate  deriva- 
tives (Perkin),  T.,  1031;  P.,   1898, 

185. 
Heteroalbumose.     See  Albumose. 
Heterofibrinose,  formula  of  (Sghmiede- 

berg),  a.,  i,  342. 
Heteroxanthine  {7  -methylxanthine), 

amount  of,  in   urine  (KRiJGER  and 
Salomon),  A.,  i,  699. 

formation  of,  from  2-chloro-6-amino- 
7-methylpurine  (Fischer),  A., 
i,  280. 

synthesis  of  (Fischer),  A.,  i,  97. 

hydrochloride  of  (Fischer),  A.,  i,  97. 

Heulandite,    containing    barium     from 

Sardinia  (Lovisato),  A.,  ii,  609. 

vapour   pressures   of,    partially   dehy- 
drated (Tammann),  a.,  ii,  208. 
Hexabutyldiarsonium  mercuriodide, 

iodide  and  platinochloride  (Partheil 

and  Amort),  A. ,  i,  352. 
Hexacetylhesperitin(  Perkin),  T.,  1034  ; 

P.,  1898,  185. 
ci/c?y-Hexadiene    {dihydrohenzme),     and 

its    chloro-derivative     (Fortey),    T., 

936,  948  ;  P.,  1898,  103. 
2  : 4-Hexadi-ineiiediol- 1 :  6,  and  diacetin 

derivative,   and   dimethylic    ether    of 

(Lespieau),  a.,  i,  116,  117. 


Hexahydrobenzanilide  {cjcloheocanecarb- 

oxyanilide)  (Scharvin),  A.,  i,  129. 
Hexahydrobenzene,       constitution       of 

(Kijxer),  a.,  i,  180. 
Hexahydrocarvenol.     See  Carvanol. 
Hexahydrocumic  acid,  and  its  metallic 
and  methylic  salts  (Markownikoff), 
A.,  i,  301. 
Hexahydrophthalide      (Einhorn      and 

Brantl),  A.,  i,  407, 
Hexahydropropiophenoue       ( cyclohexyl 
ethyl  ketone),  and  its  oxime  (Scharvin), 
A.,  i,  129. 
Hexahydroterephthalic  acid.     See  cyclo- 

Hexaiie-1  :  4-diuarboxylic  acid. 
Hexahydrotoluic    acid     (2-77iGthyhyc\o- 
hexanecarboxylic        acid),       co-chloro- 
( Einhorn  and  Brantl),  A.,  i,  407. 
HexamethyU/'iamiuobeuzene,     and     its 
methiodide   (PiNNOW  and  Wegner), 
A.,  i,  185. 
Hexamethyl/r/aminotriphenylmethane 
{crystal-ciolct),  from  action  of  sesqui- 
hydrochloride  of  liydrogen  cyanide 
on    dimethylaniline    (Gattermann 
and  Schnitzspahn),  A.,  i,  547. 
action  of  methylic  iodide  on  (Rosen- 
stiehl),  a.,  i,  33. 
Hexamethyldiarsonium       mercuriodide, 
iodide,   mercurochloride,   and   platino- 
chloride (Partheil  and  Amort),   A., 
i,  351. 
Hexamethylene.     See  cycZo- Hexane. 
Hexamethylentetramine,    velocity    con- 
stant of  action  of  allylic  bromide  on 
(Menschutkin),  a.,  i,  408. 
constitution  of  (Cohn),  A.,  i,  170. 
Hexamethyleuic    diethylic  ether  (van 

EvEREN  and  Noyes),  A.,  i,  60. 

?t-Hexane,  presence  of,  in  American  petr- 

oleum(YouNG),T.,  910;  P.,  1898,175. 

specific  gravities  and  boiling  points  of 

mixtures  of  benzene  with  (Jackson 

and  Young),  T.,  922  ;  P.,  1898,  176. 

solubility     of,    in     methylic    alcohol 

(Rothmund),  A.,  ii,  504. 
decomposition  of,  by  heat  (Haber  and 

Oechelhauser),  A.,  i,  217. 
action  of  nitric  acid  on  ;  nitro-  and  di- 
nitro-derivatives  of  (Worstall),  A., 
i,  346. 
tso-Hexane,    presence    of,    in  American 
petroleum    (Young),   T.,    909 ;   P., 
1898,  175. 
action  of  fuming  nitric  acid  on,  and 
its  ir-initro-derivative  (Francis  and 
Young),  T.,  929;  P.,  1898,  177. 
Hexane       (diisopropi/l-2  :  d-dimetfiylbu- 
tane)     in     light     petroleum     from 
Baku  (Aschan),  A.,  i,  545. 
2  :  3-rfibromo-     and     1:2:3:  A^-tetra- 
bromo-  (Wheeler),  A.,  i,  221. 
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ci/clo-'H.eiAne   {licMimethylene),   jiresence 
of,  in  American  iMstroleum  (Young), 
T..  915;  P.,  1898,  175. 
from  (.ialician  petroleum  (Foktey),  T., 

932,  937  ;  P.,  1898,  103. 
amino-,  benzoyl  derivative  of  (ScHAR- 

vin),  a.,  i,  129. 
bromo-,  rftbromo-,  Mrabromo-,  rft- 
chloro-,  <r»chloro-  and  tefrochloro- ; 
and  conversion  of  chlorocyc/ohexane 
into  tetrabydrobenzenc  (Foktky), 
T.,  936,  940,  948  ;  P.,  1898,  103. 
cj/c^-HezAneoarboxyanilide  {hexahydro- 

benzanilide)  (Schauvi.v),  A.,  i,  129. 
Hexanedicarbozylic  acidi.     See 
/.<'). Hiitylsiu'ciiiic  aciil. 
Diinethyladipic  acid 
aoa,-TriniethyIghitaric  acid. 
trails-       and      (*w-c//c/o-Hexane-l :  4-di- 
carboxylio  acids  (hcxahydrotfrcphthal- 
/<•    (ifid),    electrolytic    dissociation   of 
(Smith),  A.,  ii,  285. 
cyc/u-Hexanedione,ultra*violetab8oriition 
HiK'ctriim  of  (Hautley  and  Dobbie), 
T.,  604  ;  P.,  1898,  41. 
Hexanetetraoarboxylic  aoida.   Seoa-iw- 
PropylpropanoooaiS-tetracarboxylic 
aciil. 
Hexanetriearboxylic  aoids.     See 

iso-  Mutylt'thanetrii-arboxylic  acid. 
Hexapropyldiarsoninm       nicrcuriodide, 
iodide,  iiunurochloride,  and  platiuo- 
cbloride  (I'AKTHEIL  and  AiiouT),  A., 
1,  351,  352. 
e^c^-Hexene  {Ulrahydrohcnzene) 

(Foktey),  T.,  941  ;  P.,  1898,  103. 
A^  C2^c&)-Hexene-1  : 2-dioarboxylic    acid 
(Utrahi/drophthalic      acid),      electro- 
lytic   dissociation    of    (Smith),    A., 
ii,  285. 
A'-cv/c/o-Hexene-l  :4-dicarboxylic     acid 
{tetrnhydrotcrcjyJUhalic  acid),    electro- 
lytic dissociation  of  (Smith)  A.,ii,  285. 
^S-Hexenoic  acid,  7bromo-,  from  decom- 
position    of     78-djbromethylglutaric 
acid  (FlCHTEiiaud  Eggert),  A.,  i,  631. 
Hexethylbenzene,  preparation  of  (Jan- 

NAscii  and  Bautels),  A.,  i,  565. 
Hexethyldiarsonium  mercuriodide, 

iodide,  chloride,   mcreurocliloride  and 
platinochloride        (Paktheil         and 
Amuut),  a.,  i,  351. 
Hexinene    (2 :  Z-divuthyl-1 :  Z-hutadienc), 
action  of    bromine    on    (Wheeleu), 
a.,  i,  221. 
A-.*-n/c/o-Hexinene-l:2-dicarboxylic 
acid  {dihydrophthalicacid),  electrolytic 
dissociation  of  (Smith),  A.,  ii,  285. 
Hexoic    acid    {caproic    acid),    obtained 
from  the   wood   of  Goupia   tomentosa 
(DcNSTAN    and   Henky),    T.,     226; 
P.,  1898,  44. 


Hexoic  acid  {ca/fioic  acid),  »iiini<)-.     See 
Leucine, 
amino-,     of     unknown     constitution 
(WiDEKA),  A.,  i,  686. 
uo-Hexoic  acid  (iaobutylacetic  acid),  its 
bromo-derivative  aud  the  ethylic  salt 
of  the  latter  (Bentley  and  Perk  IK), 
T.,  48,  49  ;  P.,  1897,  219. 
Hexoic       acid        {nifthyVwoprojiyUtcelic 
acid,      a$fi-tri>nel/iylpropionic     acid), 
from    fusion   of  camphoric   acid  with 
Itotash  (CU088LEY  and    Pekkin),  T., 
16;  P.,  1897,  218. 
Hexone  bases,  tlio  isolation  of  (Kos8El), 
A.,  i,  715  (K088EL  and  Kutscheb), 
A.,  i,  718. 
Hexones,    formation  of,    from   protones 

(K0.S.SEI,  and  Mathew.s),  A.,  i,  612. 
Hexoses,  action  of  hydrogen  peroxide  on 
(Cko88,  Bevan  and  Smith),  T.,  465, 
467;  P.,  1898,  116. 
Hex/sy/propyldiarsoniom     mercuriodide, 
iodi<lf,    merciirochloridc  and    platino 
chloride  (Paktheil  and  Amort),  A., 
i,  352. 
Hexylamine,  i>riinary,  platinochloride  of 

(WnKsiAi.i.',  A.,  i,  346. 
Hexylenedicarboxylic  acids.  Sec  Methyl- 

etliylitaconic  acid. 
Hexylenio     glycol     {fi-tnethylperUylcnic 
ayglyeol)  from  reduction  of  propional- 
dol   and   its   oximo   (Thalbekc),  A., 
i,  660. 
Hezylenic  glycol  {mcthyl\soj>ropylelhyl- 
enic  glycol),  not  formed   in    tlie  con- 
densation   of    acetaldehyde    witL    ino- 
butaldehyde(LiLiESFELiJ  and  Tauss), 
A.,  i,  509. 
Hexylenic  glycol,  uitro-, 

NOa'CPr/s-ICH/OH),, 

from   condensation    of   nitro/wbutano 

with  formaldehyde  (SiiAw),  A.,  i,  508. 

Hexylenic  glycol,  primary-secondary-/3-, 

from  condensation  of  acetaldehyde  and 

i«obutaIdehyde       (Lilienfeld       and 

TAU.S8),  A.,  i,  509. 

cyc/o-Hexyl    ethyl    ketone    {hcxahydro- 

propiophcnonr),  (Schakvix),  A.,  i,  129. 

Hexylic  a.\coiiolimethylisobutylcarbinol), 

nitro-  and  a-nitro-  (Henry),  A.,  i,  5. 
Hexylic  alcohols,  regularities  in  the  boil- 
ing points    of    (Menschutkin),   A., 
i,  116. 
Hipparic    acid    {benzamidoacctic    acid), 
effect   of    diet  on   the    formation    of 
(Weiss),  A.,  ii,  618. 
Histidine,   separation  of,  from  arginine 
and     lysine,     and     foimation     from 
clupeine  and  sturine  (Kossel),    A., 
i,  715. 
Histon    in    urine,    cause  of  (ScHXTLZ), 
A.,  i,  719. 


INDEX    OF   SUBJECTS. 


851 


Histon,  detection  of,  in  urine  (Jolles), 

A.,  i,  611. 
/3-Homochelidonine,  presence  of,  in  stem 

and   leaves  of   Macleya    cordata,    its 

properties  and  salts  (Hoi'FGAEtner), 

A.,  i,  607. 
Homoflemingin  (Perkin),  T.,  664  ;  P., 

1898,  162. 
Homoitaconic   acid,   identity    of,    with 

cycZobutanc-l  :  3-dicarboxylic  acid 

(Perkin    and  Haworth),   T.,    337 ; 

P.,  1898,  45. 
Homophthalic    acid.       See    o-Carboxy- 

phenylacetic  acid. 
Homopiperonal.       See      Protocatecliuic 

aldehyde  ethylenic  ether. 
Homoscopolamine     {phenylglycolylscopo- 

Icine),  and  its  aurochloride  (Luboldt), 

A.,  i,  499. 
Homovitexin,  and  its  acetyl  derivative  ; 

decomposition    products    and   dyeing 

properties  of  (Perkin),  T.,  1029;  P., 

1898,  184. 
Hop   resin,    o-    and    )3-hop-bitter  acids 

from    (Barth    and    Lintner),     A., 

i,  678. 
Hops,  oil  of,  the  constituents  of  (Barth 
and  Lintnek),  A.,  i,  678. 

estimation  of  resin   in   (Briant   and 
Meacham),  a.,  ii,  318. 
Hornblende  from  California  (Turner), 
A.,  ii,  610. 

from  Mitlechtern  (Kraat2-Koscii- 
LAu),  A.,  ii,  170. 

from  Piedmont  (Horn),  A.,  ii,  234. 
Horse-bean.     See    Agricultural     Chem- 
istry. 
Horse-flesb,    detection   of,    in    sausages 

(Bremek),  a.,  ii,  320. 
Hiibl's    iodine    process     (Wus),     A., 

ii,  491. 
Humic   acid,    estimation   of,    in    peaty 

soils  (Tacke),  a.,  ii,  103. 
Humus,    natural   and  artificial,   compo- 
sition  of,   and  ash  (Snyder),  A., 
ii,  449. 

action  of  silent  electric  discharge  on, 
in  presence  of  nitrogen  (Berth e- 
lot),  a.,  i,  554. 

fermentative  properties  and  artificial 
preparation  of  (Adeney),  A. ,  ii,  86. 

inflirence   of,    on   phosphatic  manure 
(Stoklasa),  a.,  ii,  182. 
Hydantoic    acid   {carbamidoacetic  acid), 

amino-,  ethylic  salt,  and  benzylidene 

derivative   of  (Traube  and  Hoffa), 

A.,  i,  235. 
Hydantoin  {glycolylcarbamide),  amino-, 

hydrochloride  of  (TKAUBEand  Hoffa), 

A.,  i,  236. 
Hydrastine,  action  of  calcium  phosphate 

on  (Norton  and  Newman),  A.,  i,  708. 


Hydrastinine,  conversion  of,  into  hydro- 
hydrastinino,  by  electrolysis  (Bandow 
and  Wolffenstein),  A.,  i,  702. 
Hydrazine   and   its  hydrochloride,    be- 
haviour     of,      towards       mercury 
acetamide  (Fokster),  T.,  788;  P., 
1898,  189. 
hydrochloride,  action  of  hypochlorites 

on(0ESCHNERDEC0NINCK),A.,i,566. 
phosphates,  phosphites  and  hypophos- 

phite  (Sabani<;eff),  A.,  ii,  578. 
estimation   of    (Hofmann  and    Ktrs- 
i'ERt),  a.,  ii,  255. 
Hydrazine-dyes,     fixing    of,    on  cotton 

(Vignox),  a.,  i,  136. 
Hydrazinoacetic    acid,    preparation    of, 
and  the  action  of  phenylthiocarbamate 
and  potash  on  ;  ethylic  salt,    hydro- 
chloride of,  and  the   action  of  potas- 
sium cyanate  on  (Traube  and  Hoffa), 
A.,  i,  235. 
Hydrazino-i^-phenozyacetic   acid,    tetr- 
azine   dye   obtained  from  (Howard), 
a.,  i,  29. 
Hydrazoisoamylbenzene,     dimtvo-     and 
trimtvo-    (Michaelis     and     Ilmer), 
A.,  i,  150. 
Hydrazobenzene   (s-diphenylhydrazine), 
formation  of  (Lob),  A.,  i,  14. 
behaviour  of,  towards  mercury   acet- 
amide   (Forster),     T.,    793;    P., 
1898,  189. 
/ica;ibromo-     (von     Pechmann     and 
Nold),  a.,  i,  311, 
Hydrazoisobutylbenzene,     (Zinitro-    and 
^rinitro-    (Michaelis     and    Ilmer), 
A.,  i,  150. 
wi-Hydrazodimethylaniline,  hydro  - 

chloride,  sulphate,  oxalate  (Noelting 
and  Fouuneaux),  A.,  i,  189. 
Hydrazozsopropylbenzene,  dinitro- 

and  trinitro-  (Michaelis  and  Ilmer), 
A.,  i,  149. 
Hydrazoximes,   oxidation  of  (PoNZio), 

A.,  i,  386. 
Hydrobenzamide,  thermochemical   data 
of  (Del^pine),  a.,  ii,  368. 
2  :  5-Aea:achloro-  (Gnehm  andScHULE), 
A.,  i,  312. 
Hydrobilirubin,     composition    of,     and 
non-identity       of,       with       urobilin 
(Hopkins  and  Garrod),  A.,  i,  389. 
Hydrocarbon    CioH^e,  from    cannabinol 
(Wood,  Spivey,  and  Easterfield), 
P.,  1898,  66. 
CjoHjo,  formed  by  reduction  of  canna- 
binol (Wood,  Spivey,  and  Easter- 
field), P.,  1898,66. 
C24H36  ('))  fi'o™  cholic  acid  (Pregl), 

A.,  i,  708. 
C27H24  (Goldschmiedt  and  Knopfer), 
A.,  i,  32. 
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Hydrocarbona  of  high  molecular  weight, 
decoinpositiou  of,  by  heat  (Engler), 
A.,  i,  165. 

polymerisation  of  (Exgleb),  A.,  i,  2. 

unsaturated,  formation  of  (Walther), 
A.,  i,  321. 
Hydrocarbona.     See  also  :  — 

Acetylene. 

Allylene.         ' 

Atronyleiie. 

Benzene. 

Benzyl-if-uumene. 

$■  Butenylbenzene. 

Butylenea. 

Cadinene. 

Carveatreno. 

Cedrene. 

Cymeuc. 

Dicamphene  hydride. 

Dihydrobenzene. 

Dihydronaphthaceue. 

Dihydro->H-xylene. 

2  : 8-DimethyM  :  3-butadiene. 

1:2:  4-Dimethylethylbeuzene. 

Dimethy  Ici/c/opeutane. 

Ethane. 

Ethylene. 

Ethyl  hexamnthylene. 

Euterpene. 

Fonchelene. 

Fencheue. 

Galipene. 

Heptane  and  iw- Heptane. 

Ileptylene. 

ei/c/o- Hezadiene. 

Hexane  and  iso-Hexane. 

ci/c/o- Hexane. 

cyc/o- Hexene. 

Hexethylbenzeue. 

Metastyrene. 

Methane. 

Metbylcyc^hoxane. 

«-Methyloctylbenzene 

MethylcycZopentane. 

Myrcene.  ^ 

Naphthacene. 

Naphthalene. 

Nonaue. 

Octane. 

Pentane  and  iso-Pentane. 

cycZo-Pentane. 

Phellandrene. 

Phenyl-p-  isopropyl  phenyl  methane. 

Pinene. 

Propylene. 

Sitostene. 

Styrene. 

Tetrahydrobenzene. 

Tetraphenylethylene. 

Toluene. 

Tolylmethylanthracene. 

Trimethylene. 


Hydrocarbona.     See  also  : — 
Ti  iniethylethylene. 
Triinethylviuylbenzenes. 
Triphenyhuethane. 
Hydrocelloloae,    formation   of  furfural- 
(icliytle  from  (Vkjnon),  A.,  i,  620. 
nitration  of,  and  the  nitro-coiiipouud 
produced (Vioxon),  A.,  i,  619. 
Hydrochloric  acid.     See  under  Chlorine. 
Hydrocinchonine     (ciiichotinc),    nomen- 
clature of  (Skiiaup),  a.,  i,  497. 
its    salts    and     acetyl      derivatives ; 
seimration     of,      from     cinchonine 
(Hkssk),  a.,  i,  388. 
Hydrocinchonineaalphonic  acid  (  Hk^se), 

A.,  i,  389. 
Hydrocinnamaldehyde,     and     its     di- 
mi-tliylacctal  (Fischer  and   Hoffa), 

A.,  i,  »;go. 

Hydrocinnamide(DEL£piNE),  A.,  i,  415. 

Hydrocoerulignone,  and  its  bromo-  and 

r//brijmo-(lcrivativc8(LlEBEUMANNand 

('YiiiTi>5Ki),  A.,  i,  379. 

Hydrocotamine,  electrolytic  preparation 

of  (Bandow  and  Wolffenstein), 

A.,  i,  702. 
condensations  of,   with   opianic   acid, 

?/i-nitrobenzaldehydc,       salicylalde- 

hyde,     benzaldehyde,     cinnamalde- 

hyde    and     piperonal    (Kermten), 

A.,  i,  702. 
Hydrocotoin,  and  its  benzoyl  and  acetyl 

dcriviitives  (Poi.lak),  A.,  i,  304. 
Hydrodiphthalolactonic   acid    (Oi:aerf. 

and  Tkimi>y),  A.,  i,  319. 
Hydrofluoric       and       Hydrofiaosilicic 

acids.     See  under  Fluorine. 
Hydrogen  ga.s  in   minerals    and  rocks 

(Ramsay    and    Tkaveks),   A.,    ii, 

383  ;  (Tilden),  A.,  ii,  383. 
atomic  weight  and  molecular  volume 

of  (Bektuelot),  a.,  ii,  502. 
nascent   (ToMMASi    and    Bancroft), 

A.,  ii,  69. 
apparatus  for  electrolytic  preparation 

of  (Magruder),  a.,  ii,  68. 
refraction  of  (Ramsay  and  Traver«), 

A.,  ii,  273. 
conductivity    of,    after    exposure     to 

Rbntgen  rays  (Rutherford),    A., 

ii,  113. 
boiling  point  and   density   of  liquid 

(Dewar),  T.,  534;  P.,  1898,  146. 
liquefaction  of  (Dewar),  T.,  528  ;  P., 

1898,  129. 
viscosity  of  (Rayleigh),  A.,  ii,  284. 
absorption  of,  b)-  palladium   at  high 

temperatures  (Dewar),    P.,    1897, 

192. 
occlusion  of,  by  platinum  black  and 

palladium    (Mond,    Ramsay     and 

Shields),  A.,  ii,  599,  600. 
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Hydrogen,  solubility  of,  in  water  (Bohr), 
A.,  ii,  211. 
action   of,    on   sulphuric    acid    (Ber- 

thelot),  a.,  ii,  160. 
effect  of  light  on  the  combination  of, 
with  bromine  (Kastle  and  Beatty), 
A.,  ii,  214. 
combination  of,  with  oxygen  under  the 
influence    of    the    silent    discharge 
(Mixter),  A.,  ii,  202. 
influence  of  hygroscopic  substances  on 
the    combination    of    oxygen    with 
(Berthelot),  a.,  ii,  113. 
rate  of    oxidation    of,    by   potassium 
permanganate  and  silver  nitrate  or 
oxide    (Meyer    and    Saam),     A., 
ii,  19. 
Hydrogen,  arsenide.     See  under  Arsenic, 
chloride.     See  under  Chlorine, 
cyanide.     See  under  Cyanogen, 
fluoride.     See  under  Fluorine, 
peroxide,  action   of   acetic   anhydride 
on  (Nef),  a.,  i,  110. 
Hydrogen  phosphide  {phosphine),  critical 
temperature  and  pressure  of  (Leduc 
and  Sacerdote),  A.,  ii,  20. 
estimation  of,   in  acetylene  (Hempel 
and  Kahf,),  A.,ii,  410. 
Hydrogen  sulphide,  preparation  of  pure 
(MiCHLER),  A.,  ii,  290. 
critical   temperature   and   pressure   of 
(Leduc  and  Sacerdote),  A.,  ii,  20. 
density  of  (Leduc),  A.,  ii,  108. 
equilibrium  in  the  reaction  of   silver 
phosphates  and(CoLSON),  A.,ii,  507. 
velocity  of  reaction  of,  with  phosphates 

(Colson),  a.,  ii,  505. 
action  of,  on  copper  salts  (Coppock), 

A.,  ii>  221. 
action  of,  on  mercury  in  presence  of 
oxygen  (Berthelot),  A.,  ii,  163. 
Hydrogen,   estimation  of   (Dobbie  and 
Lauder),    A.,  ii,   484  ;  (Noyes  and 
Shepherd),  A.,  ii,  542. 
Hydrogen-ions,  inversion  of  cane  sugar 

by  (Smith),  A.,  ii,  155. 
Hydroglauconic    acid,     and    its    salts 

(Doebner),  a.,  i,  384. 
Hydrohydrastinine,  electrolytic  prepara- 
tion of  (Bandow  and  Wolffenstein), 
A.,  i,  702. 
Hydrolysis.     See  Affinity,  chemical. 
Hydrometers.     See  Areometer. 
fiy-  and  a)3-Hydromuconic  acids,  electro- 
lytic    dissociation    of     (Smith),    A., 
ii,  285. 
Hydro-;8-naphthaglauconic  acid  (Doeb- 

neh),  a.,  i,  385. 
Hydroisoquinoline,  heat  of  formation  of 

(Deli5pine),  a.,  ii,  501. 
Hydrotetrazones,  behaviour  of,   towards 
acyl  chlorides  (Minunni),  A.,  i,  192. 
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Hydrotheobromuric  acid,  its  properties, 
salts,     and     decomposition     products 
(Fischer  and  Frank),  A.,  i,  158. 
Hydrotropidine  (tropan),  constitution  of 

(Willstatter),  a.,  i,  161. 
o-Hydroxyacetophenone,  and  its  sodium 
and  5-bromo-derivatives  (Feuerstein 
and  VON  Kostanecki),  A.,  i,  371. 
Hydroxy-acid,  CgHjgOj  from  oxidation  of 
octoglycol  isobutyrate  (Brauchbar 
and  Kohn),  A.,  i,  354. 
CioHigOj,    from    pulegenolide    (Wal- 
lach),  A.,  i,  484. 
Hydroxyallylthiocarbamide      ( K  jellin 

and  Kuylenstjerna),  A.,  i,  67. 
0-    and  jj-Hydroxyanilinobutyric,   Hy- 
droxyanilino2^obutyric,  and  Hydroxy- 
anilinopropionic  acids,  ethylic  salts  of 
(BiscHOFF),  A.,  i,  183,  184. 
a-Hydroxybehenic  acid,  and  its  ethylic 

salt  (FiLETi),  A.,  i,  237. 
p-Hydroxybenzaldehyde,  preparation  of, 
and  its   nitro-derivative   (Walther 
and  Bketschneider),  A.,  i,  581. 
action  of  alcoholic  hydrogen  chloride 
on    (Fischer     and    Giebe),     A., 
i,  163. 
^-Hydroxybenzaldehyde,3-chloro-(PERA- 
toner  and  Ortoleva),  A. ,  i,  643. 
diiodo-,  and    its  anilide,  j3-toluidide, 
^-nitranilide,    oxime,    and    phenyl- 
hydiazone  (Seidel),  A.,  i,  368. 
nitro-  (Walther  and   Kausch),  A., 
i,  26. 
2^-Hydroxybenzeneazobenzaldehyde 

(Walther  and  Kausch),  A.,  i,  26. 
^-Hydroxybenzenesulphonamide 
(Schreinemakers),  a.,  i,  321. 
o-Hydroxybenzoic    acid.     See  Salicylic 

acid. 
vrt  Hydroxybenzoic      acid,      ^ribromo-, 
action  of  hydriodic  acid  on  (Her- 
zig),  a.,  i,  516. 
6-chloro-     (Peratoner      and     CoN- 
dorelli),  a.,  i,  642. 
??-Hydroxybenzoic    acid,     obtained    by 
fusion  of  podophylloresin  with  potash 
(Dunstan  and  Henry),  T.,  222. 
Hydroxybenzoic  acids,  action  of  silent 
electric  discharge  on,  in  presence  of 
nitrogen  (Berthelot),  A.,  i,  559. 
solubility     of,     in     water,     benzene, 
acetone,    and   ether  (Walker  and 
Wood),  T.,  622  ;  P.,  1898,  158. 
etherification      of      (Kellas),       A., 
i,  86. 
Hydroxybenzophenone,  nitro-  (Ullmann 

and  Mallett),  A.,  i,  594. 
2  Hydroxybenzylacetophenone   and    its 
acetyl        and         5-bromo-derivatives 
(Feuerstein  and  von  Kostanecki), 
A.,  i,  371. 
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2'-Hydroxyb6iisylideneacetophenone 

and    its    5'-bromo-dprivative    (Fkuer- 

HTEIN    and   VON    Kostanecki),    A., 

i,  371. 
o-Hydrozybenzylideneaminoanilidoetli- 

ozytetrahydronaphthalene  (Jacobson 

and  TiTKNRt'i.L),  A.,  i,  441. 
o-Hydrozybenzylidene-;>-aiainobeiuyl 

idenephenylhydrazone  (  Wai.thf.k  and 

Kauscii),  a.,  i,  25. 
o-Hydroxybenzylideneaminoformie  acid 

and   its    barinm    salt    (r'K.niilAN),   A., 

i,  583. 
o-Hydrozyb«iizylideneaminogaanidine 

acetate  (Wkdekind),  A.,  i,  153. 
o-    and  />-HydroxybeiuyIidenecatechol- 

earbohydr asides  (Kinhukn  and  Lm- 

DKNUKIKi),   A.,  i,    110. 

o-HydrozybensylidenehTdraxinoacetic 
Mid,     action    of    sulphuric    acid   on 
(Traubk  and  Hoffa),  A.,  i,  236. 

0-,  m-,   and  ;)-HydrozybenzyIidene- 
indanediones,  and  tluur  acityl  deriva- 
tives  (VON     KosTANF.cKi    and    Lacz- 
KOW8KI),  A.,  i,  32. 

8'-,  8'-,  and  4'-Hydrozybeusylid0&e- 
indanones,      2-bronio-derivative8     of 
(Ki,OBsKi  and  von  Kostanecki),  A., 
i,  372. 

2-HydrozybeiiiyIidenemetbyl  p-tolyl 
ketone,    5-l)romo-   (Feuerstkin   and 
VON  Ko-STANECKI),  A.,  i,  370. 

S-Hydrozybeniylidenepiperonalaoetone, 

an<l   its  acetyl   derivative  (vox    Kos- 
tanecki and  Mauon),  A.,  i,  373. 

e-Hydroxy  5-beiiayl-4-inethyl-A''*-dihy- 
dropyridone,  3-:5yano-  [benzylci/ano- 
inethylgltUaconimide),  cuprammonium 
derivative  of  (GuABF-scHi),  A.,  i,  206. 

o-Hydrozybenxylsolphonamide,  nitro-, 
and  it><  potas.siuni  and  .silvt-r  deriva- 
tives (Mauckwali)  and  Fkahne),  A., 
i,  666. 

o-Hydrozybenzylsalphonio  acid,  and 
nitro-derivatives  and  their  salts 
(MARCKWALDand  Frahne),  a.,  i,  666. 

Eydrozybisdiketobydrindene  (Gabriel 
and  Leui'uld),  A.,  i,  481. 

Hydroxybromindone,  condensation  of, 
with  ethylic  malonate  (Liebermann), 
A.,  i,  682. 

7-Hydroxy-a-/sobutylvaleric  acid.  See 
under  Hydroxynonoic  acids. 

a-Hydroxybutyric  acid,  reaction  of,  with 
anuncs  (Bischoff),  A.,  i,  73. 

i8-Hydroxybutyric  acid,  physiological 
action  of  (Sternberg),  A.,  ii,  620. 

a-Hydroxyi^obutyric  acid  (acetonic  acid), 
from  Mobutyric  acid  (Hutzler  and 
Meyer),  A.,  i,  63. 
reaction  of,  with  amines  (Bischoff), 
A.,i,  73. 


a-  and    j3-Hydroxycamphoronio    acids 

electrolytic  dissociation   of   (Smith), 

A.,  ii,  285. 
Hydroxycamphosalphonic     acid.        See 

Camjiliorsulphonic  acid. 
Hydrozycarbamic     acid     {carbohydrox- 

antic  acid)  (Hantzsch  and    Sacer), 

A.,  i,  172. 
Hydroxycarbamide,  action  of  nitrons  acid 

on  (H\NTZscn  and  Saiter),  A.,  i,  172. 
Hydroxycarbofenchonone  oxime  (Wal- 

LACH),  A.,  i,  487. 
I   Hydroxychelidonio  acid.     See  Meconic 

acid. 
/>-Hydroxychloracetopheiione,    prepara- 
tion of  (KtTNi-KKM.  and.JoHANNSSEN), 

A.,  i,  254. 
Hydroxycinnamic  acids.     Sec  Couroaric 

acids. 
2-Hydroxycoamarasine,    its  acetyl    de- 
rivative and  etliylic  ether  (Cebrian), 

A.,  i.  583. 
p-Hydrozy-if'-camylaniline,       dibromo- 

(Auwers  and  Siiki.don),  A.,  i,  647. 
;;-Hydroxy-t|'-cumylic  ethylic  ether,  di- 

bronio-,     and     its     acetyl     derivative 

(ArwHiw  and  Smki.don),  A.,  i,  647. 
o-Hydroxydiasobenzylsalphonic      acid, 

(MARf-KWAi.K  and  Krahnk),  A.,  i,  666. 
2-Hydroxydibenzylideneacetone,       and 

its  acetyl  derivative  (von  Ko.stan£CKI 

and  Maron),  A.,  i,  373. 
o-Hydroxydii'.wbutylacetic  acid  (Bent- 

i.EV  and  I'krkin),  T.,  60. 
4-Hydroxy-2  :  6-diethoxyphenylcarb- 

amide   (Weidei,   and    Pollak),    A., 

i,  15,  17. 
Hydroxydiethylamine,     and     its    salts 

(Ksoi'.ii  and  Schmidt),  A.,  i,  399. 
5-Hydroxydiethylthiocarbamide,     silver 

and  gold  chloride  salts  of  (Kjellin 

and  Kuylenst-ieuna),  A.,  i,  67. 
6-  Hydroxy -2-  dimethoxymethylphenyl- 

hydro-4-pyronecarboxylic  acid  (Dun- 

.STAN    and    Henry),    T.,     223  ;    P., 

1898,  42. 
6-  Hydroxy  -4 :  -  5  -  dimethly-  A*''-dihydro- 

pyridine,  3-cyano-(»rt<;<Ay/c//araowie<^yi- 

(jlutaconiinide),  cuprammonium  salt  of 

(GlTAKESCHl),  A,  i,  205. 

6-Hydroxy-l:3-dimethyI-4-etliyl-A*'S-di- 
hydropyiidone,  3-cyano-  {methyl- 
cyaTicthylghUaconmethylimide)  (Sab- 
BATINI),  A.,  i,  273. 

5-  Hydroxy-7-dimethylhexolactone 
(Peukix),  T.,  846. 

l-Hydroxy-2 : 6-dimethylpiperidone-6- 
carboxylic  acid,  oxime  of  (Doebner), 
A.,  i,  359. 

4-Hydroxy-2  :  6-dimethylpyridine,  3- 
amino-,  and  3-nitro-  (Hall  and 
Collie),  T.,  238 ;  P.,  1898,  51. 
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2'-Hydroxy-4':  (l)-dimethylquiiioline  (2'- 
hydroxymethyllepidine),  amino-  (Best- 
HOKN  and  Byvanck),  a.,  i,  450. 

s-HydroxydimethyltMocarbamide,  mer- 
cudchloiide  aurochloride  and  silver 
salt :  action  of  ethylic  iodide  on 
(Kjellin  and  Kuylenstjeena),  A., 
i,  67. 

Hydroxydiphenylacetic  acid.  See  Ben- 
zilic  acid. 

m-  and  jj-Hydroxydiphenylphtlialainic 
acids  and  their  salts,  acetates  and  ben- 
zoates (PiUTTi  and  PiccoLi),  A.,  i,  527, 
528,  664. 

p-Hydroxydiphenylphthalamic  anhy- 
dride (PiUTTi  and  PiccoLi),  A., 
i,  527. 

Hydroxydiphenylpropionic  acid  (Van 
DE  Velde),  a.,  i,  671. 

5-jo-Hydroxydiplienyltetrazole  (Wede- 
kind),  a.,  i,  454. 

Hydroxyethylallylthiocarbamide  ( K  jel- 
LiN  and  Kuylenstjeena),  A., 
i,  67. 

Hydroxyethylcarbamic  anhydride,  and 
the  action  of  aniline  on  (Gabriel 
and  Eschenbach),  A.,  i,  62. 

Hydroxyethylidene,  ^richloro-  (Nef), 
A.,  i,  109. 

Hydroxyethylmorpholine  (Knorr),  A., 
i,  602. 

2-Hydroxyethyl-l-propylpiperidine 
{l-propylpipccolylalkine)  and  its  salts 
(Ladenbtjrg,  MEI8SNER,  and   Theo- 
dor),  a.,  i,  688. 

2-Hydroxyethyl-l-isopropylpiperidine 
{l-isopropylpipecolylalkiiie)      and     its 
salts   (Ladenburg,    Meissner,    and 
Theodor),  a.,  i,  688. 

Hydroxy  ethylthiocarbamide  ( K  jelli  n 
and Kuylenstjerna),  A.,  i,  Q6. 

Hydroxyethylurethane  ethylic  ether. 
See  Diethylcarbethoxyhydroxylamine. 

Hydroxyfenchenic  acid  (Wallach),  A. , 
i,  488. 

3-Hydroxyflavone,  and  its  acetyl  deri- 
vative (Emilewicz  and  von  Kostan- 
ecki),  a.,  i,  369. 

j^-Hydroxyfonuazylbenzene,  ^-nitro-, 
(Wedekind),  a.,  i,  337. 

l-Hydroxyc2/cZoheptane-l-carboxylic 
acid  {hydroxysuberanecarboxylic,  siiber- 
ylglycollic  acid)  salts  of  (Buchner  and 
Jacobi),  a.,  i,  301. 

Hydroxyheptanedicarboxylic  acid.  See 
j8-Hydroxytetramethylglutaric  acid. 

Hydroxyhexabydrobenzoic  acids,  sodium 
salts,  molecular  volumes  of  (Traube), 
A.,  i,  526. 

w-Hydroxyhexahydro-o-toluic  acid  and 
its  methylic  and  ethylic  salts 
(Einhorn  and  Brantl),  A.,  i,  433. 


Hydroxyc^/cZohexane  [JiydroxyTiexa- 

methylene),  chloro-  (Fortey),  T.,  948  ; 

P.,  1898,  103. 

Hydroxyc2/cZohexanecarboxylic       acid, 

sodium     salt,    molecular    volume    of 

(Traube),  a.,  i,  526. 

Hydroxyhexoic     acid,    CgH^j^sj    from 

oxidation     of    the     aldol,      CgHi202, 

obtained     by    the      condensation    of 

acetaldebyde      with      isobutaldehyde 

(Lilienfeld  and  Tauss),  A.,   i,   509. 

Hydroxyhexoic      acid       {fi-hydroxy-a- 

methyhalcrie  acid)  from  oxidation  of 

propionaldol,     and    its     barium    salt 

(Thalberg),  a.,  i,  550. 

Hydroxyionolactone    (Tiemann),     A., 

i,  375. 
Hydroxyketo-K-pentinene.      See  cyelo- 

Pentene-1 :  3-dione. 
Hydroxyketopimelic  acid,  ethylic  salt ; 
action    of    hydriodic    acid   on   (Wis- 
LicENiTs,    Goldstein  and    MiJNZES- 
heimer),  a.,  i,  358. 
Hydroxylactone  from  o  -Zrichloracetyl- 
phenylc^ichloracetic  acid,  acetyl  deri- 
vative (ZiNCKE  andEcLY),  A.,  i,  440. 
Hydroxy-lactone,  CjoHigOg,  conversion  of 
into  pu]egenolide(  Wallach), A., i,484. 
Hydroxylamine,  action  of  ethylic  form- 
ate on  (Schroeter),  A.,  i,  624. 
action  of  hypochlorites  on  (Oechsner 

deConinck),  A.,i,  566. 
action  of  methylic  and  ethylic  iodides 
on  (Hantzsch  and   Hilland),  A., 
i,  623. 
behaviour      of,      towards       mercury 
acetamide  (Forster),  T.,  783  ;  P., 
1898,  169. 
action  of  nitrous  acid  on  (Hantzsch 

and  Sauer),  A.,  i,  172. 
behaviour  of  derivatives  of,   towards 
nitrosobenzene     (Bamberger    and 
Renauld),  a.,  i,  20. 
behaviour  of  derivatives  of,  towards 
phenylcarbimide   (Beckmann),  A., 
i,  22. 
inorganic    compounds  of   (Hofmann 

and  Kohlschutter),  A.,  ii,  380. 
estimation    of    (Forster),    T.,    785  ; 
(Hofmann    and     KiispERT),     A., 
ii,  255. 
Hydroxylamine  hydrochloride,  behaviour 
of,    towards    mercury    acetamide 
(Forster),  T.,  784 ;  P.,  1898, 169. 
physiological    action   of  (Brodie), 
A.,  ii,  395. 
dithionate  (Saban^eff),  A.,  ii,  578. 
Hydroxylamine,  nitro-.     See  Hydroxyl- 
amic  acid, 
nitroso-,    conversion    of,    into    hypo 
nitrous     acid     (Hantzsch),      A., 
ii,  22. 
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l-Hydroxylaniino-2  :4  : 6-^nl>romobenz- 

ene     (von    Pkchmann  and    Nold), 

A.,  i,  310. 
Hydrozylamiaocampholactone    (Schbt* 

VKii),  T.,  563;  P.,  1898,  98. 
Hydroxylaminocarvoxime,      and       its 

pi  ;iiitu  (Hakkiks),  A.,  i,  568. 
2-H7drox7lamino-»i -xylene  (voN  PsoH- 

MANN  and  Nolo),  A.,  i,  810. 
Hydroxylepidine.      See  2'-Hydroxy-4'- 

iut!tliyli[\iinoline. 
2  Hydroxylepidinio   acid.      See    2-Hy- 

ilroxy-l-iiiethylpyridine-S  :  5-dicarb- 

o.xylic  acitl. 
Hydroxylatidine.     See  4-Hydroxy-2  : 6- 

dinii'thylpyridine. 
Hydroxymeroqainenine  (Grimavx),  A., 

i,  4.''>4. 
6-HydroxymeiityIene,  2  : 4-(f(amino-, 

hydrochloride  of  (Wkidf.l  and  Wkn- 

ZKi),  A.,  i,  580. 
4'-Hydroxy-8'-methoxybeniylidene- 

indanone,    2-bromo-,   and    its  acetyl 

derivative   (Klobski    and    voN    Kos- 

TANKCKI),  A.,  i,  372. 

Hydroxjrmethylali^Ithiocarbaiiude 

(K.IKI,I.IN    and     KrYLKNHTJKR.NA),  A., 

i,  67. 

Hydroxymethylbensenesalphoiuc  acid, 
and  its  salts  (List  and  Stein),  A., 
i,  585. 

2  Hydroxy-5-methylbenzylidene-aeeto- 
phenone    and    -diacetophenone,    and 
acetyl  and  sodium  derivatives  of   the 
fonner  (Fkuerstein  and  vok   Kos- 
PANKfKl),  A.,  i,  870. 

a, -Hydroxy-a,-iiiethyl  a-mbatylKlataric 
acid,  and  its  silver  and  ethylic  salts 
and  lactone  (Brntley  and  Perkin), 
T.,  55;  P.,  1897,  219. 

2-Hydroxymetliylcoiimarazine,  and  its 
hariuin,  acetyl,  benzoyl,  and  nitro- 
derivatives,  and  bcnzylic  and  ethylic 
ethers  (Ok  mil  an).  A.,  i,  582. 

6-Hydroxy-4metliyl-A*,  ^-dihydropyri- 
done {iiuthylijhUaconimide),  3-cyano- 
cuprammonium  derivative  of 
(GuABESCHi),  A.,  i,  205. 
3 :  5-rficyano-  {dieyaiw-y-methylgluta- 
conimide  (Grande  and  Quenda), 
A.,  i,  272. 

6-Hydroxy-5-metliyl-4-ethyl-A»8-di- 
hydropyridone,   3-cyano-  {methylcyan- 
ethylglutaconimidc),     and     its     salts 
(Sabbatini),  a.,  i,  273. 

6-Hydroxy-4-methyl-5-etliyl-A' '^-di- 
hydropyridone,  3-cyano-   {ethylcyano- 
methyl glutaconimidc),  cuprammonium 
derivative  of  (GuARESCHi),  A.,  i,  205. 

2  (or  4)-Hydroxy-4' -methyl-S'-ethyl- 
quinoline,  and  its  2'-chloro-derivative 
(Btvanck),  a.,  i,  690. 


2'-Hydroxy-4'-methyl-S'-ethylqainoline 

2-    (or   4)     amino-,       and      its     salts 

(Byvanck),  a.,  i,  689. 
Hydrozymethylethyltliiocarbainide 

(Kjellin  and  Kuylenstjerna),  A., 

i,  67. 
l-Hydroxymethylci/(7oliexane-2-earb- 

oxylic  acid  {^^xo-h!l(lro3•yhc.rahydro-o^ 

loluic  acid),   and    its    methylic    and 

ethylic  salts  (Kinhorn  and  Brantl), 

A.,  i,  407. 
2'-Hydroxymetliyllepidine.  See  2'-Hydr- 

oxy-4  :  (?)-dinietliyl(iuinoline. 
Hydroxymethylphthalimide,     and     its 

hydriodide  (S.xcii.s),  A.,  i,  475. 
Hydrox]nnethylpiperidine     ( Merling's). 

St'i!  Mfthylpiperidinc  oxide. 
Hydroxymethyl/.scpropylacetic  acid.  See 

Hytlroxyvalrric  ai'id.s. 
2-Hydroxy-4-methylpyridine-5  : 6di- 

carboxylic   acid     (2-hydToxylejndinic 

acid)   (Bk.sthorn  and  Byvanck),  A., 

i,  451. 
2'-Hydroxy-4'-methylqaiiioline  {2-hydr- 

oxylejndine),    amino-,     and    2-chloro- 

(Besthorn  and  Byvanck),  A.,i,450. 
Hydroxymethylthiocarbamide  ( K.iki,i,in 

and  Krvi.K.N.suKKNA),  A.,  i,  66. 
Hydroxymethylorethane  methylic 

ether.     See  Dimethylcarbethoxyhydr- 

oxylamine. 
H-Hydroxy-a-methylvaleric   acid.      See 

Hydroxyhexoic  a(!id.s. 
1  : 4-Hydroxynaphthaldehyde  ((Jatter- 

MANN  aM'l    i'lKKrilKI.MANN),  A.,  i,  581. 

S'-Hydroxy-a-naphthaquinoline  and  its 
hydrochloride  (Glaus  and  Imhoff), 
A.,  i,  333. 

3-Hydroxy-l-j9-naphthyl-5-phenyltri- 
azole  and  its  acetyl  and  benzoyl  de- 
rivatives  (YoiJNo  and   Stockwkll), 
T.,  371  ;  1'.,  1898,  74. 

Hydroxynonoic  acid  (y-Jiydroxy-aiao- 
biUylralcric  acid),  7-cyano-,  lactone 
of  (Benti.ey  and  Peukin),  T.,  53; 
P.,  1897,  219. 

Hydroxynonoic  acid  from  oxidation  of 
a  primary-secondary-j8-nonylenic  gly- 
col (Lilienfeld  and  Tauss),  A.,i,508. 

Hydroxyc'^Vooctane  (nzelaol)  (Derlon), 
A.,  i,  638. 

a-Hydroxypentenoic  acid,  and  its  salts 
(Fittio  and  Schaak),  A.,  i,  197. 

a-Hydroxy-7-phenylbutyric  acid,  its 
silver  .salt,  and  /S-rfibromo-derivative 
(FiTTiG  and  Petkow),  A.,  i,  196. 

Hydroxyphenylcinnamic  acid  ( '  'pherioxy- 
cinnamic  acid"),  and  its  salts  (Van 
DE  Velue),  a.,  i,  670. 

2-Hydroxy-2-phenylcoamarazine,  and 
its  acetyl  derivative  (Ckbrian),  A., 
i,  583. 
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o-Hydroxy-7-phenylcrotonic  acid,    and 

its    salts     and     amide    (Fittig    and 

Ginsberg),  A.,  i,  196. 
4-o-Hydroxyphenyl-2 : 6-dimethyl-l  :  4- 

dihydropyridine,  3:5-rficyano-(MoHR), 

A.,  i,  27. 
?7-Hydroxypheiiylhydrazine,  hydrochlor- 
ide,   oxalate,    and     nitroso-derivative 

(Altschul),  a.,  i,  366. 
3-Hydroxyphenylic         1 : 2-dihydroxy- 

naphthylic  ether,  triacetyl  derivative 

(Blumenfeld  and  Friedlander),  A., 

i,  145. 
8-Hydroxy-5-phenyl-l-m-nitrophenyl- 

triazole,    and   its  acetyl  and  benzoyl 

derivatives  (Young  and  Stockwell), 

T.,  372;  P.,  1898,74. 
^-Hydroxyphenyloxamide  and  ^-Hydr- 

oxyphenyloxamic    acid,    ethylic  salt 

(PiUTTi  and  Piccoiii),  A.,  i,  320. 
j3-o-Hydroxyphenyl-m-tolimidazole  (voN 

Niementowski),  a.,  i,  337. 
3-Hydroxy-5-phenyl-l-^-tolyltriazole, 

and  its  acetyl  and  benzoyl  derivatives 

(Young    and  Stockwell),    T.,  370 ; 

P.,  1898,  73. 
7-HydroxypimeIolactone     ("Willstatt- 

er),  a.,  i,  540. 
Hydroxypropacetal,  chloro-  (Wohl),  A., 

i,  556. 
7-Hydroxypropanesulphonic     acid 

(Marckwald  and  Frahne),  A.,  i,  667. 
Hydroxypropylphthalazine,  l'-<rzchloro- 

(Gabriel     and    Eschenbach),     A., 

i,  213. 
4-Hydroxypyridine,  tetrachlovo-,  and  its 

salts  (Sell  and   Dootson),  T.,  781  ; 

P.,  1898,  168. 
1- Hydroxy  quinoline,      dicUoro- 

(Kdinger),  a.,  i,  92,  206. 
3-Hydroxyquiiioline,  chloro-  (Edinger), 

A.,  i,  92,  206. 
Hydroxyquinoneimide,   amino-    (Kehr- 

MANN  and  Betsch),  A.,  i,  17. 
Hydroxysalicylic   acid.       See    2  : 5-Di- 

hydroxybenzoic  acid. 
Hydroxy  sparteine,  occurrence  of  a  new, 

in  Retama  sphxBrocarpa  (Battandier 

and  Malosse),  A.,  i,  215. 
Hydroxysuberanecarboxylic  acid.     See 

1  -  Hy  droxycyc^oheptane- 1  -carboxylic 

acid. 
Hydroxyterephthalic  acid,    electrolytic 

dissociation  of  (Smith),  A. ,  ii,  285. 
8  -)3-Hydroxytetramethylglutaric      acid 

{hydroxyheptaiiedicarboxylic  acid), 

and    its   ethylic  salt,    and  the  anhy- 
dride of  its  acetyl  derivative  (Blaise), 

A.,  i,  631. 
4  -Hydr oxytetramethylpiperidine  hydro- 
bromide,      perbromide,     and     bromo- 

(Samtleben),  a.,  i,  472. 


ea;o-Hydroxytoluene-;;i-azo-?;^-benzoic 

acid  (Lob),  A.,  i,  655. 
Hydroxy-2J-toluic  acid,  from  isolauronic 

acid  (Perkin),  T.,  851. 
3Hydroxy-l  :  2:4-triazole    and   its   di- 
acetyl      derivative      (Widman      and 
Cleve),  a.,  i,  335. 
Hydroxytrimesic      acid,     ethylic      salt 

(Errera),  a.,  i,  562. 
6-Hydroxy-2  :  5  : 5-trimethyl-4-keto- 
dihydropyridine,    from  action  of  am- 
monia on  methylic  7-acetyldimethyl- 
acetoacetate ;  its  mouophenylhydrazone 
(Conrad  and  Gast),  A.,  i,  513. 
;?-Hydroxytriphenyltetrazolium, 

chloride  and  nitrate,  ;p-nitro-  (Wede- 
kind),  a.,  i,  336,  337. 
Hydroxyurethane        {carbethoxyhydrox- 
amic  acid),  action  of  nitrous  acid  on 
(Hantzsch  and  Sauer),  A.,  i,  171. 
benzylic  ether,  and  its  nitroso-deriva- 
tive   (Hantzsch    and  Sauer),  A., 
i,  171. 
methylic,  ethylic,  benzylic  ethers,  and 
action     of    hydrochloric     acid     on 
(Jones),  A.,  i,  174. 
benzoate    of,    and   action   of   benzoic 
chloride  on  (Jones),  A.,  i,  174. 
o-Hydroxyvaleric  acid  (von  Baeyek  and 
VON  Liebig),  a.,  i,  639. 
^y-dihvomo-    (Fittig    and  Schaak), 
A.,  i,  197. 
Hydroxyvaleric  acid  {hydroxymethyliso- 
propylacetic    acid)    (Pomeranz),     A., 
i,  233. 
Hylotropically     isomeric      substances 

(Schaum),  a.,  ii,  372. 
Hyoscyamine,   presence   of,    in   Ahren's 
mandragorine-(THOMS  and  Wentzel), 
A.,  i,  708. 
detection  of,  in  tinctures  (Katz),  A., 

ii,  548. 
detection  of,  in  urine  (Vreven),  A., 
ii,  657. 
Hypoiodous  acid.     See  Iodine. 
Hyponitrous  acid.     See  Nitrogen. 
Hypoxanthine,  isolation  of,  from  urine 
(Kruger  and  Salomon),  A.,  i,  700. 
synthesis  of,  and  its  cZichloro-deriva- 

tive  (Fischer),  A.,  i,  48. 
the   methyl  derivatives  of,  and  their 
properties  (Fischer),  A.,  i,  280. 
Hystidine,  presence  of,   in   antipeptone 
(Kutscher),  a.,  i,  611. 


I. 


Iceland  Moss  {Cetraria  islandica),  com- 
position of,  and  removal  of,  the  bitter 
constituents  (Brown),  A.,  ii,  448. 

Ichthylepidin,  separation  of,  from  fish- 
scales  (Thore),  a.,  ii,  85. 
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Ilmenite,  composition  of  (Psnfield  and 

FooTE),  A.,  ii,  122. 
mineral  resembliDg  {senaite)  (Hu88A£ 

and  Puior),  A.,  ii,  439. 
See  also  I'icroilmenite. 
Imidooarbonic  acid,  cyano>,  ethvlic  salt, 
behaviour  of,    towards    alconol    and 
water  (Nef),  A.,  i,  107. 
Iminei  and  Imidet.     See  : — 

Acetoxytetramethylglutaric     phenyl- 

imide. 
Acetylsuccinimide. 
AUvlthiocarbimide. 
Anisaldehyde  anil. 
Benzbydrylfonnamidine. 
B«nzoylbenzainidine. 
Benzoylethylbenzaniidine. 
Benzoyl  phenylbenzaniidiue. 
j>-Benzylidenephenylhydrazonethio- 

carbanil. 
Cincbomerimide. 
Citraconimide. 
Dibenzoyltartaretb)  limide. 
Dicinnamoyltartarmethylimido. 
Ethyliduneimine. 
Etbylmaleimidfl. 
Ethvlpbthalituide. 
Hydroxynu-tbylpbthalimide. 
Hydroxyiiuinoneiuiide. 
Indi^otininiine. 
Lactimide. 

o-Methoxytohiimine. 
Methylitaoonimide. 
Metbylphtbalimide. 
;>-Methyl-a-plitbaliniidoacetophenonc. 
Methyl-p-toluidoproj)ylpblhaliniide. 
ci/cZ('-Pentane-l  :  3-dicarboxylic  acid. 
j8-  I'heny  Iglutarauil. 
Ph  eny  li  tninod  iacetamide. 
Phenyliminodiacetimide. 
Phenylplitbalimide. 
Phthalimide. 

Phthalyltartarmetbyliraide. 
Propauetetracarboxylic  acid. 
Propylphthaliinide. 
Pyrocinchonimide. 
Pyrotartar-methylimide.-phenylimide 

and  -benzyliuiide. 
Quinolinimide. 

|j-ToluidodipropyIdiphthaliraide. 
/)-Toluidopropylpbthalimide. 
j?-Tolylimidodiacetimide. 
Tolylsuccinimides. 
Triacetonimine. 
Xylylmethylimidazolone. 
Xyl3'lsucciniinides. 
Imino- ethers,   action    of   hydrazine    on 

(Pinner),  A.,  i,  94. 
Iminoliexammineclioobalt     salts    (Wer- 
ner ami  Steinitzer),  A.,  ii,  226. 
Imperatorin  {peucedanin),   detection  of 
(Brociner),  a.,  ii,  269. 


Imp«ratorin  (peticedanin),  resolution  of, 
into  oroselone  metbylic  ethers 
(Popper),  A.,  i,  600. 

Inanition,  metabolism  during  (Daib- 
nbb),  a.,  ii,  34  ;  (Johansson,    Lan- 

DKRGKEN,  SoND^N,  and  TiGERSTEDT), 

A.,  ii,  238. 
Indioan,  detection  of,  in  urine  (LouBioir), 
A.,  ii,  318. 
estimation    of,     in     urine    (Amann  ; 
Wano),  a.,  ii,  659. 
Indigo,  assiiy  of  (Gerland),  A.,  ii,  102  ; 
(FiRANDT),  A.,  ii,  468;  (Brylinski), 
A.,  ii,  492. 
Indigo  colouring  matters,  synthesis  of 

(Blank),  A.,  i,  689. 
Indigotin,      Heumann's     synthesis     of 
(Hkntscuel),  a.,  i,  384. 
imide   and    oxime    of    (Thiele    and 

Pickard),  a.,  i,  493. 
estimation  of,  on  the  fibre  (Binz  and 
RcNo),  A.,  ii,  659. 
Indole  {keiole),  action  of  the  silent  elec- 
tric discharge  on,  in   the  presence  of 
nitrogen  ( Berth elot),  A.,  i,  552. 
Indole!,  methylation  of  (Plancher),  A., 

i,  536. 
2'-Indolinone,  identity  of,  with  oxindole 

(BRUNNER),fA.,  i,  91. 
Indone,    dihrom-,    formation    of,    from 
i9-<itbromocinnaniic  acid  (Lieber- 
mann),  a.,  i,  662. 
condensation  of  diethylic  malonate 
witli  (Liebermann),  a.,  i,  682. 
Indoneacetoacetic  acid,  brom-,   ethylic 

suit  (Likhf-rmann),  a.,  i,  682. 
Indonemalonic  acid,  brom-,  ethylic  salt 

(LiEUKKMANN),  A.,  i,  682. 
Indozylic  acid,  methyl  ic  salt  (Vorlan- 
DER      and     VON    Schilling),     A., 
i,  682.      . 
Infants,  nutrition  of  (Johane88en  and 

Wang),  A.,  ii,  343. 
Inflammability  of  combustible  vapours 
(Le    Chatelier    and    Boudouard), 
A.,  ii,  574. 
Inosite  obtained  by  decomposition  of  a 
phosphorus  compound  found  iu  plants 
(Winterstein),  a.,  ii,  42. 
Intestine,    absorption      in    the    small 
(Hober),  a.,  ii,  298. 
causes  of  absorption  by   the  (Way- 
mouth  Reid),  a.,  ii,  345. 
influence  of  bile,  &c.,  on  absorption  of 
fat  from   the   (Cunningham),   A., 
ii,  479. 
absorption  of  iron  by  the  (Cloetta), 

A.,  ii,  239. 
absorption  and  excretion  of  iron  by 

the  (Hofmann),  a.,  ii,  394. 
human,  absorption  of  iron  salts  by  the 
(Honigmann),  a.,  ii,  616. 
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Intestine,  absorption  of  salts  from  the 

(Wallace and  Cushny),  A.,  ii,  442. 

chemistry  of  contents  of  (Gillespie), 

A.,  ii,  393. 
contents   of  occluded  parts   of  (Mo- 
KACZEWSKi),  A.,  ii,  442. 
Intramolecular  changes,  a  possible  basis 
of  generalisation  of  (Lapworth),  T., 
445;  P.,  1897,  246. 
Inulin,  action  of  hydrogen  bromide  on, 
in  presence   of  ether   (Fenton  and 
GosTLiNG),  T.,  557  ;  P.,  1898,  147. 
partial      hydrolysis     of,    by    alkalis 

(■Wp.6blewski),  a.,  i,  714. 
precipitation  of,  by  salts  (Young),  A., 
i,  230. 
Inversion  of  cane-sugar  in  the  stomach 

(Ferkis  and  Lttsk),  A.,  ii,  238. 
Invertase,  presence  of,   in  yeast  extract 
(Buchner),  a.,  ii,  347. 
purification  of,  activity,  and   proteid 
nature  of  (Wr6blewski),  A.,  i,  501. 
action  of, on  gentianose  (Bourqueloj'), 
A.,  i,  596, 
Iodine,  preparation  of  pure  (Lean  and 
Whatmough),  T.,  148  ;  P.,  1898,  5. 
molecular  weight  in  the  liquid  state, 
and      heat      of      evaporation       of 
(Traube),  A.,ii,  469. 
spectra      of   (Konen),    A.,    ii,    493; 

(Kalahne),  a.,  ii,  549. 
heat  of  dissociation  of  (Sperber),  A., 

ii,  69. 
solubility   of,   in  mixtures  of  liquids 

(Bruner),  a.,  ii,  422. 
oxidation  of,  to  an  iodate  (Kassner), 

A.,  ii,  508. 
compounds    of  metallic      hydroxides 

with  (Rettie),  a.,  ii,  25. 
absorption  of  compounds  of,  with  fat  by 
the    organism    (Winternitz),   A., 
ii,  344. 
Acids  of,  action  of  potassium  perman- 
ganate and  of  sodium   peroxide  on 
the   (Longi    and    Bonavia),      A., 
ii,  570. 
Iodides,  action  of  paracetaldehyde  on 
(Wachhausen),  a.,  ii,  254. 
influence    of,     in     urine     analysis 

(Bardach),  a.,  ii,  268. 
analysis  of,  by  means  of  iodic  acid 
(GoocHand  Walker),  A.,  ii,  44. 
Iodic  acid  in  analysis  (Riegler),  A., 

ii,  253. 
Hypoiodous  acid  and  its  salts   (Tay- 
lor), A.,  ii,  21. 
Iodine,     detection,     estimation,      and 
separation  of: — 
detection  of,   in  organic  preparations 

(Seyda),  a.,  ii,  403. 
estimation      of,       by       persulphates 
(Brunnee),  A.,  ii,  350. 


Iodine,     estimation     and     separation 
of:— 

estimation  of  chlorine  and  bromine  in 

presence    of,      in     saline      waters 

(Richards),  A.,  ii,  253. 
estimation  of,  in  presence  of  sulphur, 

when       combined      (Longi       and 

Bonavia),  A.,  ii,  637. 
separation   of  bromine  and    chlorine 

from  (Carnot),  A.,  ii,  349. 
Iodine-spring   at    Wels,  Austria  (LuD- 

wiG),  A.,  ii,  392. 
lodo-derivatives.      See  under  : — 
Acetic  acid. 
Acetylidene. 
Acetylpropylic  iodide. 
Acrylic  acid. 
Albumin. 
Aniline. 
Anisaldehyde. 
Anisic  acid. 
Auisylic  alcohol. 
Atropine. 

Benzenediazocyanide. 
Benzoic  acid. 
Benzopropylamide. 
Cannabinolactoiie. 
Casein. 

Cinnamic  acid. 
Coumarin. 
Diethylaniline. 
Dimethylamine. 
Ethylene. 
Ethylic  iodide. 
Ethylic  propyl ic  ether. 
Helicoidin. 

Hydroxybenzaldehyde. 
Iodoform, 
lodospongin. 
Lepidine. 
Malonic  acid. 
Methane. 
Methylene. 
Methylenic  iodide. 
2-Methyl-6-heptanone. 
Methylphthalazine. 
Myosin. 
Nicotyrine. 
Nuclein, 
Phenetoil. 
Phenol. 

Phenylic  iododichloride. 
Propylamine. 
Propylphthalimide. 
Quinoline. 
Salicin. 

Salicylaldehyde. 
Salicylaldoxime. 
Salicylic  acid. 
Saligenin. 
Somatose. 
Telluroanisoil. 
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lodo-deriyativet.     Sei- : — 
Tetracetylsalicin. 
Thyroid-proteid. 
Trimethylenic  icnlhydrin. 
Vera  trine. 
Vinylic  nitrate. 
Iodoform,   formation   of  (Jackson  and 
Torkey),  a.,  i,  469. 
electrolytic  preparation  of  ( FoEasTKK 
and  MKVK8),  A.,  i,  166  ;  (Elbs  and 
Herz),  a.,  i,  220. 
sp.  gr.  of,  and  sp.  gr.  of  its  saturated 
somtionsin  bromofonn(BKTEKlNCK), 
A.,  i,  458. 
solid    solutions    of    bromoform    and 
(Hrini),  a.,  ii,  562. 
lodoto-derivatiTea.     See  under  : — 
Anisoil. 
Toluene. 
lodospongin,    and    itH    sulphonic    acid 

(Haknack),  a.,  i,  717. 
lodothyrin,  action  of  iodine  in  (Rooa), 
A.,  i,  612. 
chemistry  and  physiological  action  of 

(Hutchison),  A.,  ii,  480. 
antagonistic    action    of,    to    atropine 

(CyoN),  A.,  ii,  300. 
its     therapeutic     value     (Tambacu), 

A.,  i,  543. 
iU  annlysis  (Rous),  A.,  i,  648. 
lodoxy-derivatiTes.     See  under  : — 
Anisoil. 
Benzene, 
loniaation.     Sec  Electrochemistry,  Elec- 
trolytic dissociation, 
a-   lonone,   scmicarbazones  (Tiemamn), 

A.,  i,  696. 
a-  and     /3-Ionones,    oximes,    semicarb- 
azoncs,  p-bromophenyl-hydrazones,  and 
hydrazones  ;  oxidation  of  (Tiemann), 
A.,  i,  376. 
i^-Ionone,  scmicarbazone,  ^•bromoi>henyl- 
hydrazoue ;    conversion  into  8-ionone  ; 
oxidation        of       (Tiemann),        A., 
i,  374. 
a-  and  /S-Iononeoximeacetic  acids  (Tik- 

mann),  a,,  i,  376,  377. 
Iron,    native,  in  the   coal   measures  of 
Missouri  (Allen),  A.,  ii,  120. 
possible  new  elements  in  (Boucher), 

A.,  ii,  73. 
electrolytic  deposition  of  (Foerster), 
.  A.,  ii,  228. 
spectrum    of,    at    high    temperatures 

(Lockyer),  A.,  ii,  2. 
efiFect    of    a    magnetic    field    on    the 
spectrum  of  (Becquerel  and  Des- 
landres),  a.,  ii,  493. 
heat   of  solution  of   (Campbell  and 

Thompson),  A.,  ii,  323. 
action   of,    on   a   photographic    plate 
(Pbllat),  a.,  ii,  589. 


Iron,  condition  of  silicon  and  chromium 
in    (Caenot    and     Goutal),    A., 
ii,  590. 
action  of  fused  sodium  hydroxide  on, 
under    pressure    (Scheurer-Kest- 
ner),  a.,  ii,  28. 
action    of   anhydrous   nitric  acid   on 
(Veley       and        Manley),       A., 
ii,  277. 
assimilation  of  (Hauskbmann),   A., 

ii,  84. 
absorption  and   excretion  of,  by  the 
living      body      (Hofmann),      A., 
ii.  394. 
absorption  of,  by  the  intestine  (Clo- 

etta),  a.,  ii,  239. 
percentage  of,  in  the  liver  and  spleen 
in  malaria  (DunoN),  A.,  ii,  616. 
Iron  alloys  with  chromium,  estimation 
of    cFiromium    in   (Fresenius    and 
Bayerlein),  a.,  ii,  260. 
with       nickel,       microstructure       of 
(O.sMoND),  A.,  ii,  690. 
Iron  eompoands  as  colouring  matters  in 
sedimentary     rocks     (Spbino),     A., 
ii,  525. 
Iron  salts,  absorption  of,  by  the  human 

intestine  (Honiomann),  A.,  ii,  616. 
Iron  arsenide,   from  an  old  tin  furnace 
(Hkadden),  a.,  ii,  388. 
carbide,   from    the    telluric    iron    of 
Greenland  (Cohen),  A.,  ii,  83. 
See  also  Coheuite. 
phosphides  (Granger),  A.,  ii,  474. 
silicide,    action   of    sulphur    on    (de 

Chalmot),  a.,  ii,  114. 
titanates  (Hussak  and  Prior),   A., 

ii,  489. 
Ferric  arsenates,  crystalline (Metzke), 
A.,  ii,  438. 
chloride,     molecular       weiglit      of 
(Werner),  A.,  ii,  214. 
boiling  points  of  ethereal    solu 
tious      of     (Lespieau),      A., 
ii,  283. 
hydrolysis  of,    in   aqueous  solu- 
tions (Spring),  A.,  ii,  590. 
tluoride,  electrolytic  dissociation  of 

(Peters),  A.,  ii,  419. 
sodium     fluoride,     constitution     of 

(Peters),  A.,  ii,  420. 
oxide,      cubic,      from      Stromboli 
(Bergeat),  a.,  ii,  78. 
dielectric  constant  of,   at   - 185° 
when  mixed  with  ice  (Dewar 
and  Fleming),  A.,  ii,  280. 
influence  of,  on  the  interaction  of 
sodium     chloride,    .'•ulphurous 
anhydride  and  air  (Krutwig), 
a.,  ii,  24. 
tetrahydrate   of     '^Sprino),     A., 
ii,  520. 
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Iron  : — 

Ferric  oxide,  estimation  of,  in  phos- 
phates   in   presence   of    alumina 
(Lichtschlag),  a.,  ii,  93. 
phosphate  (Caven),  A.,  ii,  591. 
phosphite  (GRiJTZNEE),  A.,  ii,  217. 
sulphate  from  Minnesota  (Berkey), 
A.,  ii,  605. 
{planoferrite)    (Darapsky),      A., 

ii,  169. 
in  mine  waters,  action  on  metals 

(Jones),  A.,  ii,  32. 
basic  (Jones),  A.,  ii,  32. 
alum,  rate  of  reduction  by  sugar  of 
(Long),  A.,  ii,  329. 
Ferrous      antimonate      from     Brazil 
(HussAK      and       Prior),       A., 
ii,  123. 
potassium  carbonate  (Reynolds),  T., 

265  ;  P.,  1898,  54. 
manganite  (Penfield  and  Foote), 

A.,  ii,  123. 
lead  potassium  nitrite;  barium  potas- 
sium nitrite  ;  calcium   potassium 
and  ammonium  nitrites;  strontium 
potassium  and  ammonium  nitrites 
(Przibylla),  a.,  ii,  163. 
Iron  ores   from  Nova  Scotia  (Gilpin), 
A.,  ii,  384. 
determination      of      reducibility      of 

(Wiborgh),  a.,  ii,  647. 
estimation  of  manganese  in   the   dry 

way  (Buttgenbach),  A.,  ii,  52. 
estimation  of  phosphorus  in  (Ohly), 

A.,  ii,  138. 
estimation  of  insoluble  phosphorus  in 
(Mixer  and  Dubois),  A.,  ii,  187. 
Iron  Pyrites.     See  Pyrites. 
Iron : — 
Cast  iron,  action  of  water  from  a  coal 
mine  oa  (Talbot  and  Woodman), 
A.,  ii,  222. 
estimation  of  nickel  in  (Perillon), 

A.,  ii,  260. 
estimation       of       phosphorus      in 

(Wdowiszewski),  a.,  ii,  454. 
estimation    of    sulphur    and    phos- 
phorus in  (Ltjcas),  a.  ,  ii,  482. 
estimation  of  sulphur  in,  colorimetri- 
cally  (Lucas),  A.,  ii,  483. 
Steel,  heat  of  solution  of  (Campbell 
and  Thompson),  A.,  ii,  323. 
condition  of  silicon  and  chromium 
in    (Carnot    and  Goutal),   A., 
ii,  590. 
phosphorus     in     (Campbell    and 

Babcock),  a.,  ii,  590. 
estimation   of  carbon   in    (Donath 
and  Ehrenhofer),  A.,  ii,  352  ; 
(Auchy),  a.,  ii,  484. 
estimation  of  manganese  in  (Schnei- 
der), A.,ii,  94. 


Iron : — 

Steel,  estimation  of  nickel  in  (Peril- 
lon), A.,  ii,  260. 

estimation  of  phosphorus  in  (Hert- 
ing),  a.,  ii,  91;  (Ohly),  A.,  ii, 
138 ;  (Mahon),  A.,  ii,  186  ; 
(Schneider),  A.,  ii,  351;  (Lucas), 
A.,  ii,  482. 

estimation  of  silicon  in  (Auchy), 
A.,  ii,  539. 

estimation  of  sulphur  in  (Lucas), 
ii,  482. 

estimation  of  sulphur  in,  colorimetri- 
cally  (Lucas),  A.,  ii,  483. 
Iron  (in  general),  detection,  estimation 

and  separation  of : — 
detection     of,     spectroscopically    (de 

Gramont),  a.,  ii,  636. 
detection    of   traces    of  magnesia    in 

presence        of       (Romijn),        A., 

ii,  458. 
effect  of,  on  copper  estimation  (Brear- 

ley),  a.,  ii,  258. 
estimation  of  (Brearley  and  Jebvis), 

A.,  ii,  642. 
estimation  of,    alkalimetrically  (Les- 

cceur),  a.,  ii,  485. 
estimation   of,    electrolytically   (Wol- 

man),  a.,  ii,  51. 
estimation  of,  volumetrically  (Rtross), 

A.,  ii,  644. 
estimation   of,  with  dichromate  (Jer- 

vis),  a.,  ii,  404. 
estimation  of,  by  permanganate  (Cady 

and  Ruediger),  A.,  ii,  191. 
estimation    of,    by    permanganate    in 

hydrochloric  acid  solution  (Hauffe), 

A.,  ii,  646. 
estimation  of  carbon  in  (Harbeck  and 

Lunge),  A.,  ii,  188  ;  (Donath  and 

Ehrenhofer),    A:,   ii,    352 ;    (Au- 
chy), A.,  ii,  484. 
estimation  of,  in  limestones  (de  Paepe), 

A.,  ii,  53. 
estimation  of  manganese  in  (Schnei- 
der), A.,  ii,  94;  (Ford  and  Bre- 

gowsky),  a.,  ii,  540. 
estimation   of,    together  with  ferrous 

oxide  and  ferric  oxide  in,  meteorites 

(Washington),  A.,  ii,  613. 
estimation   of  nickel   in  (Perillon), 

A.,  ii,  260. 
estimation  of,  in  mineral  phosphates, 

manures,  alum,  &c.  (Thomson),  A., 

ii,  142. 
estimation  of  phosphorus  in  (Hert- 

ing),  a.,  ii,  91  ;  (Ohly),  A.,  ii,  138  ; 

(Mahon),  A.,  ii,  186  ;  (Schneider), 

A.,  ii,  351  ;  (Wdowiszewski),  A., 

ii,  454  ;  (Lucas),  A.,  ii,  482. 
estimation  of  potassium  in  presence  of 

(Moore),  A.,  ii,  538. 
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Iron     (in     general)      estimation      and 
separation  of : — 
esti.nation  of  silicon  in  (Aucht),  A. 

ii,  539. 
estimation  of  sulphur  in  (Scuulte), 
A.,  ii,  46  ;  (Hkktino),  A.,  ii,  90; 
(Camprkdon    and    Schultk),   A., 
ii,  350  ;  (Lucas),  A.,  ii,  482. 
estimation  of  sulphur  in,  colorimetric- 

ally  (Lucas),  A.,  ii,  483. 
estimation  of,  in  waters  (KoNio),  A., 

ii,  813. 
separation  of  aluminium  from  (Ha- 
VKNS),  A.,  ii,  645 ;  (Brka&lkt),  A., 
ii,  648. 
separation  of  aluminium,  copper,  and 
zinc  from  (Brbarley),  A.,  ii,  143. 
separation  of  aluminium,  maufjanese, 
and   nickel    from,    by    electrolysis 
(Enoels),  a.,  ii,  192. 
separation  of  aluminium  and  zinc  from 

(Parr),  A.,  ii,  52. 
separation     of    chromic    acid     from 

(Brearlkt).  a.,  ii,  409. 
separation  of  chromium  from  (Brear- 

lbt),  a.,  ii,  143. 

separation  of  chromium,  copper,  and 

nickel  from  (Brkarlet),  A.,  ii,  648. 

separation  of  cobalt,  manganese,  nickel, 

and  zinc  from  (Wynkoop),  A.,  ii,  54. 

separation      of     cobalt,     manganese, 

magnesium,  nickel,  and  zinc  from 

(Thomson),  A.,  ii,  143. 

separation  of  cobalt  and  nickel  from 

(Ducru),  a.,  ii,  54. 
separation  of  manganese  from  (Kaep- 

pel),  a.,  ii,  354. 
separation  of  nickel,  manganese,  and 
cobalt  from  (Bkearlet),  A.,  ii,  96. 
separation  of  titanium  from  (Walker), 

A.,  ii,  540. 
separation  of  uranium  from  (Walker), 
A.,  ii,  540. 
Isatic  acid,  condensation  of,  with  acetone, 
methyl  etiiyl  ketone,  acetophenone,  de- 
oxybenzoin,  pyruvic  acid,  and  ethylic 
acetoacetate        (Pfitzinger),        A., 
i,  207. 
Isomerides,  optical,  separation  of  (Kip- 
ping and  Pope),  P.,  1898,  113. 
Isomerism     in     inorganic      compounds 
(SabanAeff),  a.,  ii,  577. 
problem  of  (Kekul4  Lecture),  T., 
138, 
Isomorphism  between  the  salts  of  bis- 
muth and   of    the  rare  earths  (Bod- 
■  man),  a.,  ii,  435. 
Isoprene.      See  under  Pentinenes. 
Itaconic  acid,  electrolytic  dissociation  of 
(Smith),  A.,  ii,  285. 
sodium   salt,    action    of    acetic  anhy- 
dride on  (FllTiG)   A.,  i,  12. 


Itaconic  acid,  hydrogen  a-methvlic  and 
o-ethylic  salts  (AnsohOtz  and  Drug- 
man),  A.,  i,  128. 


Jadeite    and  Jadeitite    from   Piedmont 

(MuAZEu),  A.,  ii,  525. 
Jaiapinolic  acid,  its  alkylic  salts,  acetyl, 

and  oxidation  and  reduction  derivatives 

(Kuo.mkk),  a.,  i,  678. 
Jamesonite  from  the  Harz  (Luedecke), 

A.,  ii,  76. 


Kainite,    substances   isomorphous   with 

(SfHUi-TEN),  A.,  ii,  512. 
Kalgoorlite     from     Western     Australia 

(PriTMAN),  A.,  ii,  385. 
Kekal^   Memorial   Lecture   (Japp),  T., 
97  ;  P.,  1897,  235  ;  discussion.  P.,  237. 
Kentrolite,    formula  of  (Warren),  A., 

ii,  G07. 
2'-Ketobenzomorpholine  and  its  sodium 
derivative,  and  its  acetyl  and  benzoyl 
derivative    (Wheeleh    and    Barne.s), 
A.,  i,  693,  694. 
Ketodihydrobenzo-/?-tliiazine,  action   of 
aqueous  i)otash  on,   and  phcnylhydr- 
azone  ol    (Unoeu    and   Gkaff),    A., 
i,  96. 
Ketodilactone,   C^HgO^,  from  tricarball- 
ylic  acid  and  acetic  anhydride,  and 
its  benzylidene  derivative  (Fittig), 
A.,  i,  11. 
CjH2j04,  from  tricarballylic  acid  and 
butyric    anhydride     (Fittig),    A., 
i,  11. 
Ketoethylhexamethylene.      See    Ethyl- 

ci/c/ohexanoue. 
Ketole.     See  Indole. 
Ketone  resembling  if/ionone,  from  citral 
(Uoebner),  a.,  i,  676  ;  (Ziegler), 
A.,i,  677. 
CjoHigO,  from  nitrosopinene  bromide 
(Wallach  and  Smytiie),  A.,  i,  486. 
CisHjgO,   obtained     from    butyltoluic 
acid   chloride   and   sodium    ethylic 
acetoacetate  (Bauk-Thuroau),  A., 
i,  524. 
CijHi^O,    from    the   condensation    of 
phenylacetone    with     beuzaldehyde 
(von   Kostanecki  and   Laczkow- 
ski).  A.,  i,  .32. 
Ketones,  aromatic,  reduction  of  (Klages 
and  Allendorff),  A.,  i,  433. 
fatty,    action  of    ethylic    cyanacetats 
and  ammonia  on   (Pasquali),  A., 
i,  272. 
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Ketones,     unsaturated,     absorption    of 
violet  rays  of  light  by   (Wallace), 
A.,  i,  194. 
Ketones  and  Quinones.     See  : — 
Acetone. 
Acetophenone. 

Acetophorone  and  iso-Acetophorone. 
Acetoxybenzylideneacetophenone. 
Acetoxybenzylidenemethyl    ^'"tolyl 

ketone. 
Acetylacetone, 
Acetylanisoil. 
Acetylmbutyrylmethane. 
Acetylcoumarin. 
Acetyl-;|/-cuinene. 
Acetyldiphenyldiketodihydropyrrol- 

ine. 
Ac6tyl-3'-ethyl-2'-indolinone. 
Acetyl-3'-methyl-2'-indolinone. 
Acetyl-o-naphthylic  methylic  ether. 
Acetylphenetoil. 
Acetylphenylic  ethylic  ether. 
Acetyl-3'-phenyl-2'-indolinone. 
Acetylthienone. 
Acetyl -^-xylene. 
iso-Amylamineoxyquinone. 
Anhydrobisdimethoxydiketohydrin- 

dene. 
Anilinobenzylideneacetylacetone. 
Anilinobenzylidenebenzoylacetone. 
Anilinotetrahydro-o-naphthaquinone. 
Anisyl  methyl  ketone  and  diketone. 
Anthraquinone. 
Azelaone. 

Benzeneazohydroxynaphthaquinone. 
Benzoin. 
Benzophenone. 
Benzoylacetone. 
p-Benzoylcumene  and  Benzoyl-i^- 

cumene. 
Benzoyldiphenyldiketodihydropyrrol- 

ine. 
^-Benzoyldiphenylsulphone. 
Benzoylmethylcyc^ohexenone. 
Benzoylphenyl-^-naphthyldiketo- 

dihydropyrroline. 
Benzoyltrimethylacetone. 
Benzylideneacetone. 
Benzylideneacetophenone. 
Benzylidenecouraaranone. 
Benzylidenediacetylacetone. 
Benzylidenedipropylketone. 
Benzylideneindanone. 
Benzylidenepinacolin. 
Benzylidenepiperonalacetone. 
Benzylideneresacetophenone. 
Benzyliminoacetophenone. 
Benzyliminoanisyl  phenyl  ketone. 
Benzyliminobenzophenone. 
Benzyl  methyl  ketone. 
Benzyloxymethoxyphenylethylketone. 
Benzylstyryl  ketone. 


Ketones  and  Quinoaes.     See  : — 
Bisdiketohydrindene. 
Butylxylyl-amyl  ketone,  -butyl  ketone, 

and  -methyl  ketone, 
Butyrylbenzene. 
Camphoi'one. 
Camphorquinone. 
Carvanone. 
Cedrone. 
Cinnamoyldiphenyldiketodihydro- 

pyrroline. 
Cinnamylideneindanedione. 
Coumarone. 
Deoxybenzoin. 
3  :  4-I)iacetylcinnamylidenecoumara- 

none. 
Diacetamidoquinone. 
Diacetyldiphenylic  ethylenic  ether. 
Diwoamylaminoquinone. 
Dibenzoylbutane. 
Dibenzoylmethane. 
Dibenzoylmethyl  propyl  ketone. 
Dibenzylideneacetone. 
Dibenzylideneacetophenone. 
Dibenzylidenediethyl  ketone. 
Dibenzylidenepinacone. 
Dibenzylidenesuberone. 
Diisobutyl  ketone. 
Dicyanimidobenzoquinone. 
Dicyanimidodihydroxyquinone. 
3  : 4-Diethoxycinnamylidenecumara- 

none. 
Didiisoamylamino-quinone  and  -oxy- 

quinone. 
Diethoxyquinone. 
Diethylaminoanthraquiuone. 
Diethyl  ketone. 
Dihydrocamphoketone. 
Dihydrocarvone. 
Dihydroxyacetone. 
Dihydroxybenzylideneindanone. 
Dihydroxybisdiketohydrindene. 
3  : 4-Dihydroxycinnamylidenecumara- 

none. 
Dihydroxynaphthacenequinone. 
Diis'opropylacetone. 
Diketodimethyldihexahydrophenyl. 
Diketo-octohydrophenanthrene. 
Diketotetrahydronaphthalene. 
Dimethoxybisdiketohydrindene. 
Dimethoxydibenzylideneacetone. 
Dimethoxydiketohydrindene. 
Dimethoxydiphenyltetrahydropyrone. 
Dimethoxyketocoumaran. 
Dimethoxyquinone. 
Dimethylaminoanthranol. 
Dimethylaminoanthraquinone. 
Dimethylbisdiketohydrindene. 
3' :  3'-Dimethyl-2'-indolinone. 
Dimethylpheuacylideneflavene. 
Dinaphthaquinone. 
Di-/8-naphthaquiDone  oxide. 
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Ketone!  and  Qninones.     See  : — 
Di-p-oxyacetophenonediphenylpiper- 

azine. 
Diphenacyl'Hniethylammoniutn. 
Diphenaciylniotliylaminc. 
Diphcnyldiethylhydropyrone, 
Diphenyldiketodihydropyrrolines. 
Diphcnyl  ethyl  ketone. 
Diphenyltetrahydropyroue. 
Ethoxybenzylideneindanediouc. 
Ethoxybenzylideuepiperonalacetone. 
3-EthoxyHavone. 
Ethyldioxindole. 
Ethylideneacetylacetone. 
3'-Ethyl-2'-indolinone. 
Ethylketobcnzomornholine. 
a-Etbylketodihydrobenzo-j7-thiazine. 
Ethyloxindole. 
Ethylphonoxazine-o-quinone. 
KthylsafTraninono. 
Ethyltoluajtfosafrranone. 
Fenchocamphorone. 
Fonchone. 
Flavone. 

cyelo-Yorm&zyl  methyl  ketone. 
FurfuracrylideneRcetone. 
Furfuracrylideneacetophenone. 
Furfurylidencindancdione. 
Heptanonesulplional. 
Hexahydroproi)iophenone. 
cj/c/o-Hexyl  ethyl  ketone. 
Hydrocotoin. 
Hydroxyacetopheuone. 
H  y  droxybenzy  lacetophenone. 
Hydroxybenzylideneacotoi)henone. 
Hydroxylx-nzylidencindanedione. 
Hydroxy  benzylidcnciiidanones. 
Hydroxyb€nzylideneniotbyl/>-tolyl 

ketone. 
Hydroxybenzylidencpiperonalacetone. 
Hydroxybisdiketohydnndene. 
Hydroxycarbofenchonone. 
Hydroxydibenzylideneacetone. 
3-Hydroxyflavone. 
Hydroxymethoxybenzylideneindan- 

one. 
Hydroxymethylbenzylideneacetophen- 

one. 
Hydroxymethylbenzylidenediaceto- 

phenone. 
Hydroxytrimethylketodihydropyrid- 

ine. 
2'-Indolinone. 
lonone  and  <|/-Ionone. 
Ketobeuzomorpholine. 
Ketodihydrobenzo-p-thiazine. 
Ketoethylhexamethyle  ne. 
Ketopentamethylene. 
Mesityl  oxide. 

Methoxybisdiketohydrindene. 
Metboxymethylbisdiketohydrindene. 
Methoxypheuacyl-j3-phenetidine. 


Ketones  and  Qoinones.     See  : — 
Methylacetophenone. 
Methyl  wobutyl  ketone. 
Methylenediacetylacetone. 
l'-Methyl-3'ethyl-2'-indolinone. 
Methyl  ethyl  ketone. 
Methylfluorenone. 
2-Methyl-6-heptanone. 
2-MethyI-6-heptanone-2-ol. 
Methylhei>tenone. 
Methylhexanonesulphonal. 
A*-Methylc3/cZohexenone-3. 
3'-Methyl-2'-indolinone. 
Methylketobeiizoniorpholine. 
o-Mcthylketodihydrobenzo-/)-thiazinc. 
Methylketodiphenyltetrazolium. 
p-Methyloctyl phenyl  methyl  ketone. 
2-Methyln/c/opentanone. 
2-MethylphenacylideneflaTene. 
u-Methyl-a-phthalimidoacctophenone. 
Methylpropylenediketohexainethyl- 

eno. 
Methyl  propyl   ketone,    and   Methyl 

Mopropyl  ketone. 
Naphtbacenequinoiie  and  -dinuinonc. 
Naphthaleneazohydroxynaphtha- 

quinone. 
Naphthaquinones. 
1 -Naph  thoxyacetone. 
/3-Naphthyl  wobutyl  ketone. 
j3-Naphthyl-ethyl      ketone,     -methyl 

ketone,  and  -propyl  ketone. 
Octylphenyl-methyl        ketone       and 

-phenyl  ketone. 
/)-Oxyacetophenonephenylcarbamide. 
I'entahydroxybcnzophenone. 
q/clo-Pent&ne-l  :  3-aione. 
ci/c/o-Pentanone. 
cj/cZo-Pentene-l  :  3-dione. 
cj/cfe-Pentenone. 
Phenacyldimethylamine. 
Phenacylideneflavene. 
Phenacylmethylamine. 
Phenacyltrimethylammonium. 
Phenanthraquinones. 
Phenetyl  dimethyl  diketone. 
Phenetyl  methyl  ketone. 
Phenoxyacetone. 
Phenyl  aniliooethyl  ketone. 
Phenyl  anilinowopropyl  ketone. 
Phenyl  benzyl  ketone. 
Phenyl  ethyl  ketone. 
3'-Phenyl-2-indo]inone. 
Phenylketodiphenyltetrazolium. 
o-Phenylketodihydrobenzo-jo-thiazine. 
Phenyl  methylanilinoethyl  ketone. 
Phenyl  methyl  ketone. 
Phenyl  naphthylaminoethyl  ketones. 
Phenyl  naphthylaminopropyl  ketone. 
Phenyl  )3-phenylethyl  ketone. 
Phenyl  propyl  ketones. 
Phenyl  toluidinoethyl  ketone. 
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Ketones  and  Quinones.     See  :— 

Phenyl  m-xylidino-ethyl   ketone  and 

-propyl  ketone. 
Phloroacetophenone. 
Phorone. 
Pinacone. 
Pinocamphone. 
Pinocarvone. 

Piperonalresacetophenone. 
Propionyl  ben  zene . 
i«o-Propylacetone. 
Propyldioxindole. 
Propyloxindole. 
7-Pyridone. 
Pyridoquinone. 
Quinone. 
Retenequinone. 
Selenoacetone. 
Selenoacetophenone. 
Stilbyl  methyl  ketone. 
Strychnine  acetophenone. 
Sulphohenzeueazohydroxynaphtha- 

quinone 
Sulphonaphthaleneazohydroxy- 

naphthaquinone. 
Telluroacetophenone, 
Telluro-^-anisyl  methyl  ketone. 
Telluro-^-tolyl  methyl  ketone. 
Tetrahydrobenzophenone. 
Tetrahydroeucarvone. 
Tetramethyldiaminobenzophenone. 
Thymoquinone. 

Tolueneazohydroxynaphthaquinone. 
Toluquinone. 

^-Tolyl  anilinoethyl  ketone. 
p-Tolyl    ethyl    ketone     and    -propyl 

ketone. 
fi-p-Toljl  pyridyl  ketone. 
Triacetonamine. 
Trianisylstibine. 
Tribenzoylmethane. 
Trihydroxyphenyl      hydroxy-)3-naph- 

thyl  ketone. 
Trimethyldihydrohexon  e . 
Trimethyldiketotctrahydropyridine. 
1':  3':  3':  Trimethyl-2'-indolinone 
Triphenylethanone. 
Tropanetrione. 
Tropinone. 
Xylitone. 
Xylylaeetone. 
Xylyl  anilinoethyl  ketone. 
Xylyl  ethyl  ketone. 
p-Xylyl  methyl  ketone 
Ketonic  acid,  CjoHigOj,  from  tetrahydro- 
eucarvone ;  semicarbazone  and  oxime 
(von  BAEYERandVlLLIGER),  A.,i,  676. 
a-Ketonic    acids,    conversion     of,   into 

a-amino-  acids  (Erlenmeyer),    A., 

i,  669. 
ethereal  salts,  the  tautomeric  forms  of 

(Schiff),  a.,  i,  464. 


jS-Ketonic  acids,  formation  of  (Ruhe- 
MANN  and  BR0V7NING),  T.,  727 ; 
P.,  1898,  168. 

Ketopentamethylene.  See  cydo-Fen- 
tanone. 

Ketophenylhomoparaconic  acid,  ethylic 
salt,  action  of  sulphuric  acid  on 
("WisLicENTJS  and  Kiesewetter),  A., 
i,  240. 

Ketophenylparaconic  acid,  ethylic  salt, 
action  of  ferric  chloride  on  (Morrell 
and  Crofts),  T.,  347  ;  P.,  1898,  65. 

Kidney,  origin  and  percentage  of  leci- 
thin in  certain  tumours  of  (Gatti), 
A.,  ii,  244. 

Kjeldahl's  process  (O'Sullivan),  A., 
ii,  185. 

Kola,  estimation  of  caffeine  in  ;  separa- 
tion of  the  alkaloids  from  ;  probable 
presence  of  a  diastatic  ferment  in 
(Knox  and  Prescott),  A.,  i,  278. 

Kolanin,  composition  of  (Knox  and 
Prescott),  A.,  i,  278. 

Kolatannin,  extraction  of,  and  its  tri-, 
tetra-,  penta-  and  /ica;a-bromo-deriva- 
tives  (Knox  and  Prescott),  A., 
i,  5-87. 

Koppite,  synthesis  of  (Holmqtjist),  A., 
ii,  389. 

Koprosterol.     See  Coprosterol. 

Krennerite,  from  Colorado  (Chester), 
A.,  ii,  602. 

Ktypeite,  a  new  form  of  calcium  carbo- 
nate (Lacroix),  a.,  ii,  604. 

Kyanite  from  North  Carolina  (Pratt), 
A.,  ii,  342. 


Labradorite  from    Virginia  (Watson), 

A.,  ii,  612. 
Laccase,  preparation  of,  tree  from  man- 
ganese (Bertrand),  A.,  ii,  128. 
oxidising    power   of,    associated   with 

manganese        (Bertrand),        A., 

i,  53,  128. 
Lactic     acid      (i-ethylidenelacfAc      acid 

a-hydroxypropionic  acid),  occurrence 

of,  in  Algerian  wine  (Muller),  A., 

ii,  42. 
preparation  of  (Kassner),  A.,  i,  296. 
use  of  zinc   oxide  in   preparation   of 

(Gadamer),  a.,  i,  405. 
and  its  anhydrides,  volatilisation  of,  at 

the  ordinary  temperature  (Muller), 

A.,  i,  9,  10. 
heat  of  nexitralisation  of,  in  alcoholic 

solution  (Tanatar  and  Klimenko), 

A.,  ii,  563. 
effect  of  temperature  on  the  acidity  of 

(Degener),  a.,  i,  404. 
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Laotio     acid      {\-ethylidnulaclie    add, 

ahydroxypropwnic  add),  action  of 

silent    electric     discharge     on,     in 

presence  of  nitrogen  (Bebthelot), 

A.,  i,  559. 
reaction  of,  with  amines  (Bischoff), 

A.,  i,  73. 
estimation  of,  in  wines  (Mullkb),  A. , 

ii,  57. 
Laotio  acid,  silver  salt,  action  of  alkylic 

iodides  on  (Purdir  and  Lander), 

T.,  296;  P.,  1898,  76. 
ethylic  salt,  action  of  etbylic  iodide 

on    (PuKDiE    and    Lanoee),     T., 

300:;  P.,  1898.  76. 
Lactimide,  molecular  weight  of  (Rich- 

akdson),  a.,  i,  242. 
obtained  by  condensation  of /)-hydroxy- 

benzaldehyde    with    hippuric    acid 

(Eblenmetee  and    Halsey),    A., 

i,  197. 
Lactone  obtained  by  reduction  of  iodo- 

cannabinolactone  (Wood,   Spivey, 

and     Eastebfield),      P.,      1898, 

154. 
CjHgOj,    obtained    from    a-hydroxy- 

pentenoic  acid(FiTTio  and  Souaak), 

A.,  i,  197. 
CgHi^Oj,  from  the  oxidation  of  iio- 

acetophorone  (Bbedt  and  BObbl), 

A.,  i,  264. 
CioHj.Oj,      from     o-fenchocarboxylic 

acid  (Wallace),  A.,  i,  487. 
CioHjjBrO,  (TiEMANN),  A.,  i,  375. 
CjoHisBrO^     from     potassium     fen- 

cholenate  (Wallach),  A.,  i,  488. 
CjjHi.Oj,  obtained  from  condensation 

proauct    of    orcinol    with    chloral 

nydrate  ;•  and  its  acetyl  and  benzoyl 

derivatives  (Hewitt  and  Dixon), 

T.,  400;  P.,  1898,  103. 
Lactones.     See  also  : — 
Campholactone. 
Cannabinolactone. 
Dihydroxypbenylbutyrolactone. 
Dimethylanilinophtbalide. 
jSyS-Dimethylbutyrolactone. 
Dimethyleneglucoheptonic  lactone. 
Glucoheptonic  lactone. 
Hexahydrophthalide. 
7-Hydroxy-o-wt)butylvalerolactone. 
Hydroxydimethylhexolactone. 
Hydroxyionolactone. 
ai-Hydroxy-ai-methyl-a-isobutylglut- 

arolactone, 
7-Hydroxypimelolactone. 
Methylenerhamnonic  lactone. 
Methylphenomorpholone. 
Oxalocitric  acid,  lactone  of. 
Oxycannabin. 
l-Phenylnaphthalene-2-carboxy-3- 

methylene  lactone. 


Lactones.     See  also  : — 

8-Phenyl-8-valerolactone-7-carboxylic 

acid. 
Picropodophyllin. 
Pulegenic  lactone. 
Pulegeiiolide. 
Rhamnonic  lactone. 
Triphenylcarbinoltricarboxylolactone. 
Lactonitrile,    action    of   silicon    tetra- 
chloride on  (Harold),  A.,  ii,  509. 
Lactose  (tmlk-stigar),    action  of  hydro- 
gen   bromide    on,    in    presence    of 
ether  (Fenton  and  Gostlino),  T., 
556. 
action  of  bacteria  on,    to  form  acid 

(Hanna),  a.,  ii,  621. 
non-activity     of     yeast-extract     with 

(Buchner),  a.,  ii,  396. 
fate  of,  in  the  organism  after  subcu- 
taneous injection  (Voit),  A.,  ii,  344. 
octonitrate    and    hexanitrate    (Will 

and  Lenze),  A.,  i,  228. 
detection       of       (Sjollrma),        A., 

ii,  356. 
estimation  of  (Rieoler),  A.,  ii,  264. 
estimation  of,  in  milk  (Ortmann),  A., 
ii,  411. 
Langbeinite  from  Prussia  (Luedecke), 

A.,  ii,  168. 
Lanthanom  oxide  (lanthana),   influence 
of,  on  the  emissive  power  of  incan- 
descent gas  mantles  (Hintz),   A., 
ii,  687. 
salts,     electrolytic     conductivity    of 
(Muthmann),  a.,  ii,  587. 
action  of  certain  reagent8on(HABER), 
A.,  ii,  295. 
sulphate,   solubility  of  (Muthmann 
and  Rolig),  A.,  li,  518. 
Lard,    detection   of   cotton  seed   oil   in 
(Fahrion),  a.,  ii,  414. 
detection  of  foreign  fatsin(CocHRAN), 

A.,  ii,  198. 
detection   of  tallow  in   (BALL<i),  A., 
ii,  359. 
Lariciresinol,    composition   of,    and   its 
derivatives  (Bamberger  and    Land- 
.siedl),  A.,  i,  88. 
Laurie    acid    {dodecoic    add),   obtained 
from  the  wood  of  Ooupia  tomentosa 
(DuNSTAN  and  Henry),    T.,  226  ; 
P.,  1898,  44. 
a-bromo-,  ethylic  salt,  and   action   of 
silver  on    (Auwers    and    Better- 
idge),  a.,  i,  127. 
Laurionite,    artificial    (de    Schulten), 

A.,  ii,  30,  81. 
iso-Lauronic    acid,   silver   salt,    oxime, 
semicarbazone  (Pehkin),  T. ,  839  ;  P., 
1898,  169. 
Lauronolic  acid,  constitution  of  (Per- 
kin),  T.,  815. 
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Lauronolic  acid,  behaviour  towards  nitric 
acid  and  nitric  peroxide  (Scheyver). 
T.,  561  ;  P.,  1898,  98. 
tso-Lauronolic    acid,    silver,    methylic, 

ethylic     salts ;      constitution ;    re- 
duction ;    conversion    into    sulpho- 

cainphylic    and     isolauronic    acids 

(Perkin),   T.,    828;  P.,   1895,  23; 

1897,  200  ;  1898,  169. 
(^tbromo-,  ethylic  salt  (Perkin),  T., 

834. 
Lavender,   Spanish,  essence  of  (Chara- 

bot),  a.,  i,  595. 
Lead,  native,  from  New  Jersey  (Foote), 

A.,  ii,  602. 
spectrum  of  (Kalahne),  A.,  ii,  549. 
volatility  of  (Emmens  and  Emmens), 

A.,  ii,  71. 
behaviour  of,  when  used  as  cathode  in 

sulphuric  acid  (Haber),  A.,  ii,  365. 
action  of  aqueous  ammonia  on  (Ende- 

mann),  a.,  ii,  118. 
Lead  alloy  with  cadmium  (Herschko- 

witsch),  a.,  ii,  583. 
ternary,  with  copper  and  antimony,  or 

tin   and   antimony    (Chaepy),    A., 

ii,  584. 
with  sodium  (Walter),  A.,  ii,  26. 
with  tin  and  antimony  (Stead),  A., 

ii,  293. 
with  tin  and  bismuth  (Charpy),  A., 

ii,  583,  584. 
Lead  salts,  action  of  metals  on  solutions 

of  (Senderens),  a.,  ii,  509. 
action   of    cadmium    on    solutions   of 

(Senderens),  A.,  ii,  26. 
reduction    of,    by    alkaline    stannous 

chloride  (Vanino  and  Treubert), 

A.,  ii,  429. 
Lead  carbonate,  separation  of  zinc- oxide, 

and    lead,     barium     and     calcium 

sulphates,  &c.,  from  (Thompson),  A., 

ii,  141. 
chlorocarbonate       (phosgenite),       and 

bromocarbonate  (de  Schulten),  A., 

ii,  31. 
chloride,  electrolytic  dissociation  and 
hydrolysis  of,  in  aqueous  solutions 
(Fernau),  a.,  ii,  584. 

hydrolytic  dissociation  of  (Ley),  A., 
ii,  66. 
chloriodide  (Thomas),  A.,  ii,  585, 
oxychloride    {laurionite),    oxybromide 

and  oxyiodide  (de  Schulten),  A., 

ii,  30,  31. 
chromate    and   carbonate    (beresowite) 

(Samioloff),  a,,  ii,  169. 
halogen  salts  and  thiocyanate,  mixed 

crystals  of  (Herty  and  Boggs),  A., 

ii,  585. 
ammonium    halogen     salts    (FoNZES- 

Diacon),  a.,  ii,  512. 


Lead  iodide  (Bancroft),  A.,  ii,  220. 

solubility  of,  in  solutions  of  potas- 
sium   iodide    or    lead   nitrate   of 
(NoYES  and  Wood  worth),    A., 
ii,  423. 
potassium    iodide     (Talmadge),    A., 

ii,  72;  (Brooks),  A.,  ii,  429. 
nitrate,  molecular  weight  of  (Werner), 
A.,  ii,  214. 

polarisation  in    the    electrolysis   of 
(Jahn),  a.,  ii,  497. 
cobalt      nitrite      (Rosenheim      and 

Koppel),  a.,  ii,  43. 
nitrite,  triple  salts   with  the  nitrites 

of    ammonium,    iron,   nickel,    and 

potassium  (Przibylla),  A,,  ii,  162. 
hyponitrites  (Kirschner),  A.,  ii,  373. 
oxide,  dielectric  constant  of,  at  -  185° 

when  mixed  with  ice  (Dewar  and 

Fleming),  A.,  ii,  280. 
Red  Lead,  composition  of  (Woodman), 

A.,  ii,  220. 
Flambite   of  silver  (Bdllnheimer), 

A.,  ii,  428. 
sulphate,    separation    of    lead    oxide 

and   carbonate    from    (Thompson), 

A.,  ii,  141. 
sulphide,  electrodes  and  solubility  of 

(Bernfeld),  a.,  ii,  150. 
thiochromite        (Schneider),        A., 

ii,  230. 
thiovanadate  (Locke  and  North),  A., 

ii,  433. 
per\ira.na,te   (Melikoff  and    PissAR- 

jevi^sky),  a.,  ii,  166. 
perva,na,da,te  (Scheuer),  A.,  ii,  340. 
Lead     ores,     estimation     of     lead     in 

(Meade),  A.,  ii,  51. 
Lead,  detection  and  estimation  of : — 
detection  of,    in   urine  (Weinhart), 

A.,  ii,  190. 
effect     of,      on      copper      estimation 

(Brearley),  a.,  ii,  258. 
estimation  of  (Hanus),   A.,   ii,  461  ; 

(Brearley  and  Jervis),  A.,  ii,  643. 
estimation         of,         alkalimetrically 

(Lescceur),  a.,  ii,  457. 
estimation  of,   electrolytically  (Wol- 

man),  a.,  ii,  50. 
estimation  of,  volumetrically  (Wain- 
Wright),     A.,    ii,     51  ;     (Ruoss), 

A.,  ii,  644. 
estimation  of,  in  alloys  (Carrigues). 

A.,  ii,  539. 
e3timation  of,  in  ores  (Meade),  A., 

i,  51. 
estimation  of  traces  of,  in  saccharine 

liquids  (Kollrepp),  A.,  ii,  459. 
estimation  of  traces  of,  in  beet  sugar 

(Kassner),  A.,  ii,  459. 
estimation  of,  in  tin-foil  (Seyda),  A., 

ii,  408. 
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Lead,  estimation  of: — 

estimation  of,  in  waters  (Berxtrop), 
A.,  ii,  51. 
Lead-iont,  quadrivalent  (Foerster),  A., 

ii.  6, 
Leaves.     See  Agricultaral  Chemistry. 
Lecanora    {OchroUehia)    tartarea     (Z). 
presence  of  erythric  acid  in  (Zopf),  A., 
1,  89. 
Lecanoric  acid,  presence  of,  in  Rnculla 
tincloria,  Ji.  porUntosa,  R.  eanari- 
mtis,   R.  tineruia;    its    salts  and 
decomposition  products (Hsbhe),  A., 
i,  538. 
presence    of,    in    Pamulia    perlata 
(IIk.s«e),  A.,  i,  679. 
LecitUn,    relation    of,    to    chlorophyll 
(Scuulzk),  A.,  ii,  178. 
extraction  of,  from  seeds  (Schitlzi), 

A.,  ii,  42. 
percentage     of,    in     certain     kidney 

tumours  (Gatti),  A.,  ii,  244. 
amount    of,    in    seeds    and    oilcake 

(Schulzk),  a.,  ii,  42. 
in    oats,    influence    of    arsenic    and 
phosphoric  acids  on  the  amount  of 
(Stoklasa),  a.,  ii,  181. 
estimation     of,   in     vegetable     tissue 
(ScHULZB),  A.,  ii,  178. 
Lecithins,    presence    of,   in  sugar-cane 
juice  (Shorkt),  A.,  ii,  628. 
formation  of,  in  green  plants  (Stok- 
LA8A),  A.,  ii,  623. 
Lecture  experiments: — 

Hoiliiij;  liot  water  by  the  application  of 

cold  water  (HoDOKiNSON),  A.,  ii,  68. 

Colour  of  solutions  (Waddell),  A., 

ii,  378. 
Composition  of  ammonia,  sulphurous 
anhydride,     water,   kc.    (George), 
A.,ii,  472. 
Conservation    of   mass    and  gaseous 

diffusion  (Cundall),  P.,  1898,  40. 
Diffusion  of  a  salt  from  a  hotter  to  a 
colder  part  of  a  solution  (Abeog), 
A.,  ii,  422. 
Law  of  multiple  proportions  (Jones), 

P.,  1898,  110. 
Measuring    the    volumes    of    liquids 

(Hodgkinson),  a.,  ii,  68. 
Reaction  between  ions  (KiJSTER),  A., 
ii,  204. 
Lecture,  memorial :  Kekul^  (Japp),  T., 

97;  P.,  1897,  237. 
Legumelin,  presence   of  in  pea,   lentil, 
liorst'     bean,     vetch      and     soy-bean 
(OsnoRNE  and  Campbell),  A.,  ii,  626. 
Legumin,  puritication  and  properties  of 
(Osborne     and     Campbell),    A., 
ii,  624. 
percentage  of,    in   bean-flour  (Fleur- 
ENT),  A.,  ii,  628. 


Lemna   minor,    metabolism    in    (Han- 

8TKEN),  A.,  ii,  179. 
Lemonol,  action  of  iK>ta.s8ium  hydroxide 

on  (Barrier),  A.,  i,  617. 
Lemons.     See  Agricultural  Chemistry. 
Lentil.     See  Agricultural  Chemistry. 
Lepidine.     See  4'-Methylquinoline. 
Leucaemia,    metabolism     in     (Morao- 

ZEWsKi),  A.,  ii,  395. 
Leucaniline  tetrahydrochloride  (Rosrn- 

stirhl),  i,  569. 
Lencic  acids,  preparation  of  (Rommann), 

A.,  i,  56. 
Leucine     {a-amino-n-hexoic    acid),     ob- 
tained by  decomposition  of  protcids 
from   conifer  seeds  (Schitlze),  A., 
ii,  179, 
isolation  of,  from  decomposition  pro- 
ducts   of    gelatin       and     albumin 
(Orloff),  a.,  i,  295. 
obtained   by  the   action  of  hydrogen 
chloride  on    orylic  acid    (Balke), 
A.,  i,  100. 
action  of    benzaldehyde  on   (Erlen- 

meter),  a.,  i,  176. 
conversion  of,   into  urea  in  the  liver 

(Salaskin),  a.,  ii,  441. 
hydrochloride  and  the  hydrochloride 
of  the  ethylic  salt  (Rohmann),  A., 
i,  56. 
if'-Lencite    from   Rome  (HOgbom),    A., 
ii,  601. 
rocks  of  Wyoming  (Cross),  A.,  ii,  125. 
Lencite-basanite  from  Stromboli  (Brh- 

(jkat),  a.,  ii,  78. 
Lencodimethyllignone-blae,  chloro- 

(Liebbrhann    and    Ctbulski),    A., 
i,  379. 
Leucocytes,  influence  of  nucleiiis  on  the 
formation  and  destruction  of(MiLROY 
and  Malcolm),  A.,  ii,  479. 
Leucohexamethyllignone-blne   (Liebeh- 

MANN  anil  Cybul-ski),  A.,  i,  376. 
Levnlinacetal  (IIakries),  A.,  i,  233. 
Levulinaldehyde,  action  of  ammonia  and 
of    phenylhydrazine    acetate  on ;   di- 
oxime,     semicarLazoue,     and    sodium 
hydrogen      sulphite      compound      of 
(Harries),  A.,  i,  233. 
Levolinic  acid   {fiacetyljyropionic  acid), 
action  of  silent  electric  discharge  on, 
in   presence   of  nitrogen   (Bekthe- 
lot),  a.,  i,  559. 
ethylic  salt,  action  of  methylic  iodide 
and   sodium   ethoxide   on,    al.so  its 
semicarbazones       and      hydrazones 
(Montemartini),  a.,  i,  124. 
Levulinmethylal  from  2-methylfurfuran, 
oxime      and      phenylhydrazone      of 
(Harries),  A.,  i,  233. 
Levulosan  trinitrate,  a-  and  /3-modifica- 
tions  (Will  and  Lenze),  A.,  i,  228. 


INDEX   OF   SUBJECTS. 


869 


Levulose  {d-frudosc,  fruit  sugar)  action 
of  boiling  water  on  (dk  Bbuyn  and 
VAN  Ekenstein),  a.,  i,  225. 

action  of  heat  on  solutions  of  (Ray- 
man  and  SuLc),  A.,  i,  348. 

action  of  hydrogen  bromide  on,  in 
presence  of  ether  (Fenton  and 
Gostung),  T.,  557. 

action  of  hydrogen  peroxide  on,  in 
presence  of  ferrous  sulphate  (Cross, 
Bevan  and  Smith),  T.,  471  ; 
P.,  1898,  116. 

action  of  lead  acetate  on  ;  occurrence  of, 
in  factory  products  (Prinsen  Geer- 
LIGS),  A.,  i,  225. 

action  of  lead  hydroxide,  or  of  alkali 
hydroxides  on  (de  Bbuyn  and  van 
Ekenstein),  A.,  i,  227. 

non-oxidation  of,  by  acetic  acid  bacteria 
(Siefert),  a.,  ii,  399. 

activity  of  yeast  extract  with  (Buch- 
neb),  a.,  ii,  396. 

fate  of,  in  the  organism  after  sub- 
cutaneous injection  (Voit),  A., 
ii,  344. 

detection  of  (Sjollema),  A.,  ii,  356. 
Lichenin,  from  Iceland-moss,  hydrolysis 

of,  and  its  action  on  rabbits  (Brown), 

A.,  ii,  448. 
iso-Lichenin,  from  Iceland  moss  (  Brown), 

A.,  ii,  448. 
Lichenostearic    acid,    occurrence  of,  in 

Getraria  islandica,  its  salts  and  acetyl 

derivative  (Hesse),  A.,  i,  534. 
Lichens,    constituents  of    (Zopf),    A., 
i,  89,  489;  (Hesse),  A.,i,  378,531, 
677. 

detection  of  emulsin  in  (H^rissey), 
A.,  i,  612. 
Light,   physical   and   chemical  changes 
induced       by        (Roloff),        A., 
ii,  417. 

absorption  of  violet  rays  of,  by  un- 
saturated ketones  (Wallach),  A., 
i,  194. 

Phosphorescence  of  strontium  sulphide 
(MouRELo),  A.,  ii,  292,  493, 

Photoelectric  properties  of  salts  co- 
loured by  heating  in  the  vapour  of 
alkali  metals  (Elster  and  Geitel), 
A.,  ii,  201. 

influence  of,  on  diastatic  ferments,  and 
its  biological  significance  (Green), 
A.,  ii,  399. 

influence  of,  on  germinating  seeds  of 
Pisum  sativum  (Van  de  Velde), 
A.,  ii,  302. 
Lignin,  constitution  of  (Klason),   A., 
i,  398. 

separation  of  cellulose  and  hemicellu- 
lose  from  (Hoffmeisteb),  A., 
ii,  544. 
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Lignone    colouring    matters    (Liebeb- 

MANN  and  Cybulski),  A.,  i,  378. 
Lime.     See  Agricultural  Chemistry. 
Limestones,   analysis  of    (Sundstrom), 
A.,  ii,  310. 
estimation  of  iron  in  (i)E  Paepe),  A., 
ii,  53. 
Limonite  {stilpnosideritc)  from  the  Bea- 
consfield     meteorite      (Cohen),     A., 
ii,  172. 
Linalool,  from  oil  of  sassafras  bark  and 
leaves  (Power  and  Kleber),  A.,  i,  327. 
Linneeite,  action  of  sulphur  monochlor- 

ide  on  (Smith),  A.,  ii,  571. 
Linseed  oil  and  varnish,  analysis  of  (Lip- 
pebt),  a.,  ii,  58. 
estimation  of  rosin  and  rosin  oil  in  (de 
Koningh),  a.,  ii,  546. 
Liquefaction  of  air  or  nitrogen  contain- 
ing hydrogen  or  helium  (Dewar), 
P.,  1897,  186. 
of  fluorine  (MoissANand  Dewar),  P., 

1897,  178. 
of  hydrogen  and  helium  (Dewar),  T., 
528  ;  P.,  1898,  129. 
Liquids,      crystalline-,       viscosity       of 
(Schenck),  a.,  ii,  563, 
extraction   of,    apparatus    for    (Wr6- 
blewski),  a.,  ii,  182. 
Lithium,   occurrence   of,   in   beet-sugar 
residues     (voN     Lippmann),     A., 
ii,  180. 
carbide  (MoissAN),  A.,  ii,  333. 
chloride,  transference  ratios  of,  in  dilute 
solutions  (Bein),  A, ,  ii,  553. 
vapour    pressures   of   solutions    of 

(Wade),  A.,  ii,  16, 
solubility  and  heats  of  solution  and 
dilution  of,  in  water  and  methylic 
and  ethylic  alcohols  (Lemoine), 
A.,  ii,  115. 
hydroxide,  dielectric  constants  of,  at 
-  185°  when  mixed  with  ice  (Dewar 
and  Fleming),  A.,  ii,  279, 
nitride  (Dennis  and  Benedict),  A., 

ii,  426. 
sulphate,  polarisation  in  the  electro- 
lysis of  (Jahn),  a.,  ii,  497, 
vapour  pressure  of  a  saturated  solu- 
tion of  (Lescceue),  a.,  ii,  109, 
jjeruranates  (Melikoff  and   Pissar- 

jewsky),  a.,  ii,  165. 
jjcrvanadate  (Scheuer),  A. ,  ii,  340. 
detection     of,    spectroscopically    (de 
Gbamont),  a.,  ii,  636. 
Litmus  paper,  preparation  of  sensitive 

(Ronde),  a.,  ii,  44. 
Liver,  action  of,  in  converting  fat  into 
sugar  (Weiss),  A.,  ii,  343. 
glycogenesis  in  (Pavy),  A.,  ii,  239. 
percentage  of  iron  in  the,  in  cases  of 
malaria  (Dutton),  A.,  ii,  616. 
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Liver,  formation  of  nrea  in  the  (LoKWi), 
A.,ii,  617. 
formation  of  area  in  the,  from  amido- 

acids  (Salasrin),  A.,  ii,  441. 
estimation  of  glycogen  in  (Auhtin), 
A.,  ii,  265. 
Liver- dextrin  (Seeobn)  A.,  i,  619. 
Lophine,       thermochemical      data      of 

(Dem^vinr),  A.,  ii,  368. 
Lophophorine    and     its     hydrochloride 

(Hefftek),  a.,  i,  500. 
Lnceme.     See  Agricultnral  Chemistry. 
Lnoiom  (Shaplriou),  A.,  ii,  74. 
Longi,  active  absorption  of  oxygen  by 
the  (LoRRAiN  Smith),  A.,  ii,  178. 
causes  of   absorption   of  oxygen   by 
the  (Haldank  and  LoRRAiN  Smith), 
A.,  ii,  34. 
Lupin,  yellow,  alkaloidsof  (Ritthausek), 

A.,  i,  498. 
Lapins.     Sco  Agricultnral  Chemistry. 
Lnpinidine  and  Lnpinine,  preparation 

of  (Ritthausen),  a.,  i,  498. 
Lupinut  anguat^oliut,    constituents    of 
seeds  and  etiolated    seedlings  of 
(Mkrlis),  a.,  ii,  133. 
and  L.  luteus,  seedlings,  percentage 
of  amido-acids  in,  and  estimation 
of  asparagine  in  (Schvlze),    A., 
ii,  628. 
seeds,  the  protcids  of  (Osborne  and 
Campbell),  A.,  ii,  628. 
Lupinus  lutetu,  alkaloids  of  (Ritthau- 
sen), A.,  i,  498. 
relation    between    respiration    and 
proteids     in     (Palladia),     A., 
li,  248. 
Lnpnlinie  aeid  (Barth  and  Lintnbr), 

A.,  i,  678. 
aa  Latidine.   See  2  :  6-Dimethylpyridine. 
Lntidinecarboxylio  acid.     See  2  :  4-Di- 

methylpyiidiiie-S-carboxylic  acid. 
Lntidone.  See  4-Hydroxy-2  :  6-dimethj'l- 

pyiidine. 
«f'-Latidostyril    (2  :  i-dimethylpyridone), 
nitration  of,  and  its  amino-  and  nitro- 
derivatives  (Collie  and  Tickle),  T., 
229,  232;  P.,  1898,  .'^0. 
iff-Lntido8tyrilcarboxylic    acid,    amino- 
and  nitro-  and  their  etliylic  salts  (Col- 
lie and  Tickle),  T.,  233,  234  ;  P., 
1898,  50. 
Lymph,  origin  and  properties  of  (Asiier 

and  BARBfeEA),  A.,  ii,  239. 
Lysidine,  influence  of,  on  urine  analysis 

(Bardach),  a.,  ii,  268. 
Lysine,    presence  of,  in    "antipeptone " 
(Kutscher),  a.,  i,  611. 
preparation  of,   from  protamines  and 
its  isolation  (Kossel),  A.,  i,  715. 
Lysuric  acid,  m.  p.    of,   and  its  salts 
(Willdenow),  a.,  i,  713. 


Ljzose,   f^m  (i-galactosc  (Wohl    and 
List),  A.,  i,  168. 


Macleya  cordata,  the  alkaloids  of  (Hopf- 

oartnf.r),  a.,  i.  606. 
Xaeleyine,   identity  of,  with  protopine  ; 
salts,    and    oxidation    and   reduction 
products  (Hopfgartner),  A.,  i,  606. 
Madupite  from  Wyoming  (Cross),  A., 

ii,  126. 
Magenta    8.,    SchiiTs      reaction    with 

(Cazeneuve),  a.,  i,  568. 
Jfagnesinm,      spectnim      of,    at    high 
temperatures  (Lockyer),  A.,  ii,  2. 
action  of,  on  cupric  sulphate  (Clowes 
and     Caven),       P.,     1897,      221; 
(Divers),  P.,  1898,  57. 
action  of  anhydrous    nitric  acid   on 
(Veley  and  Manley),  A.,  ii,  277. 
Magnesium      ammonium,      sodium    or 
potassium  bromides  (de  Schulten), 
A.,  ii,  512. 
oxybromide  (Tassilly),  A.,  ii,  117. 
carbonate,  estimation  of,   in  presence 
of  calcium    carbonate,    silica,    &c. 
(Sundstrom),  a.,  ii,  310. 
hydrogen     carbonate,     solubility     of 
(Trkadwell     and    Reuter),    A., 
ii,  474. 
potassium  carbonate   (Reynolds),  T., 

264;  P.,  1898,  54. 
carbide  (Moissan),  A.,  ii,  333. 
chloride,  transference  ratios  of(BEiN), 
A.,  ii,  554. 
equilibrium  in   systems  containing 
water    and     (van't    Hoff    and 
Meyerhoffer),  a.,  ii,  564. 
cadmium      chloride,    crystallography 
and   solubility   of   (Rimbach),  A., 
ii,  168. 
sodium  chloride'  (de  Schulten),  A., 

ii,  512. 
oxide      and     hydroxide,     crystallised 

(de  Schulten),  A.,  ii,  524. 
ammonium,    phosphate,     ignition    of 
(Schmoeoeb),  a.,  ii,  455. 
phosphates  (Struve),  A. ,  ii,  580. 
sulphate,     electrical    conductivity   of 
(Kohlrausch,     Holborn,     and 
Diesselhobst),  A.,  ii,  367. 
transference  ratios    of  (Bein),  A., 

ii,  554. 
vapour    pressure     of    a     saturated 
solution  of  (Lesc(EUB),  A., ii,  109. 
potassium       sulphate       (langbeinite), 
(Luedecke),  A.,  ii,  168. 
Magnesium  organic  compounds : — 
Magnesium,  platinocj'anide,  hydrates 
of,  and  solubility  of   (Buxhoev- 
den  and  Tammann),  A.,  i,  59, 
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Magnesium  organic  compounds  : — 

Magnesium,    ruthenocyanide    (Howe 
and  Campbell),  A.,  i,  615. 
Magnesium,  detection   and  estimation 
of  :— 
detection  of,  microcliemically 

(Romijn),  a.,  ii,  458. 
detection     of,     spectroscopically   (de 

Gramont),  A.,ii,  636. 
effect     of,      on     copper     estimation 

(Bbeaeley),  a.,  ii,  258. 
use  of,  in  qualitative  analysis  (Hem- 
pel),  A.,  ii,  184. 
estimation   of,  alkalimetrically  (Les- 
cceur),  a.,  ii,  456. 
Magnesoferrite         from         Stromboli 

(Bergeat),  a.,  ii,  79, 
Magnetic  properties  of  liquid    fluorine 
(Molssan  andDEWAR),  P.,  1897,  181. 
Magnetic  rotation.  See  Photochemistry. 
Magnetite  from  Hungary  (Nyiredy)  A., 
ii,  602. 
electrical     conductivity    and    specific 
heat  of  (Abt),  A.,  ii,  107. 
Maize.     See  Agricultural  Chemistry. 
Maize  meal,  the  globulins  (maize-edest- 
in  and  maize-globulin)  of  (Osborne), 
A.,  i,  391. 
Malachite-green,    action    of    methylic 

iodide  on  (Rosenstiehl),  A.,  i,  33. 
Malachite-green  colouring  matters, 
new  method  of  preparation  (Noel- 
ting),  A.,  i,  143. 
reduction  of  (Prud'homme),  A.,  i,  568. 
Maleamic    acid,   amino-,   ethylic    salt, 
reduction  of  (Thomas-Mamert),  A., 
i,  463. 
Maleic  acid,  electrolytic  dissociation  of 
(Smith),  A.,  ii,  285. 
action  of  silent  electric  discharge  on, 
in  presence  of  nitrogen   (  Berth  E- 
lot),  a.,  i,  558. 
influence    of,    on    fungi    (Wehmer), 

A.,  ii,  398. 
ethylic  salt,  action  of  dimethylamine 
on    (KoRNER    and    Menozzi),    A., 
i,  240. 
Maleic  acid,  amino-,  constitution  of  de- 
rivatives of  (Thomas-Mamert),  A., 
i,  463. 
bromo-,  hydrogen  sodium  salt  (Lossen 

and  Riebensahm),  A.,  i,  358. 
chloro-    and    bromo-,    preparation    of 
(Walden),  a.,  i,  177. 
Maleic  anhydride,  action  of  a  chloroform 
solution  of  chlorine  and  bromine   on 
(Walden),  A.,  i,  177. 
Maleinphenylamic  acid,  methylic  salt  of 
(HooGEWERFF  and  Van  Dorp),  A., 
i,  589. 
Malic  acid,  presence  of,  in  oak  wood  and 
bark  (Metzger),  A. ,  ii,  88. 


Malic  acid,  electrolytic  dissociation  of 
(Smith),  A.,  ii,  285. 
effect  of  temperature  on  the  acidity  of 

(Degener),  a.,  i,  404. 
action  of  silent  electric  discharge  on, 
in  presence  of  nitrogen  (Berthe- 
lot),  a.,  i,  559. 
action  on  titanium   chloride  (Berg), 

A.,  i,  6Q. 
compound  of,  with  titanic  anhydride 

(Berg),  A.,  i,  66. 
estimation  of,    in  tobacco  (Kissling), 
A.,  ii,  659. 
Malic  acid,    hydrogen  ammonium  salt, 
racemic   transformation    of  (Van't 
HoFF  and  Dawson),  A.,  i,  299. 
silver  salt,  action  of  ethylic,  t'soprop- 
ylic     and     ?i-butylic     iodides     on 
(PuRDiE  and    Lander),    T.,    288, 
293,  295  ;  P.,  1898,  76. 
ethylic  salt,  and  iwpropylic  salt,  rota- 
tion of  (PuRDiE  and  Lander),  T., 
288,  293. 
action  of  ethylene   on   (Puedie  and 
Lander),  T.,  301. 
Malic  acid,  l3romo-,  probable  non-exist- 
ence of  (LossEN  and  Mendthal),  A., 
i,  358. 
Malic   acid,   stereoisomeric,  from  Cras- 
sulaccce,   and   its    anhydride,   its  cal- 
cium,  barium,   silver   and  lead   salts, 
its    dimethylic    salt  and    its    amide, 
also     its    reduction    (Aberson),    A., 
i,  513. 
d-  and  Z-Malic  acids  from  I-  and  c^-chloro- 
or  bromo-succinic  acids  (Walden  and 
LuTz),  A.,  i,  127. 
Malic  anhydride  (malide),  and  its  di- 
methylic and  diethylic  salts  and  silver 
salt  (Aberson),  A.,  i,  514. 
Malonanilide,  action  of  acetic  anhydride 
on  (von  Pechmann  and  Schmitz),  A., 
i,320. 
Malonic  acid,  allotropic  forms  of  (Nicol), 
A.,  ii,  369. 
electrolytic    dissociation   of   (Smith), 

A.,  ii,  285. 
equilibrium     in     systems    containing 
ether,   water  and    (Klobbie),    A., 
ii,  156. 
Malonic    acid,   alkali  salts,   electrolysis 
of  (Petersen),  A.,  i,  353. 
ethylic  salt,  preparation  of  (NoYEs), 
A.,  i,  11. 
rate     of    hydrolysis    of,    by     soda 

(Hjelt),  a.,  ii,  566. 
theory  of  the  action  of  alkylic haloids 
on  the  sodium  derivative  of(NEF), 
A.,  i,  107. 
action  of  bromacetal  on  the  sodium 
derivative  of  (Perkin  and  Sprank- 
LINO),  P,,  1898,  112. 
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Halonic    acid,  ethylic  salt,   action    of 
cyanogen  on  the  sodium  deriva- 
tive or(TRAUBE),  A.,  i,  241. 
action  of  ethylic  bromopropylic  ether 
on  the  sodium  derivative  of  (Stone 
and  NovEs),  A.,  i,  60. 
action  of  ethylic  iodide  with  zinc  or 
sodium    chloride   on   (Nef),    A., 
i,  107,  108. 
condensation  of,  with  formaldehyde 
(Perkin  and  Hawortii),  T.,  339  ; 
P.,  1898,  45. 
condensation  of,  with  furfuracralde- 

hvdc(RoHMEK),  A.,  i,  300, 
condensation  of,  with  dibromindonc, 
hydroxybromindone,  and  a-  and  3- 
bromocarmin  (LiEnERMANx),  A., 
i,  682. 
Malonio  acid,  bromo-,  ethylic  salt,  action 
of  ethylic  sodiomalonatc  on  (Nsr), 
A.,  i,  107. 
chloro-,  ethylic  salt     (Fritsch),  A., 

i,  63. 
iodo-,  methylanilide  of,  from  the  suc- 
cessive action  of  sodium  and  iodine 
on  malonio  methylanilide  (Vurlan- 
DER       and       Herrmann),       A., 
i,  633. 
Xalonomethylanilide,  action  of  sodium 
and  solution  of  iodine  on  (Vorlander 
and  Hekrmanx),  a.,  i,  633. 
Malt.     See  Agricultural  Chemistry. 
Maltase,  presence  of,   in  yenst  extract 
(BrciiNER),  A.,  ii,  347. 
preparation  of,  from  yeast,  its  proper- 
ties and  tests  (Hill),  T.,  634;  P., 
1898,  635—637. 
Maltose,  probable  synthesis  of,  by  action 
of  maltase  on  dextrose  (Hill),  T., 
649  ;  P.,  1898,  157. 
from  the  action  of  diastase  on  starch 

(Pottevin),  a.,  i,  551. 
from  the  action  of  diastase  on  soluble 

starch  (Syniewski),  A.,  i,  551. 
specific  rotatory    power    and    cupric- 
reducing  power    of   (O'Sullivan), 
A.,  i,  619. 
action  of   hydrogen    bromide  on,   in 
presence    of    ether     (Fknton    and 
Gostling),  T.,  557. 
influence  of  dextrose  and  of  the  con- 
centration    of     solution     on     the 
hydrolysis  of,    by  maltase   (Hill), 
T.,  641—649;  P.,  1898,  157. 
non-oxidation  of,  by  acetic-acid  bacteria 

(Siefert),  a.,  ii,  399. 
activity  of  yeast-extract  with  (Bucii- 

ner),  a.,  ii,  396. 
octonitrate    ("Will  and  Lenze),   A., 
i,  228. 
wo-Maltose  (Lintnek),  A.,  i,  460. 
constitution  of  (Ost),  A. ,  i  6. 


Malus    aymmunis.       See     Agricultural 

Chemistry. 
Mandarin  oil,  rf-limonene  from  (Gilde- 

MKisTEK  and  Stephan),  A.,  i,  202. 
Mandelic    acid,     allotropic     forms     of 
(NicoL),  A.,  ii,  369. 
reaction  of,  with  amines  (Bischoff), 

A.,  i,  73. 
2  :  5-dtchloro-  (Gnehm  and  SchOle), 
A.,  i,  312. 
Mandelooitrile,  action  of  silicon  tetra- 
chloride on  (Harold),  A.,  ii,  609. 
2  :  5-(/i'cliloro-  (Gneum  and  SchOle), 
A.,  i,  312. 
Mandragorine    (Ahren's),    presence    of 
hyoscyamine  in  (Tuoics  and  Went- 
zel),  a.,  i,  708. 
Manganese,  occurrence  of,  in  beet-sugar 
residues     (voN      Lipp.maxn),     A., 
ii,  180. 
preparation  of,  by  means  of  aluminium 

(GoLDSCiiMinT),  A.,  ii,  509. 
dei)endence   of    the   oxidising    power 
of    laccase    on     (Bertrand),    A., 
i,  53,  128. 
Manganese  oomponnds,  influence  of,  on 

accnmnlators  (Knorre),  A.,  ii,  6. 
Manganese    carbide     (Moissan),     A., 
ii,  161. 
dissociation  of  (Gin  and  Lklkux), 
A.,  ii,  511. 
carbonate,  crystallised  (de  Sohulten), 

A.,  ii,  32. 
potas-iium  carbonate  (Reynolds),  T., 

2C4;  P.,  1898,  54. 
chloride,  transference  ratios  of  (Bein), 

A.,  ii,  554. 
oxide,   action  of   arsenious    acid    on 

(Reichard),  a.,  ii,  22. 
rfioxide,  reduction  of,  to  carbonate  by 
action  of  decomposing  organic  matter 
(Adeney),  a.,  ii,  86. 
Permanganates,  estimation  of,  electro- 

lytieally  (Excels),  A.,  ii,  52. 
phosphide  (Granger),  A.,  ii,  474. 
silicide,    action    of    sulphur    on    (de 

Chalmot),  a.,  ii,  114. 
sulphate,  hydrates  of  (Schieber),  A., 
ii,  520. 
and  nitrate,    vapour    pressures   of, 
saturated  solutions  of  (Lesc(eur), 
A.,  ii,  109. 
csBsiumalum  (PicciNl),  A.,  ii,  521. 
vanadate  (Scheuer),  A.,  ii,  340. 
Manganic  chloride,  and  its  double  salts 
with    potassium     and    ammonium 
chlorides  (Rice),  T.,  260;  P.,  1898, 
53. 
Manganese  organic  compound — 

Manganese  ferrocyanides  (Stone  and 
van  Ixgex),  a.,  i,  347;  (Miller and 
Mathews),  A.,  i,  348. 
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Manganese,  detection,    estimation  and 

separation  of: — 
detection     of,    spectroscopically     (de 

Gramont),  a.,  ii,  636. 
effect     of,      on     copper     estimations 

(Bbeakley),  a.,  ii,  258. 
estimation   of,   electrolytically  (WoL- 

man),   a.,  ii,  50;  (ExgeI;s)  A.,  ii, 

52  ;  (Kaeppel)  A.,  ii,  354. 
estimation  of,  as  carbonate  (Austin), 

A.,  ii,  646. 
estimation    of,   as    sulphate    and    as 

oxide    (GoocH    and    Austin),    A., 

ii,  646. 
estimation   of,  by  precipitation   with 

chlorides  (GoocH  and  Austin),  A., 

ii,  645. 
estimation  of,  in  minerals  (Devisse), 

A.,  ii,  142. 
estimation  of,   in   iron    and  its   ores 

(Ford  and  Bregowsky),  A.,  ii,  540. 
estimation  of,  in  iron-ores  in  the  dry 

way  (Buttgenbach),  A.,  ii,  52. 
estimation    of,    in     steel     and    iron 

(Schneider),  A.,  ii,  94. 
separation  of  aluminium  from  (Leff- 

ler),  a.,  ii,  486. 
separation  of  aluminium  and  zinc  from 

(Parr),  A.,  ii,  52. 
separation     of     chromic     acid     from 

(Brearley),  a.,  ii,  409. 
separation  of  iron  from  (Brearley) 

A.,  ii,  96  ;  (Kaeppel)  A.,  ii,  354. 
separation  of  iron  from,  by  electrolysis 

(Engels),  a.,  ii,  192. 
separation    of   iron,    chromium     and 

aluminium    from   (Wy^nkoop),    A., 

ii,  54. 
Manganiferous  conglomerate  from  Essex 

(Dymond),  a.,  ii,  390. 
Mangel-wurzel.        See      Agricultural 

Chemistry. 
Mannitol,    presence  of,    in    Callopisvia 

vitcllinum  (Zopf),  A.,  i,  489. 
osmotic     pressure    -of    solutions     of 

(Naccari),  a.,  ii,  210. 
influence  of,  on  the  crystallisation  of 

sodium     chlorate      (Kipping    and 

Pope),  T.,  613;  P.,  1898,  160. 
action   of  hydrogen    bromide   on,    in 

presence    of     ether    (Fenton    and 

GosTLiNG),     T.,    557;    P.,     1898, 

147. 
action    of     acetic-acid     bacteria     on 

(Siefert),  A.,ii,  399. 
action   of  the   sorbose   bacterium    on 

(Bertrand),  a.,  i,  550. 
conversion  of,   into  levulose,   by    the 

sorbose     femient     (Vincent    and 

Delachanal),  a.,  i,  118. 
transformation  of,  into  oil  in  the  olive 

(Gerber),  a.,  ii,  131. 


Mannosaccharic  acid,  action  of  hydrogen 
bromide    on,    in    presence    of    ether 
(Fenton  and  Gostling),  T.,  558. 
Mannose,  action  of  alkali  hydroxides  on 
(de  Bruyn  and  van  Ekenstein), 
A.,  i,  227. 
pentanitrate  (Will  and  Lenze),  A., 
i,  228. 
Mantles,  incandescent  gas,  composition 

of(HiNTz),  A.,  ii,  339. 
Manures,    estimation  of   iron   and  alu- 
minium in  (Thomson),  A.,  ii,  142. 
estimation  of  nitrogen  in  (Devarda), 

A.,  ii,  350. 
estimation     of    phosphoric     acid     in 
(Cameron),    A.,    ii,   308;    (Glad- 
ding), A.,  ii,  405;  (Hebebrand), 
A.,  ii,  406. 
estimation  of  potash  in  (Ronnet),  A., 

ii,  457. 
See  also  Agricultural  Chemistry. 
Marcasite,    constitution    of    (Starke, 
Shock,  and  Smith),  A.,  ii,  602. 
action    of    sulphur   monochloride   on 

(Smith),  A.,  ii,  571. 
decomposition  products  of  (Lacroix), 
A.,  ii,  384. 
Margarine,    detection    of    (Partheil), 
A.,  ii,  99  ;  (Bremer),  A.,  ii,  226. 
detection  of,  in  cheese  (Hefelmann), 
A.,  ii,  266. 
Marl.     See  Agricultural  Chemistry. 
Martite  (?)  from  Stromboli  (Bergeat), 

A.,  ii,  79. 
Maskelynite   in    the    Fisher    meteorite 

(Winchell),  a.,  ii,  172. 
Masut.     See  under  Petroleum. 
Maysin   {maize  myosin)  (Osborne),  A., 

i,  391. 
Meadow-grass.     See  Agricultural  Che^m- 

istry. 
Meal,  detection  of  sawdust  in  (Le  Roy), 

A.,  ii,  652. 
Meal-worm,  presence  of  proteid  reserve 
material,  acid  phosphates,  and  enzymes 
in  intestines   of  (Biedermann),    A., 
ii,  614. 
Meat,  estimation  of  boric  acid  in  (Fre- 

SENius  and  Popp),  A.,  ii,  352. 
Meat-extracts,    detection   of   gelatin  or 
albumin  in  (Beckmann  and  Schar- 
fenberger  gen.  Sertz),  a.,  i,  55. 
estimation  of  gelatin  in  (Rideal  and 
Stewart),  A.,  ii,  319. 
Meat-peptones,  precipitation  of  proteids 
from  (Schjeuning),  A.,  ii,  272,  416, 
658. 
Mechanical    representation     of    intra- 
molecular   change    (Lapworth),    T. 
448;  P.,  1897,  246. 
Meconic  acid,   constitution    of  (Pera- 
toner),  a.,  i,  69. 
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Meoonine,  formation  of  (Fbitscb)  A., 
i,  664. 

detection  of  (Bbuylants),  A.,  ii,  270. 
Melanins,   composition    and    nattire  of 

(Scn.MiKHEnERG),  A.,  i,  342. 
Melanoidic  acid,   preparation  and  pro- 

iterties     of      (ScHMIKDEBERO),      A., 

1,  842. 
Helanotekita  from  New  Mexico,  formula 

of  (Wauues),  a.,  ii,  607. 
Helanterite  in  Paris  basin  (Lackoix), 

A.,  ii.  384. 
Melibiose,  rotatory  power  of ;  reducing 

power  of  (Bau),  A.,  i,  396. 
Mellitio  acid,   from  oxidation  of  char- 
coal  by  nitric  acid  (DicKbox  and 
Easteufikld),  p.,  1898,  163. 

action     of     diazomethano    on    (voN 
Pecumann),  a.,  i,  884. 
Melting  points,  method  of  determining 
(JifusEiKiscn),  A.,  ii,  152. 

of  miiuTala  (Ccsack),  A.,  ii,  383. 
Membranes,   semi-permeable  (Mijkbh), 

A.,  ii,  505. 
Memorial    lecture,   Kekule    (JArr),  T., 

97  ;  1'.,  1897.  235;  discussion.  P.,  287. 
Memorial  to   Council  with  refereuce  to 

tlie   election  of    officers ;   opinion    of 

coun.scl    thereon ;   action  of   Council 

thereon ;       correspondence       relating 

thereto.  P.,  1898,  2,  4,  33,  61. 
Menthol,  and  its  salts,  rotatory  powers 

of  (TcniioAEKK),  A.,  ii,  276,  495. 
Mentholamine  {aminomcnthol)  sulphate 

(Kdnowalokf  and  Iscuewsky),  A., 

i,  530. 
Menthone,  2-amino-,  hydrochloride,  pla- 
tiuochloride  (Oddo),  A.,  i,  146. 

4-amino-,  hydrochloride,  oxime,  semi- 
carbazone  and  benzoyl  derivative  of 
(KoXOWALOFFand  IdCHEWSKV),  A., 

i,  530. 

4-nitro-  (Konowaloff  and  Ischew- 
•sKV),  A.,  i,  530. 
Menthone -carboxy lie  acid  and  -dicarb- 

oxylic  acid  (Oddo),  A.,  i,  146. 
Menthoneoxime  (Oddo),.  A.,  i,  146. 
cis-  and  ^m;t^-Menthylamines  and  their 

carbaniides      and      pheuylcarbamides 

(Wam.acu  iuid  Wkkner),  A.,  i,  485. 
Menthylic    carbonate     (Erdmaxn    and 

Htth),  A.,  i,  37. 
Mercaptans.     See  :  — 

4  :  5-Diisobutylglyoxaline       hydro- 
sulphide. 

4  : 5-Dipropylglyoxalino        hydro- 
sulphide. 

Glycolylanilidc,  tliio- 

Thiopheuol  [phenylic  mercaptan). 

»i-Xylylmethylimidazolylmercaptau. 
Mercaptides,  action   of  alkylic   haloids 

on  (HoFMAXN  and  Kabe),  A.,  i,  458. 


Mereury,  colloidal  (Lottermoser),  A., 
ii,  586. 
molecular  weight  in  the  liquid  state 
and      heat      of      evaporation      of 
(Tkaibe),  A.,  ii,  469. 
spectrum  of  (Kalahne),  A.,  ii,  649. 
electrodes,  rate  of   disappearance   of, 

polarisation  of  (Klein),  A.,  ii,  7. 
action  of  hydracids  and   oxygen  on 

(Bekthelot),  a.,  ii,  163. 
action  of   anhydrous    nitric    acid   on 

(Vei-EY  and  Masley),  A.,  ii,  277. 
action  of  concentrated  sulphuric  acid 
on     (Berthelot),     A.,     ii,     164  ; 
(Baskerville   and    Miller),   A., 
ii,  586. 
Mercury  phosphide  (Granger),  A.,  ii, 

474. 
Mercuric  salts,  estimation  of  (Vanino 
and  TiiEruERT),  A.,  ii,  141. 
arsenide,   and    the   action    of  alkylic 
iodides  on  (Partiieil  and  Amort), 
A.,  i,  351  ;  A.,  ii,  334. 
chloride,    boiling    points  of  ethereal 
solutions     of     (Lbspieau),    A., 
ii,  283. 
hydrolytic  dissociation  of  (Ley),  A., 

ii,  66. 
action  of  arsine  on  (Partueil  and 

Amort),  A.,  ii,  334. 
compounds  of  strontium   chromatc 
with     (Belugou  ;     Imbert    and 
Belugou),  a.,  ii,  5U. 
oxide,  and  ammonio-chlorides,  action 
of  arsenious  acid  on  (Reruard), 
A.,  ii,  22. 
behaviour  of  glycerol  with  (BcLLN- 
heimbr),  a.,  ii,  262. 
sulphate,    action   of   dilute  sulphuric 
acid      on      (Guinchaxt),       A., 
ii,  27. 
hydrolytic  decomposition  of  (GuiN- 
chant),  a.,  ii,  18. 
Mercuroas  iodide,   colour  of  amorphous 

(Fkanvois),  a.,  ii,  334. 
Mercury  organic  compounds  : — 

Mercury   compounds  of  organic  bases 

(Pesci),  a.,  i,  648. 
Mercuryacetamide,  behaviour  towards 
certain  nitrogen  comi)ounds  (FoRS- 
ter),  T.,  783;  P.,  1898,  169. 
Mercurydimethyl-iAtoluidine  (Pesci), 

A.,  i,  649. 
Mercurydiphenyl,    from    phenylhydr- 
azine  and  mercury  acetamide  (FoRS- 
ter),  T.,  791  ;  P.,  1898,  169. 
Mercuryditolylenemercuridiam- 
monium    hydroxide    and    its    salts 
(Pksci),  a.,  i,  649. 
Mercury  ditolylenetetramethylmer- 
curidianunonium  liydroxide  and  its 
salts  (Pesci),  A.,  i,  648. 
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Mercury  organic  compounds  : — 

Mercuric  mercaptide,  action  of  ethylic 
bromide  and  iodide,  and  of  nitric 
oxide  on  (Hofmaxn  and  Rabe), 
A.,  i,  458. 
mercapto- bromide,  -iodide  and 
-nitrate,  the  action  of  heat,  and 
the  compounds  formed  with  am- 
monia (HoFMANX  and  Rabe), 
A.,  i,  458. 
Mercury-a-naphthyl    nitrate  (Kunz), 

A.,  i,  528. 
Mercury-^^-toluidine      (Pesci),      A., 

i,  649. 
Mercury -jj-tolyl  nitrate   (Kunz),   A., 

i,  528. 
Osymercarbides  and  their  salts  (Hof- 

MAXx),  A.,  i,  635. 
Substance    CgHg^Ij.   from    action  of 
ethylic      iodide      on      substance 
C2Hg2N04H       (HOFMANN),       A., 
i,  636. 
C2Hg2N04H,      CjHgaHsNgO-,    and 
CgHgHgOs,    from  action   of  mer- 
curic nitrate  on  acetylene  or  acetal- 
dehyde,  on  acetone,  and  on  ethylic 
acetoacetate    respectively    (Hof- 
maxk),  a.,  i,  635. 
Mercury,  estimation  and  separation  of : — 
effect      of,      on     copper     estimation 

(Breaeley),  a.,  ii,  258. 
estimation  of  (Hanus),  A.,  ii,  461. 
estimation  of  bismuth  in  presence  of 
(VAXiNoandTREUBERr),  A.,ii,  259. 
separation       of       aluminium       from 
(Havens),  A.,  ii,  645. 
Mercury-aluminium  couple  (Cohen  and 

Calvert),  P.,  1898,  10. 
Meroquinenine,  and  its  bronio-,  nitroso- 
bromo-,       and      acetyl       derivatives 
(Grimaux),  a.,  i,  454. 
Mesaconic  acid,  electrolytic  dissociation 
of  (Smith),  A.,  ii,  285. 
hydrogen  a-ethylic  salt,  hydrolysis  of 

(AxscHtJTz),  A.,  i,  127. 
hydrogen  a-methylic,  j8-methylic,  and 
«-ethylic     salts     (AxscHurz     and 
Drugmax),  a.,  i,  128. 
Mesidine,  reaction  of  ally  lie  bromide  with; 
velocity  constant  of  (Menschutkin), 
A.,  i,  187. 
w-Mesitylamine,   velocity    constants  of 
action  of  allylic  and  inethylic  bromides 
on  (Menschutkin),  A.,  i,  409. 
Mesitylcarboxylic  acid.     See 

)3-iso-Cuminic  acid. 
Mesitylene  (1:3  -.b-trimethylbenzenc) 
<riamino-,  and  its  hydrochloride 
(Weidel  and  Wexzel),  A.,  i,  580. 
nitroso-,  behaviour  of,  towards  diazo- 
methane(  VON  Pechmanx  and  Nolo), 
A.,  i,  810. 


Mesitylenesulphon-metbylamide 
-dimethylamide  and  -ethylamide 

(Schreinemakers),  a.,  i,  321. 
Mesitylenic    acid   (3  :  5-dimethylbcnzoic 
acid),    calcium    salt,    water    of   crys- 
tallisation of  (Salzek),  a.,  i,  315. 
Mesityl  oxide  {methyl  isohutcnyl  ketone, 
isopropylideneacetone),      action      of 
hydroxylamiue    on    (Harries  and 
Lehmann),  a.,  i,  123  ;   (Harries 
and  Jablonski),  A.,  i,  408. 
action   of  nitric  oxide  on   (Traube), 

A.,  i,  350. 
action    of    sodium    on    (Freer    and 

Lachman),  a.,  i,  121. 
behaviour     of,     towards    sulphurous 
acid     (Kerp    and     Muller),     A., 
i,  265. 
condensation    of,   with   benzaldehyde 
(Vorlander),  a.,  i,  28. 
a-Mesitylozime  and    its    hydrochloride 
(Harries  and  Jablonski),  A.,  i,  401. 
;8-Mesityloxime,  and  its  hydrochloride 
(Harries      and    Jablonski),    A., 
i,  401. 
hydrochloride,  transformation  of,  into 
diacetonehydroxylamine         hydro- 
chloride (Harries   and  Gley),  A., 
i,  568. 
Mesotartaric  acid.     See  Tartaric  acid. 
Metabolism,  minimum   nitrogenous,    of 
the  living  body  (Schondorff),  A., 
ii,  394. 
relation      of,      to      muscular      work 

(ZuNTz),  A.,  ii,  83. 
animal,   fate   of    the    phosphonis   of 

proteids  in  (Stein iTz),  A.,  ii,  615. 
influence  of   the    thyroid    gland    on 

(Schondorff),  A.,  ii,  34. 
during  fatty  degeneration  (Lusk),  A., 

ii,  238. 
during  inanition  (Daiber),  A.,  ii,  34  ; 
(Johansson,   Landgrex,  SoND:fiN, 
and  Tigerstedt),  A.,  ii,  238. 
role  of  sugar  in  (Zuxtz),  A.,  ii,  238. 
proteid,    effect  on,    of  dividing   food 
into  several  meals   (Krummacher), 
A.,ii,  173. 
human,      influence     of  nucleins     on 
(MiLROY     and      Malcolm),      A., 
ii,  479. 
of  salmon  (Noel  Paton,  Boyd,  Dux- 
lop,  Gillespie,  Gulland,  Greig, 
and  Newbiggin),  A.,  ii,  173. 
vegetable.     See    Agricultural    Chem- 
istry. 
Metallic    hydroxides,      compounds    of 

iodine  with  (Rettie),  A.,  ii,  25. 
Metals,    action    of,      on     photographic 
plates  (Russell),  A.,ii,  287. 
carbonyl  compounds  of,   refraction  of 
(Nasini),  A.,  ii,  274. 
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MeUmorphiim,     contact,    of  phyllitcs 

(Dalmer),  a.,  ii,  82. 
Metanethoil     (Orndouff,    Terrasse, 

and  Morton),  A.,  i,  129. 
Metargon  (R.vmsay  and  Tuavehs),  A., 

ii,  574. 
Metastyrene,     action     of      heat     on 

(Lkmoinks),  a.,  i,  71. 
Heteorio  iron,   hydrogen  ^os  in  (Ram- 
hay  and  Tkavers),  a.,  li,  383, 
Meteorite  from  Ballinoo,  Western  Aus- 
tralia (Ward),  A.,  ii,  342,440. 
from  BeoconsBeld,  Australia  (Cohen), 

A.,  ii,  171. 
from  BischtUbe,  Russia  (Couen),  A., 

ii,  83. 
from  Botetourt,  Virginia  (Cou en),  A., 

u,  626. 
from    Chesterrille,    South    Carolina 

(Cohen),  A.,  ii,  83. 
from      Cincinnati      (Cou  en).       A., 

ii,  526. 
from  Fisher,  Minnesota  (Wimcuell), 

A.,  ii,  172. 
from  Hemalga,   Chili  (Cohen),     A., 

ii,  626. 
from  Jerome,  Kansas  (Washington), 

A.,  ii,  613. 
from    Lion      River,      South      Africa 

(Cohen),  A.,  ii,  82. 
from  Mooranoppin,  Western  Australia 

(Waku),  a.,  ii,  342. 
from  Muiigindi,  Queensland  (Ward), 

A.,  ii,  342. 
from  Nauheim,   Uesse  (Couen),   A., 

u,  526. 
from  Nedagolla,  Madras  (Cohen),  A., 

ii,  891 
from        Nenntmannsdorf,        Saxony 

(Cohen),  A.,  ii,  82. 
from  Newstead,   Scotland    (Cohen), 

A.,  ii,  391. 
from    Nocoleche,    New  South   Wales 

(Cooksey),  a.,  ii,  172. 
from  Oscuro  Mountain,  New  Mexico, 

(H11.1.S),  A.,  ii,33. 
from  Prambanan,  Java   (Cohen),  A., 

ii,  82. 
from   Primativa,   Chili   (Cohen),  A., 

ii,  391. 
from     Roeboume,     N.W.     Australia 

(Ward),  A.,  ii,  342. 
from  San  Angelo,  Texas  (Preston), 

A.,  ii,  613. 
from  Scriba,  New  York  (Cohen),  A., 

ii,  526. 
from  Smitbland,  Kentucky  (Cohen), 

A. ,  ii,  526. 
from  St.  Augustine's  Bay,  Madagascar 

(Cohen),  A.,  ii,  526. 
from  Touhil,    Siberia    (Khlaponin), 

A.,ii,  612, 


Meteorite      from      Zacatecas,      Hexic« 

(Cuhkn),  a.,  ii,  83. 
Meteorites,  average  sp.  gr.  of  (Farrino- 

ton),  a.,  ii,  171. 
catalogue  of    Australian    (Cooksey), 

A.,  ii,  172. 
spectra  of  (Hartley  and  Ramaue), 

A.,  ii,  236. 
si)ectrographic   analysis   of;   presence 

of   gallium,    silver,    lead,    &c.,    in 

(Hartley     and     Ramaoe),     A., 

u,  236. 
irons  as  nodular  structures  in  stony  ;sur- 

fitce  markings  and  internal  structure 

of  (PRF>roN),  A.,  ii,  343. 
minerals  of.  See  Khabdite,  Troilite,  kv. 
pseudo-  (C011F.N),  A.,  ii,  526. 
Methane  in  minerals  and  rocks  (Tilden), 

A.,  ii,  383. 
from  Italian  springs  (Nasini,  Ander- 

lini,  and  Sai.vauuri),  A.,  ii,  527. 
effect  of  electric  discharge  on,  alone 

and      in      presence      of     nitrogen 

(Berthelot).  a,,  i,  393, 
solubility  of,  in  alcohol  (Bohr),  A,, 

ii,  211. 
combination  of,  with  oxygen  under  the 

influence   of    the    silent    discharge 

(Mixter),  a.,  ii,  202. 
ignition  of  mixtures  of,  with  air  by  the 

electric  spark   or  by  incandescent 

wires  (CuuRiOT  and  Meunier),  A., 

i,  545. 
rate  of  oxidation  of,  by  potassium  per- 
manganate (Meyer  and  Saam),  A., 

ii,  19. 
estimation  of  (Noteh  and  Shei'HERd), 

A.,  ii,  642. 
estimation  of,  in  Arc-damp  (Hankus), 

A.,  ii,  461. 
Methane,    bromonitro-,    preparation    of 
(Tcherniac),  a.,  1,  116. 

action  of  formaldehyde  on  (Henry), 
A.,  i,  5. 
bromorfi'nitro-,  potassium  derivative  of 

(Scholl    and     Brennei.sen),    A., 

i,  345. 
^n'bromonitro-  {bromopicrin),  action  of 

Eotassium  cyanide  on,  and  of  car- 
onic  anhydride  on,  in  potash  solu- 
tion (Scholl and  Brennelsen),  A., 
i,  345. 
Iri-  and  <c<ra-halogen  derivatives  of, 
general    behaviour  of    (Nef),    A., 
i,  115. 
rftiodo-.     See  Methylene  rftiodidc. 
nitro-,  action  of  the  silent  electric  dis- 
charge   on,    in    the    presence   of 
nitrogen        (Beutuelot),        A., 
i,  552. 
action  of  bromine  on  (Tcherniac), 
A.,  i,  116. 
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Methane,  nitro-,  action  of  formaldehyde, 
of  zsobutaldehyde  and  of  t'sovaler- 
aldehyde  on  (Henry),  A. ,  i,  4,  5. 
isonitro-,   action   of  benzoic   chloride 
on  (Jones),  A.,  i,  173. 
action    of    mercuric     chlaiiJe    on 
sodium    derivative    of    (Jones), 
A.,  i,  174. 
Methanedisulphonic     acid     {methionie 
acid),  from  the  action  of  acetylene  on 
fuming  sulphuric  acid,  and   its   salts 
(Muthmann;       Schroeter),       A., 
i,  614. 
Methenylbisacetonedicarboxylic     acid, 
ethylic  salt,  from  the  interaction   of 
ethylic  salts  of  ethoxy-  and  diethoxy- 
raethyleneacetonedicarboxylic       acids 
(Errera),  a.,  i,  562. 
Methionie  acid.     See  Methanedisulpho- 

nic  acid. 
Methoxyacetanilide     (Lambling)     A., 

i,  588. 
•-Methoxybenzaldehyde    {methylsalicyl- 
aldehyde),  preparation  of  (Gatter- 
MANN  andFRENZEL),  A.,  i,  476. 
condensation   of,   with  acetonedicarb- 
oxylic       acid       (Petrenko-Krit- 
scHENKo),  A.,  i,  529. 
jt7-Methoxybenzaldehyde.        See    Anis- 

aldehyde. 
Methoxybenzene,    4-bromo-2 :  6-cZtnitro- 
(Meldola  and  Streatfeild),  T.,  688  ; 
P.,  1898,  166. 
anti-    and    sj/?i-;?-Methoxybenzenediazo- 
cyanide  (Hantzsch  and  Danziger), 
A.,  i,  78. 
o-Methoxybenzenesulphonic         acid 

(Franklin),  A.,  i,  522. 
2^-Methoxybenzenesulphonic  acid,  nitro-, 
potassium  salt,  and  amide  (Frank- 
lin), A.,  i,  523. 
o-Methoxybenzoic  add  (viethyUalicylic 
cccid),  5-chloro-,  and  its  barium  salt 
(Peratoner  and   Condorelli),   A., 
i,  641. 
?/i-Methoxybenzoic       acid,       6-chloro- 
( Peratoner  and  Condorelli),   A., 
i,  642. 
i'-Methoxybenzoic    acid.      See    Anisic 

acid. 
2'-  Methoxybenzoparoxazine  (Wheeler 

and  Barnes),  A.,  i,  694. 
p-Methoxybenzylic  alcohol.     See  Anisic 

alcohol. 
^-Methoxybenzylidenecatecholcarbohy- 
drazide  (Einhorn  and  Lindenberg), 
A.,  i,  410. 
i^-Methoxybenzylidenediaminocrotono- 

nitrile  (Mohr),  A.,  i,  26. 
o-Methoxybenzylsulphonamide,      nitro- 
(Marckwald     and     Frahne),     A., 


Methoxybisdiketohydrindene   (Gabriel 

and  Leupold),  A.,  i,  482. 
Methoxychlorobenzaldehyde     (Gattee- 

MANN  and  Frenzel),  A.,  i,  477. 
Methoxycotunarin,  amino-,  and  its  acetyl 

derivative,   disLvaino-,    nitro-,  dinitro- 

CBiginelli),  a.,  i,  251. 
m-    and  ^-Methoxydiphenylphthalamic 

acids,   and  their  silver  salts  (Piutti 

and  Piccoli),  A.,  i,  527,  528,  664_. 
^-Methoxyfonnazylbenzene,         ?;-nitro- 
'       (Wedekind),  a.,  i,  336. 
Methoxy-groups, estimation  of  (Gregor), 

A.,  ii,  490. 
Methoxymethylbisdiketohydrindene 

(Gabriel  and  Leupold),  A.,  i,  482. 
Methoxymethylphthalimide  (Sachs).  A,, 

i,  475. 
a-  and  /3-Methoxynaphthaldehydes,  and 

their  hydrazoncs  (Rousset),  A.,  i,  592. 
j8-Methoxynaphthoic  acid  (Rousset),  A., 

i,  592. 
o-     and      /3-Methoxynaphthylglyoxylic 

acids,  and  their  methylic  and  ethylic 

salts,     picrates,      and     phenylimides 

(Rousset),  A.,  i,  592. 
;j-Methoxyphenacyl-^-phenetidine,    and 

its    nitro-derivative    (Kunckell   and 

Johannssen),  a.,  i,  254. 
2-Methoxyphenol,     4- amino-,     and    its 

triacetyl  derivative  (Pfob),  A.,  i,  71. 
o-Methoxyphenylcarbamic     acid,     and 

bromo-,   ethylic  salts  (Ransom),   A., 

i,  416. 
4-j)Methoxyphenyl-2  :  6-dimethyl-l  :  4- 

dihydropyridine,  3 : 5-(^icyano-(MoiiR), 

A.,  i,  27. 
^-Methoxyphenylozamic    acid,     ethylic 

salt,  amide  (Piutti  and  Piccoli),  A., 

i,  320. 
«i-Methoxyphenylpyruvic  acid,  o-nitro- 
(Reissert  and  Scherk),  A.,  i,  316. 

^-nitro-,  audits  ethylic  salt  and  phenyl- 
hydrazone  (Reissert),  A.,  i,  316. 
Za-Methoxypropionic     acid      and      its 

sodium,  calcium  and  silver  salts,  and 

their  optical   activity   (Purdie    and 

Lander),  T.,  870;  P.,  1898,  171. 
za-Methoxypropionic     acid      and      its 

methylic  and   calcium   salts,  also   its 

resolution  with  morphine  (Purdie  and 

Lander),  T.,868  ;  P.,  1898,  171. 
2-Methoxy-l:4-quinol  (Pfob),  A.,  i,  71. 
3-Methoxyquinoline     methiodide     and 

methochloride,  preparation  of  (Claus 

and  HowiTz),  A.,  i,  274. 
2-Methoxy-l:4-quinone-4-monoxime  and 

-dioxime  ;    monacetyl  derivative   and 

methylic   ether  of  the  former  (Pfob), 

A.,  i,  71. 
Methoxyrosindone  and    its    methiodide 

(Fischer  and  Hepp),  A.,  i,  335. 
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jj-Methozy-oBulphobenzoic  acid  and  its 

salts  (iloALE),  A.,  i,  129. 
^-Methozysulphonefluorescein  ( Moale), 

A.,  i,  429. 
Methozytolnaldehydes,     isomeric,    pre- 
paration of  (Ga  iTKiiMANN  and  Fben- 
zkl),  a.,  i,  477. 
o-Hethozytoluimine     and     its     hydro- 
chloride (GAITEKMANXand  Frenzel), 
A.,  i,  476. 
^-Metkozytriphenyltetrasoliam    iodide, 

;;-nitro.  (Wedekind),  A.,  i,  336. 
Methylacetoacetic     aeid,     cthylic  salt, 
action  of  ferric  chloride  on  (MoBRELL 
and  CuoFTs),  T.,  346. 
;>-Methylacetophenone,  a-amino-,  and  its 

salts  (KvAN),  A.,  i,  e.lO. 
/'•Methylacetophenone-a-plxthalamie 

acid  and  its  suits  (Ktan),  A.,  i,  650. 
S-Methyladeiiine,    and     its     dichloro- 

derivative  (Fihcuer),  A.,  i,  50. 
Methyladeninet,  formation  of  ivomeric, 
an(l  tlieir   properties    (Fischer),    A., 
i,  280. 
a-Xethyladipio       anhydride     (Monte- 
ma  ktim),  A.,  i,  244. 
j3-Methyl8Bsealetin,         sodium         salt 
fluorescence  of  (Kvnz-Kra08E),    A., 
i.  479. 
Xethylallantoiii(vo\  Loeben),  A.,i,129. 
Methylalloxan,    prci>aration     of,     and 
action    of    ammonium    and   mcthyl- 
amine    sulphites    on     (Fischer    and 
Ci-EM»J),A.,  i,  178,  179. 
Xethylallylparabanic  and  Methylallyl- 
thioparabanic     acids     (Andkkasch), 
A.,  i,  243. 
Methylamine,    action    of    the     silent 
electric     discharge      on,      in    the 
presence  of  nitrogen  (Bekthelot), 
A.,  i,  552. 
condensation     of,  with    n^osaffraninc 

(Fi-scher  and  Giesex),  A.,  i,  92. 
oxidation      of,      by      soil     ferments 

(Demoussy),  a.,  ii,  348. 
hydrocliloride,    action    of   hypochlor- 
ites OL  (Oecusxer  de  Coninck), 
A.,  i,  566. 
Methylamine,  bromo-,  hydrobromide  of, 
action  of  sodium  hydrogen  carbonate 
on  (Gabriel  and  Eschenbach),  A., 
i,  62. 
Methylaminoacetylacetone       (  Knoe  ve- 

NAGEi. and  RrsciiAUPT),  A.,  i,  449. 
6-Methylamino-7-methylpnrine,  2- 

chloro-,  and  its   salts  (Fischer), 
A.,  i,  281. 
conversion  of,  into  diraethylguanine 
(Fischer),  A.,  i,  340. 
;>-Methylaminophenol  sulphate    (melol) 
and  its  uitroso-derivative  (Paul),  A., 
i,  17. 


^-Xethyl-Mi-aniino-;)-phenozyacetie 

acid  -imidazole  (Huwakd),  A.,  i,  30. 
Methylaminosaf&anine,   and    its    salts 

(Fischek  and  Gie.sex),  A.,  i,  92. 
Xethylanhalonine,  and  its  salts,  moth- 
iodide,  methochloride,  and  isomerism 
with    lophophorine    (Heffter),    A., 
i,  500. 

]fethylaniline,su;tion  of  the  silent  electric 
discharge   on,   in   the    ])resence    of 
nitrogen  (Berthelot),  A.,  i,  552. 
and  its   platinochloride  (CoHEX    and 

Calvert),  T.,  165. 
hydrochloride  (ScHOLL  and  Escalejs), 
A.,  i.  182. 

Methylaniline,  ^-tchloro-,  and  its  salts 
(HEXT8CHEL),  A.,  i,  130,  246. 
p-nitro-o-amino-,   anhydride  obtained 

from  (Muttelet),  A.,  i,  412. 
nitroao-,   formation    of   (Cohen    and 
Calvert),  T.,  164;  P.,  1898,  10. 

Methylanilinobntyric  acid  and  Hethyl- 
anilinophenylacetic  acid,  and  their 
ethylic  salts  ;l'.iMiinKK),  A.,  i,  183. 

4:2: 6  Methylaniliuophenylmethyldiaz- 
ine  and  salts  (Wheeler),  A., 
i,  538. 

Methylanilinopropionic  acid,  cthylic 
salt  (HiscudFF),  A.,  i,  183. 

Xethylasparagine  and  its  copper  deri- 
vative (I'irrn),  A.,  i,  633. 

Methylaspartic  acid  and  its  copi)er  salt ; 
also  the  action  of  nitrous  acid  on  it 
(PlUTTl),  A.,  i,  634. 

Methylaiimidobenzene,  amino-,  hydro- 
cliloride, hydrobromide,  sulphate, 
picrate,  acetyl,  benzoyl,  carbamide, 
phenylcarbaniide  and  phcnylthiocarb- 
amide  derivatives  (Pixxow  and 
Koch),  A.,  i,  133. 

Methylazimidodimethylaniline.  See  Di- 
methylamidomeihylazimidobcnzene. 

Methylazimidophenylmethylnitros- 
amine  (PiNNOW  and  Koch),  A.,  i,  134. 

Methylbaptigenitin  (Goi-.ter),  A.,  i,  39. 

Methylwobarbituric  acid,  action  of 
bromine  water  on  (vox  Loebex),  A., 
i.  128. 

Hethylbenzamidine   liydrochloride 
(Wheeler),  A.,  i,  539. 

o-MethylbenzyldihydroMoindole,  and  its 
hydrochloride  (Schoi.tz),  A.,  i,  472. 

Methylbetorcinolcarboxylic  acid.  See 
Khizoninic  acid. 

Methylbiuret,  formation  of,  from  nitroso- 
carboDyldimcthylcarbamide  ;  its  pro- 
perties andnitroso-derivativc  (Fischer 
and  Fraxk),  A.,  i,  158. 

Methyl(!crn)utylallylcarbinol.  Sec  Non- 
envlic  alcohols. 

Methylmbutylcarbinol.  See  Hexylic 
alcohols. 
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Methyl  iwbutyl  ketoneiiso-propylacetone) 

)3-niti'oso-  (Harries  and  Jablonsky), 

A.,  i,  294,  401. 
Methylisobutylketosulphonic    acid,   ba- 
rium, and  silver  salts,  oxime   (Kerp 

and  MItller),  A.,  i,  265. 
Methylcarbamide  (Lemoult),  A.,  i,  402. 
3-Methylcarbazole      (Ullmann),      A., 

i,  591. 
Methylchavicole  (Orndorff,  Terrasse 

and  Morton),  A.,  i,  129. 
Methylchloroform,  action  of  potassium 

hydroxide   and   alkali   carbonates   on 

(Desgrez),  a.,  i,  166. 
2'-]liIethylcinchonic  acid,  its  salts,  and 

its  ethylic  salt  and  salts  of  the  latter 

(Pfitzinger),  a.,  i,  208. 
2'-Methylcinchonophtlialone  (Pfitzing- 
er), A.,  i,  208. 
Methyl-i-corydaline,  and  its  salts  (Mar- 

tindale),  a.,  i,  606. 
Methylcyanethylglutaconiinide.     See  6- 

Hydroxy-5-methyl-4-etliyl-A3-<'-dihy- 

dropyridonc,  S-cyano-. 
Methylcyanethylglutaconmethylimide. 

See  6-Hydroxy-l  :  3-diniethyl  4-ethyl- 

A^''^-dihydropyridonc,  3  cyano-. 
Methylcyanomethylglutaconimide.    See 

6-Hydroxy-4  : 5-dimethyl-A^'^-dihy- 

dro2>yridone,  3  cyano-, 
Methylcyanuric  acid,  formation  of,  from 

nitrosocarbonyldimethylcarbamide.and 

properties  of  (Fischer  and  Frank), 

A.,  i,  158. 
Methybsodialuric  acid,   and  the  action 

of  carbamide   and   sulphuric   acid  on 

(von  Loeben),  a.,  i,  128. 
Methyldiamylsulphine    and    Methyldi- 

tsobutylsulphine,  and  their  mercuri- 

chlorides  (Stromholm),  A.,  i,  624. 
5:2: 6-Methyldietbyl  wi-diazine,  amino-. 

See  Cyanethine. 
Metbyldiethylethylene.    See  Heptylene. 
Methyldiethylsulpbine    mercurichloride 

and  mercuricyanide  (Stromholm),  A., 

i,  624. 
2"-Methyldihydronaphthaquinoline 

(dihydrona2)htluiquinaldine)       (Doeb- 

ner),  a.,  i,  385. 
2-Metliyldihydropyrroline  and  its  salts 

(Hielscher),  a.,  i,  338. 
2'-Methyldiliydroquinoline        {dihydro- 

qidnaldine),  and  its  salts  (Doebner), 

A.,  i,  384. 
Methyldihydroxyethylamiiie     and      its 

salts  (Knorr  and  Matthes),  A. ,  i,  399. 
Methyldioxytriazine,      formation       of, 

methylic  and  ethylic  salts  of  (Ostrog- 

ovitcii),  a.,  i,  325. 
MethyldipropylsulpMne  and  metbyldi- 

fsopropylsulphine       mercurichlorides 

(Stromholm),  A.,  i,  625. 


Methylene,  chemistry  of  (Nef),  A.,  i,  102. 

attempt    to  prepare  free   (Nef),  A., 
i,  113. 

presence   of,    during  phosphorescence 
(Nef),  a.,  i,  113. 
Methylenebismalonic  acid.     See  Dicarb 

oxyglutaconic  acid. 
Methylene-blue,  fluorescence  of  (Meyer) 
A.,  ii,  106. 

reduction     of     (Prud'homme),    A 
i,  569. 
Methylenediacetylacetone      (Scholtz) 

A.,  i,  43. 
Methylenedicresotic  acid  (Kahl),    A. 

i,  259. 
Methylenedigallic   acids   and  their  an 

hydrides   (Mohlaxj   and   Kahl),  A 

i,  260. 
jj-Methylenedihydrobenzoic   acid.      See 

c?/t'Zo-Heptadieneparboxylic  acid. 
Methylenedinaphtharesorcinol   (Kaiil), 

A.,  i,  259. 
Methylenediisonitramine,    and    its    di- 

methylic  ethers  (Traube),  A.,  i,  350. 
Methylenedipyrogallol,    preparation  of 

(Kahl),  A.,  i,  258. 
Methylenelignone-blue      (Liebermann 

and  Cybulski),  A.,  i,  379. 
Methylenemalonic  acid,  ethylic  salt,  and 

its  para-  and  weto-polymerides  (Per- 

KiN    and   Haworth),   T.,    341  ;    P., 

1898,  45. 
Methylenephthalyl,    tZichloro-   (Zincke 

and  Egly),  A.,  i,  440. 
1 :  4-Methylenepiperazine,    existence  of 

para-linking     in     (Ladenburg    and 

Herz),  a.,  i,  209. 
Methylenerhamnonic    lactone   (Weber 

and  Tollens),  A.,  i,  60. 
Methylenic  chloride,  action  of  potassium 
hydroxide  and  alkali  carbonates  on 
(Desgrez),  a.,  i,  166. 

iodide,    properties  of    (Mad an),    P., 
1898,  101. 
action  of   mercury   on   (Nef),   A., 
i,  113. 
Methylethylamylsulphine  and  Methyl- 

ethylisobutylsulphine  mercuri- 

chlorides (Stromholm),  A.,  i,  624. 
Methylethylenedipiperidine      (Andr^), 

A.,  i,  685. 
Methylethylhexylsulphine         mercuri- 
chloride (Stromholm),  A.,  i,  624. 
l'-Methyl-3'-ethyl-2'-indolinone  and  its 

bromo-derivative      (Brunner),      A., 

i,  91. 
Methylethylitaconic    acid,    electrolytic 

dissociation  of  (Smith),  A.,  ii,  285. 
Methyl  ethyl  ketone,  preparation  of,  from 
suint  (Buisine),    A.,  i,  352. 

miscibility  of  water  and  (Rothmund), 
A.,  ii,  504. 
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Methyl  ethyl  ketone,  action  of  nitric 
oxide  on  (Ticvube),  A.,  i,  350. 

condensation    of,     with     isatic     acid 
(Pkitzingek),  a.,  i,  207. 
Methylethyhnalonio    acid,    electrolytic 

dissoci.ition  of  (Smith),  A.,  ii,  285. 
wo-M ethylethylnitramine,  action  of  heat 
on  (UMBGHovEand  Fuanchimoxt), 
A.,  i,  293. 

isomeridcs  of,  and  action  of  i>otaiih  on 
(Umbc.iiove    and    Fkaxchimont), 
A.,  i,  293. 
1 :  S-Methylethylpiperidine      and     ita 

salts    (Ladknbuko,    Mkihsnkr,    and 

Theodor),  a.,  i,  688. 
M ethylethylpropylsnlphine  and  Methyl- 

ethyl/.*"propyl8ulphine    niercurichlor- 

idcs  (SruiiMiiDLM),  A.,  i,  624. 
2  :  Methyl-4  ethylpyridine    {a-coUidine) 

hydrochlurido,    compound     of,     with 

antimony  pentafluoride  (Krdenz),  A., 

i,  601. 
4Methyl-S-ethylpyridine     (B-coUidvu), 

mi.scibility  of  water  and  (KoriiMrND), 

A.,  ii,  50J. 
4  Xethyl-3-ethylpyridine-5 :  6dicarb- 

ozylio  acid,  2-chloro-  (Byvanck),  A., 

i,  ()90. 
4'-Methyl-3'-ethylqainoline  and  its  2  or 

4-amino-    and   2-chIoro-2  or  4-amino- 

derivatiTcs  and  their  salts  (Byvaxck), 

A.,  i,  690. 
4'-Methyl-3'-ethylqainolineaalphonio 

aeid,   2  or  4-iimino-  (Hyvaxck),  A., 

i,  690. 
s-Methylethylinccinic  acids,  fumaroid  or 

nialeoid  and  their  anil:*,  anilic  acids, 

tolils,    tolilic    acids    and    /S-naplitliils 

(ArvvKUsimd  Fhitzwem-ek),  A.,  i,  126. 
as-Methylethylsaccinic  acid,  identity  of 

with  isopimelic  acid  ;  its  anilic  acid, 

ajiil,  p-tolilic  acid,  j:)-tolil,  j3-napthilic 

acid    and    fl-naphthil    (Acwers   and 

Fruzweilek),  A.,  i,  126,  127. 
Methylethylthetine         mcrcurichloridc 

(Sthomholm),  A.,  i,  625. 
;8-Methyl-n-ethylthiohydantoin       (An- 

i)i;EA8cn),  A.,  i,  243. 
Hethylethylthioparabanic     acid     (Ax- 

dueascii),  a.,  i,  243. 
3-Methylflaorenone       (Ullmakx      and 

Mallett),  a.,  i,  594. 
Methylfarazancarbozylic  acid,  amide  of, 

from  action  of   ammonia  on    ethylic 

methylglyoximecarboxylato,   and   also 

from  action  of  ammonia  on  the  amide 

of      methylglyoximecarboxylic      acid 

(KRB.STEIN),  A.,  i,  513. 
2 -Methylfurfuran,     identity    of,     with 

sylvan  from  Pinits  sylvestris ;    action 

of    alcoholic    hydrogen    chloride    on 

(Habbies),  A.,  i,  232. 


a-Methylglucoside     tctrauitrato    (Will 

and  Lenze),  A.,  i,  228. 
Methylglutaconimide.     See  6-Hydroxy- 

4-iii(>tliyl-A'*-dihydronyridonc. 
Methylglycocine.  Sec  Sarcosine. 
Methylglyoxal,  preparation,  and  action 

of  beuzhydrazidc    on    (PlNKUs),    A., 

i,  224. 
Methylglyozalbenzosasone,  and  action 

of  phciiylliydrazinc  on  (PiNKi's),  A., 

i,  224. 
Methylglyoximecarboxylic  acid,  ethylic 

salt,  action  of  ammonia  on  ;    also  its 

amide  (Fubstkix),  A.,  i,  513. 
7-Methylgnanine  and  its  salts  (  Fischer), 

A.,  i,  98. 
2-Methyl-6  heptanone      2-chloro-,      2- 

bromo-  and  2-iodo-,  from  mcthylhe])- 

tenone    and    also    from    trimothyldi- 

hydrohexone  (Verley),  A.,  i,  557. 
8-Methyl  6  heptanone-2ol,  from  action 

of  sulphuric  acid  on  methyllieptenone, 

and  hydrazoueaud  oxime  of  (Vbrley), 

A.,  i,  558. 
2-MethTl-6-heptanone-S  ol,   from  action 

of  sulphuiir  acii  on  mcthylluptonone, 

and  the  action  of  phenylhydrazine  and 

of  zinc  chloride  on  it  (Verley),  A., 

i,  658. 
Methylheptenone,     synthetical    prepar- 
ation of  (Lesek),  a.,  i,  512. 

from  action  of  i>otassiuni  carbonate  on 
citral,  and  its  oxime  and  hydi-azone  ; 
also  its  synthesis  and  the  action  of 
sulphuric  acid  on  it  (Veuley),  A., 
i,  657. 
/3-Methylhexamethyleneamine,   velocity 

constant   of  action  of  ullylic  bromide 

on  (Menschltkin),  A.,  i,  408. 
Metbylcj/c/oliexane     (vidhylhcxamethyl- 

etu),  presence  of,  in  American  petrol- 
eum (Young),    T.,    917  ;   P.,    1898, 

175. 
o-Methylr^yc/uhexanecarboxylic       acid 

[o-mcthyUuxahydrobcnzoic     acid),     «- 

chloro-,  and  its  ethylic  salt  (EiNHOBN 

andBuANTL),  A.,  i,  407. 
Methylhexanonesulphonal      (Wallach 

and  BuiiscHE),  A.,  i,  302. 
A'-Methylcyc/c<hexenone-3        and       its 

benzoyl     derivative     and     dibromido 

(BgH.A.L),  A.,  i,  403. 
Methylcyc/ohexenoneoxime       (Harries 

and  Jabloxsky),  A.,  i,  402, 
Methylhydrazine  oxalate  (Harries  and 

Hag  a),  A.,  i,  232. 
Methylhydroxyethylamine,       and       its 

salts  (Knokh  and  Matthes),  A.,  i,  399. 
l-Methyl-2-/3-hydroxypropylpiperidine 

(\-mcthylpipccolyl7nethylal/:ine)  and  its 

salts    (Ladexbcrg,      Meissxeb    and 

Theodob),  a.,  i,  688. 
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Methylhypoxanthines,     preparation    of 
isomeric,  and  their  properties(FisCHER), 
A.,i,  280. 
7-Metliylhypoxanthiiie,  its  salts  and  2- 
chloro-derivative  (Fischer),  A.,  i,  97, 
98. 
Metliylic  alcohol,  dielectric  constant  of, 
at  -185*  (Dewar  and  Fleming), 
A.,  ii,  279. 
dielectric  constants  of  mixtures  of  benz- 
ene and  toluene  with  (Philip),  A., 
ii,  10. 
decomposition  of,  by  electrical  oscilla- 
tions     (de       Hemptinne),       a., 
ii,  281. 
effect  of  electric  discharge  on,  in  pre- 
sence of  nitrogen  (Berthelot),  A., 
i,  395. 
boiling  points  of,  at  710 — 780   mm., 

(FucHs),  A.,  ii,  556. 
non-oxidation  of,  by  acetic-acid  bacteria 

(Siefert),  a.,  ii,  399. 
estimation  of,  in  ethylic  alcohol  (Lam), 
A.,  ii,  411. 
Methylic  bromide,  velocity  constants  of 
action  of,  on  aromatic  amines  (Men- 
schutkin),  a.,  i,  408. 
ether,  critical  pressure  of  (Ledtjc  and 
Sacerdote),  a.,  ii,  471. 
effect  of  electric  discharge  on,  in  pre- 
sence of  nitrogen    (Berthelot), 
A.,i,  395. 
chloro-,  action  of  zinc  chloride  and  of 
zinc  on  (FiLETi  and  Gaspari),  A., 
i,  222. 
iodide,  action  of  sodium  on  (Nef), 
A.,  i,  108. 
ethylic  ether,  chloro-,  and   acetate  of 
(Fileti       and      Gaspari),      A., 
i,  222. 
propargylic  ether,  oxidation  of  (Les- 

pieau),  a.,  i,  117. 
propylenic     ether     (Claisen),      A., 

i,  422. 
sulphide,    elevation    of  boiling  point 
by  dissolved  substances  (Werner), 
A.,  ii,  214. 
3'-Methyl-2'-indolinone,  identity  of, with 
atroxiudole:;       acetyl       derivative 
(Brunner),  a.,  i,  91. 
rfibromo-  (Brunner),  A.,  i,  91. 
p-Methylisatic  acid,  condensation  with 

acetone  (Pfitzinger),  A.,  i,  209. 
Methylitaconic  acid  {ethylidenesuccinic 
acid),  action  of  heat  on ;  action  of 
acetic   chloride  on,    reduction    of  ; 
dibromide      of      (Kettner),      A,, 
i,297. 
o-amino-,  ethylic   salt    (Guareschi), 
A.,i,  177. 
Methylitaconic  anhydride  (Kettner), 
A.,  i,  297. 


Methylitacouimide        {ethylidenesucein- 

iniide),  o-amino-,  ami  action  of  hydro- 
chloric acid  on  the  silver  derivative  ; 

acetyl  derivative  of  (Guareschi),  A., 

i,  177. 
l'-Methyl-2'-ketobenzoniorpholine 

(Wheeler  and  Barnes),  A.,  i,  694. 
o-Methylketodihydrobenzo-;[7-thiazine 

(Unger  and  Graff),  A.,  i,  96. 
Methylketodiphenyltetrazoliumplatino- 

chloride,     phenylhydrazone     (Wede- 

kind),  a.,  i,  193. 
2-Methylketopentamethylene.  See 

2-Methylc2/cZopentanone. 
)3-Methyllevulinic      acid,      action      of 

methylic  iodide  and  sodium   etlioxide 

on  (Montemartini),  A.,  i,  124. 
a-Methylmalic    acid,    from    action     of 

nitrous  acid   on   methylaspartic   acid 

(Piutti),  a.,  i,  634. 
Methylmalonic  acid.     See  wo-Succinic 

acid. 
Methyl-c^mannoside  tetranitrate  (Will 

and  Lenze),  A. ,  i,  228. 
^raiw-Methylmenthylamine ,        nitroso- 

( Wallach  and  Werner),  A. ,  i,  485. 
Methylmorphimethinmethylic      iodide, 

bromo-,    action  of  sodium   hydroxide 

ou  (Vongerichten),  a.,  i,  98. 
1-Methylmorpholine      and      its     salts 

(KNORRand  Matthes),  A.,  i,  602. 
2"-Methyl-l :  2-naphthacarhazole 

(Ullmann),  a.,  i,  591 
Methylnaphthamorpholine,  its  salts,  and 

acetyl     and       benzoyl       derivatives 

(Stoermer      and      Franke),      A., 

i,  451. 
Methyl-a-naphthaquinolone      and     its 

platinochloride  (Glaus  and  Imhoff), 

A.,  i,  333. 
Methyl-;3-naphthaqainolone  (Glaus  and 

Besseler),  a.,  i,  332. 
Methylnitramine,    action     of      ethylic 
iodide  on  (Umbgrove  and  Fran- 
chimont),  a.,  i,  293. 

action      of     potassium     nitrite     on 
(Franchimont),  a.,  i,  9. 
^-Methyloctylbenzene,    and    its    mono- 

and    rfi-nitro-derivatives   (Lipinski), 

A.,  i,  423. 
^-  Methyloctylbenzenesulphonic       acid, 

and  its  salts  (Lipinski),  A.,  i,  423. 
;?-Methyloctylphenyl     methyl      ketone 

(Lipinski),  A.,  i,  423. 
2-Methylol-l-butanol.       See    Amylenic 

glycols. 
Methylolethylenedipiperidine  (Andr^^), 

A.,  i,  685. 
o-MethyloIhexahydrobenzoic  acid.     See 

ea;o-Hydroxyhexahydro-o-toluic  acid. 
ju-MethyloxazoIe  -  o-  carboxylic     acid 

(Oesterreich),  a.,  i,  45. 
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M-Methylozazoline ;    picrate  and    auro- 

chloriile    of   (GABRtEL  and    RscHEN- 

BAcn),  A.,  i,  62. 
S-MethylMoozazolone,  oximc  of  (Jovit- 

sciUTscn),  A.,  i,  64. 
Metliylozaioloneozime,  from  action  of 

ammonia  on  ethylic  methylglyoxime- 

carboxylate  and  of  sodium  nydroxi<le 

oumethylglyoximecarboxyamide(EltB- 

btein),  a.,  i,  513. 
d-MethylozindoIe,  and  its  acetyl  derira- 

tive    (Rkissert    and    Scherk),    A., 

i,  315. 
7-liethyI-8-ozyparine,       2 :  6-<itchloro- 

(FisciiEii  and  Ach),  A.,  i,  46. 
Methylparabanie  acid,  mcthylcnrbamide 

of,     its     formiition,    properties,    and 

decomposition   products  (FiscHEn  and 

Frank).  A.,  i,  158. 
Methylcj/c/opentane        {methylpeiUamc- 
Uiylene)(K&CHK'ii),  A.,  i,  565. 

presence  of,    in  American    ])otroleum 
(YouNo),  T.,  910;  P.,  1898,  176. 

identity  of,   with    hexahydrobcnzene 
(KiJNER),  A.,  i,  180. 
S-Methyleye/opentanone,   and   its  semi- 

carbarone       (Montkmaktixi),       A., 

i,  2'J4. 
MethylpentanoneBulphonal    (Wallach 

and  Uousche),  A.,  i,  301. 
Methylpentoae,        from       egg-alburoin 

(Weiss),  A.,  i,  619. 
/3-Methylpentylenio     a^-glyeol.       See 

under  Hexylenic  glycols. 
2-Methylphenacylideneflavene  (Feuer- 

.«STEIN     and     VON      KoSTANECKl),    A., 
i,  370. 
2'-Methylplienomorpholine,       S-chloro- 

(Stoeumek  and  Franks),  A.,  i,  451. 
Methylphenomorpholone       (Bischoff), 

A.,  i,  183. 
Methylplienotolyla;'OBaffiranine  and   its 

hydroi'liloride  (Jaubert),  A.,  i,  495. 
o-Methylphenylacetaldehyde,      amino-, 
and  its  benzoyl  derivative  (Maas  and 
Woi.ffenstein),  a.,  i,  44. 
Hethylpbloroglacinol  and  its  methylic 
ether,   dimethylic    ether,    and    tri- 
acetate (Weidel),  a.,  i,  578,  579. 
ethylic  carbonate  (Weidel),  A.,  i,  578. 
Methylphosphinic  acid,  preparation  of, 
ana   its    phenylic,   tolylic,   and   »f/- 
cumenylic    salts    (Michaelis    and 
Kaeiine),  a.,  i,  418. 
^-chloro-,   phenylic  .salt    (Michaelis 
and  Kaehne),  A.,  i,  418. 
Methylphosphoric   acid,    heat    of   neu- 
tralisation of  (Cavalier),  A.,  ii,  499. 
I'-Uethylphthalazine  and  its  4'-chloro- 
and      4'-iodo-derivatives     and     salts 
(Gabriel    and     Eschenbach),     A., 
i,212. 


Hethylphthalimide  and  its  bromo-  and 
chloro-derivativos(SACHs),  A.,  i,  475, 
476. 
p-Xethyl-a-phthalimidoacetoplieiione 
and  its  phenylhydrazone  (Ryan),  A., 
i,  650. 
a-  and  5-Methylphy«cion«  (Hesse),  A., 

i,  681. 
1-Hethylpipecoline.     See  1 :2-Dimethyl- 

l>i]K'ridine. 
1-Methylpipecolylmethylalkine.         See 
l-Methyl-2-/3-hydroxypropylpiperid- 
ine. 
2-Methylpiperidine  and  its  aurochloridc 
(Ladeniii-ro),  a.,  i,  339. 
oxide,  and  its  hydriodide    (Wernick 
and  Wolffen.stein),  A.,  i,  536. 
Methylpropane.     See  lUitane. 
a-  and  d-Methylpropanetetracarboxylic 
acids,  ethvlic  salts  (Riiikmann  and 
CrNNINGTON),  T.,  1009,  1010. 
MethyltVropropylaoetic  acid.     See  under 

Hexoic  acids. 
Methylpropylbenzenes.     See  Cymenes. 
Methylpropylcarbinol    and     Methyli^o- 
propylcarbinol.      See   under    Ainylic 
alcoliol.s. 
4-llethyl-l-propyIene-3 : 5-diketoi7/eZo- 

hezane  (Harries),  A.,  i,  568. 
XethylKtopropylethylenic  glycol.      See 

Hexylenic  glycols. 
Methyl  propyl  ketone,  action  of  sodium 
on    (Freer    and    Lachman),    A., 
i,  120. 
condensation    of,   with    benzaldehydc 
(Vorlander),  a.,  i,  28. 
Methyl  isopropyl  ketone,  action  of  hydro- 
cyanicacid  on(PoMEiiANz)  A.,i,,  238. 
action  of  nitric  oxide  on  (Tkaube), 
A.,  i,  350. 
7-Methylpurine  (Fischer),  A.,  i,  341. 
chloro-,      hydrazide,      and     liydrazo- 

derivative  (Fischer),  A.,  i,  281. 
2  :  6-rftchloro-  (Fischer),  A.,  i,  97. 
2-chloro-6-amino-,      2:8-rficliloro- 
6-amino-,  2:6-rfiamino-  (Fischer), 
A.,  i,  281. 
2-chloro-6-amino-,  conversion  of,  into  7- 
methylguanine  (Fisciier),A.,  i,  340. 
2-chloro-6-thio-  (Fischer),  A.,  i,  340. 
6-thio-,  8-thio-,    <nthio-,   and  2-oxy- 
6-thio-  (Fischer),  A.,  i,  340. 
9-Methylparine,    2  : 8-rfichloro-6-amino- 

(Fischer),  a.,  i,  280. 
Methylpyrazolone-/7-phenozyaceticacid, 
and  its  methvlic  salt  (Howard),  A., 
i,  29. 
Methylpyriculine,   and  its  salts  (Oes- 

■lERREicn),  A.,  i,  45. 
4- Methy Ipyridine- 5 : 8- dicarbozy lie  acid 
(lepidinic  acid),  2-chloro-  (BestHORN 
and  Btvanck),  A.,  i,  451. 
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l-Methyl-2-pyridyldihydropyrroline 

(dihydronicotyrine)  (Pictet  and  Cr]6- 
PIEUX),  A.,  i,  688. 
Methylpyromucic    acid,   co-bromo-    and 
u-dihromo-  (Hill  and  Saavyer),  A., 
i,  360. 
Metliylp3rromucic  bromide,  co-dihTorao-  ; 
and   action   of  water  on   (Hill    and 
Sawyer),  A.,  i,  360. 
Methylpyromucic    chloride,  and  action 
of  bromine  on  (Hill  and  Sawyer), 
A.,  i,  360. 
2-Methylpyrrolidine,      and     its      salts 

(Fenner  and  Tafel),  A.,  i,  446. 
2'-Metliylquinoline,  heat  of  formation  of 
(Deli^pine),  a.,  ii,  501, 
1-nitro-     and     4-nitro-   (Claits     and 
Momberger),  a.,  i,  206. 
4'-Methylquinoline  {Icpidinc),  amino-2'- 
chloro-  (Besthorn  and  Byvanck), 
A.,  i,  450. 
2'-iodo-,    and    salts  (Byvanck),   A., 
i,  690. 
2'-Metliylquiiioline-3'-carboxylic    acid ; 
ethylic   salt  ;    amide    (Clatjs    and 
Momberger),  A.,  i,  206. 
1-amino-,  4-amino-,  1-chloro-,  1-nitro- 
and  4-nitro-,  and  their  ethylic  salts, 
hydrochlorides,  platinochlorides  and 
methiodides      (Glaus    and    Mom- 
berger), A.,  i,  207. 
2'-Metliylquinoline-4'-carboxylic      acid 

(Simon),  A.,  i,  152. 
2'-MethyIquinoline-3'-4'-dicarboxylic 

acid  (Pfitzinger),  A.,  i,  209. 
Methylsalicylaldehyde.       See    o-Meth- 

oxybenzaldehyde. 
Methylsalicylic  acid.     See  o-Methoxy- 

benzoic  acid. 
Methyla^osaffranine,  salts  of,  and  acetyl 
derivative  (Kehrmann  and  Wetter), 
A.,  i,  437. 
Methylsuccinic  acid  (pyrotartaric  acid), 
electrolytic  dissociation  of  (Smith), 
A.,  ii,  285. 
potassium  salt,  heat   of  formation  of 

(Massol),  a,,  ii,  588. 
^quinine  salt,  solubility  of  (Laden- 
burg  and  Herz),  A. ,  i,  405. 
Methylsuccino-methylimide,  -pbenyl- 

imide,-benzylimide  (Kling),  A.,  i,  177. 
I'-Methyltetrahydrophthalazine,       and 
its    salts    and    dibenzoyl    derivative 
(Gabriel    and     Eschenbach),     A., 
i,  212. 
Methyltetrahydrodioxypyridinecarb- 
oxylic   acid,    ethylic  salt  (Knoeven- 
AGEL  and  Fries),  A.,  i,  448. 
a-Hethyltetrahydroquinoliue,    heat    of 

formation  of  (Deli^pixe),  A.,  ii,  501. 
MethylthioglycoUanilide    (Rizzo),    A., 
i,  659. 


Methylthiohydantoin,  amino-   (Traube 

and  HoFFA),  A.,  i,  236. 
Methyl -j>toluidopropylphthalimide 

(Frankel),  a.,  i,  75. 
Methyltolusaffranine     (Jaubert),     A., 

i,  494. 
Methyluracilcarboxylic     acid,     etliylic 

salt  (Muller),  a.,  i,  276. 
j8-Methyluramidacrylic  acid  (Muller), 

A.,  i,  276. 
1-Methyluramil,  and  action  of  potassium 
cyanate    on    (Fischer  and   Clemm), 
A.,  i,  179. 
1-Methyluric  acid,  oxidation  of;  action 
of  methylic  iodide  on  (Fischer  and 
Clemm),  A.,  i,  179. 
3-Methyluric  acid,  conversion  of,    into 
8-chloro-3-methylxanthine     (Fischer 
and  Ach),  A.,  i,  700. 
5-Methyluric  acid,  existence  of  (Fischer 
and  Ach),  A.,  i,  700. 
and  action  of  lead  peroxide  on  (von 
Loeben),  a.,  i,  128,  129. 
Methyl-^'-uric  acid  and  action  of  hydro- 
chloric acid  on  (Fischer  and  Clemm), 
A.,  i,  179. 
Methylxanthine,  a  new,  from  urine,  its 
aurochloride        and       platinochloride 
Kruger  and  Salomon),  A.,  i,  699. 
3-Methylxanthiiie,    its  3-chloro-deriva- 
tive    and  their  salts    (Fischer   and 
Ach),  a.,  i,  700. 
7-Methylxanthiue.  See  Heteroxanthine. 
Metol.     See  j3-Methylaminophenol  sul- 
phate. 
Mezcaline    and    its    salts,    methiodide, 
methochloride,   and  oxidation  deriva- 
tives (Heffter),  a.,  i,  499. 
Microcline  from  Bohemia  (Katzer),  A., 

ii,  297. 
Microline-albite-perthite  from    Saxony 

(Hazard),  A.,  ii,  390. 
Micro-organisms,      nitrifying      (Wino- 
gradsky),  a.,  ii,  621. 
influence  of  salts  on    (Stutzer    and 
Hartleb),  a.,  ii,  622. 
Migration    constant.       See       Electro- 
chemistry. 
Milk,   composition  of  human    (Carter 
and  Richmond),  A.,  ii,  175  ;  (Cam- 
ERER       and        Soldner),        A., 
ii,  394. 
relation  of  composition  of,  to  stages  of 
growth  of  offspring  (Proscher),  A., 
ii,  175. 
detection  of  cane  sugar  in  (Popasogli), 

A.,  ii,  651. 
detection     of    formalin      in     (Farn- 

steiner),  a.,  ii,  196. 
detection  of  gelatin-fat    emulsion   in 
(Beckmann  and  Scharfenberger 
gen.  Sertz),  a.,  i,  55. 
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Milk,  detection  of  sodium  hydrogen  car- 
bonate in  (Pad£),  a.,  ii,  257. 
estimation  of  acidity  in  (Devarda), 

A.,  ii,  58. 
estinuition  of  fat  in  (Devarda),   A., 

ii,  358. 
estimation   of  lactose  in  (Ortii ank), 

A.,  ii,  411. 
Sco  also  Agricultural  Chemistry. 
Milk  sugar.     See  Lactose. 
Millerite,  action  of  sulphur  monochloride 

on  (Smith),  A.,  ii,  671. 
Mimetite  from  Broken  Hill,  New  South 

Wales  (Marsh),  A.,  ii,  81. 
Minerals,  determination  of  (Richards), 
A.,  ii,  76. 
sterclectrolysis  of   (Matbn^ok),   A., 

ii,  636. 
melting    points     of    (Ccsack),     A., 

ii,  883. 
heavy  liquid  for  separating  (Muth- 

mann),  a.,  ii,  436. 
gases  in  (Ramsay  and  Travers),  A., 

ii,  382  ;  (Tilden),  A.,  ii,  383. 
colouring  matter  of  (Fromme),    A., 

ii,  233. 
of    a    volcanic    vent,    Puy-de  Dfime 
(Lacroix     and     Gavtier),      A., 
ii,  609. 
Minerals,  new.     See 
Barimn-heulandite. 
Beresowite. 
Bixbyite. 
Clinohedrite. 
Cordierite-pinitp. 
Erionite. 
Grtlnlingite. 
Kalgoorlite. 
Ktypeite. 

Kubeite  [error  for  Rubrite]. 
Langbeinite. 
Mossite. 
Picroilmenite. 
Planoferrite. 
Pseudogaylussite. 
Raspite. 
Senaite. 
Taylorite. 
Tripuhyite. 
Mineral-intergrowths    (Hoobom),     A., 

ii,  601. 
Mineral  pseadomorphs    (Calker),    A., 
ii,  80  ;  (Warren),  A.,  ii,  608. 
from  New  York  (Smyth),  A.,  ii,  125. 
Mineral-oils.     See  Petroleum. 
"  Mineral      soap  "      from       Wyoming 

(Knight),  A.,  ii,  610. 
Mineral  veins  at    Przibram,    Bohemia 

(Hofmaxn),  A.,  ii,  384. 
Mineral  water.     See  Water. 
Minervite    from     New     South     Wales 
(Minoaye  and  Card),  A.,  ii,  386. 


Miipickel  (arsenopyriU),  constitution  of 

(Starke,  Shock,  and  Smith),  A., 

u,  602. 

action  of   sulphur    monochloride   on 

(Smith),  A.,  ii,  571. 

Molecular  heat.     See  Thermochemistry. 

Molecular  refraction  and  rotation.    Sec 

I'hotocheiuistry. 
Molecular     volumes.       Sec     Volumes, 

nioh'cular. 
Molecular  weights.   See  Weights,  mole- 
cular. 
Mollnscs,  secretion  of  acids  by  (Schoen- 

lei.v),  a.,  ii,  442. 
Molybdenite  from  California  (Turner), 
a.,  ii,  611. 
action    of    sulphur   monochloride  on 

(Smith),  A.,  ii,  572. 
estimation   of  available  molybdenum 
in  (Borntraoer),  A.,  ii,  649. 
Molybdenum    carbide    (Moissan),    A., 
ii,  161. 
riuoroxymolybdic  acid,  luteocoballic 
salt  (Mioi.ATiand  Rossi),  A.,  ii,  223. 
Manganimolybdic  acid,8alta  of  (  Rosen - 

heim  and  Itzig),  A.,  ii,  164. 
lowest    oxide    of     (Muthmann     and 

Naoel),  A.,  ii,  593. 
Osomolybdio  acid    (Muthmann    and 

Naoel),  A.,  ii,  594. 
Fermolybdic  acid,  salts  of  (Melikoff 
and    P1S8AIUEW8KY),    A.,   ii,    337  ; 
(Muthmann     and     Naoel),     A., 
ii,  432. 
Molybdenum,  estimation  of  : — 

effect  of,  on  copjKir  estimation  (Brear- 

LEY),  A.,  ii,  258. 
estimation  of  (Goooh),    A.,   ii,    54  ; 
(Euler),  a.,  ii,   192  ;   (Brearley 
and  Jervis),  A.,  ii,  643. 
estimation  of,  by  iodine  (GoooH  and 

Norton),  A.,  ii,  648. 
estimation  of  available,  in  molybdenite 
(Borntraoer),  A.,  ii,  649. 
Monarda  fistulosa  L. ,   constituents  of  oil 

of  (Kremers),  A.,  i,  326. 
Monarda  punctata   L.,    constituents    of 
oil  of  (Schumann  and  Kremers),  A., 
i,  326. 
Monazite,  occurrence  and  composition  of 
(Truchot),  a.,  ii,  437. 
from  Idaho  (Lindoren),  A.,  ii,  123. 
Monchiquites,    analcite    in    (Pirsson), 

A.,  ii,  170. 
Montanite    from     Now     South     Wales 

(Minoaye  and  Card),  A.,  ii,  385. 
Morin,  formula  of  (Herzig),  A.,  i,  327. 
sodium,  potassium,    ammonium,    and 
magnesium    salts   of  (Perkin  and 
Wood),  P.,  1898,  56. 
diazobeuzene  derivative  of  (Perkin), 
T.,  670;  P.,  1898,  161. 
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Morin,    tetrahvowLO-,   action   of  bromine 
on  ;   reduction  of,  by  hydriodic  a.cid  ; 
ethylic  ether  (Herzig),  A.,  i,  328. 
Morphenol,     and     its     acetate     (VoN- 

gerichten),  a.,  i,  98. 
Morphenol  methylic  ether  (  Vongericht- 
en),  a.,  i,  281. 
bromo-,  formation,  oxidation,  and  re- 
ductionoi'(VoNGERiGHTEN),A.,i,  98. 
Morphine,  constitntion  of  (Herzig  and 
Meyer),  A.,  i,  53. 
derivatives  of   (Vongerichten),   A., 

i,  98. 
decomposition     products     of     (Von- 
gerichten), A.,  i,  281. 
detection  of  (Bkociner),  A.,  ii,  269  ; 
(Bruylants),  a.,  ii,    270;     (Ser- 
g^eff),  a.,  ii,  467. 
estimation   of,   in  opium,   &c.    (Farr 
and  Wright),  A.,  ii,  101  ;  (Monte- 
martini),  A.,  ii,  270. 
Morphine,  trihromo-,  tetrahronio-,  a-  and 
^•tetrahromo- ,  hydrobromides  and  salts 
(Causse),  a.,  i,  701. 
a»o-Morphine,  constitution  of  (Herzig 
and  Meyer),  A. ,  i,  53. 
detection  of  (Bruylants),  A.,  ii,  270. 
Morpholine,  and  its    salts  and  benzoyl 
and  nitroso-derivatives  (Knork),  A., 
i,  602. 
Morphothebaine    mcthiodide,    constitu- 
tion  of   (Herzig  and    Meyer),    A., 
i,  53. 
Mossite,   from  Norway  (Brogger),  A., 

ii,  387. 
Moulds,     production    of    nitrates    and 
nitrites  by(STUTZER  andHAiiTLEB), 
A.,  ii,  300. 
composition  of  the  mycelia  and  spores 

of  (Marschall),  a.,  ii,  178. 
cellulose  nitrate  as  food  for  (Bokorny), 

A.,  ii,  39. 
growth  of,  in  acid  solutions  and  influ- 
ence of  maleic  acid  on  (Wehmer), 
A.,  ii,  398. 
Mncic  acid,  action  of  hydrogen  bromide 
on,  in  presence  of  ether  (Fenton 
and  Gostling),  T.,  558. 
action  of  hydrogen  peroxide  on,  in  the 
presence  of  ferrous  iron  (Fenton), 
P.,  1898,120. 
Mucin,   from   an  ovarian    cyst  and  its 
hydrolytic  products  (Lepieere),  A. , 
i,  718. 
formation  of,  by  a  pathogenic  bacte- 
rium (Lei'Ierre),  a.,  i,  612. 
Mucoid  substance  produced  by  Bacillus 
pyocyaneits    (Charin   and   Desgrez), 
A.,  i,  504. 
Mucor  pyriformis,    production   of  citric 
acid   by,    and    action     of,     on     rice 
(Wehmer),  A.,  ii,  446. 
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Musa  cnscte  and  M.  paracUsiam,  sap  of 

(Hubert),  A.,  ii,  446. 
Musa      paradisiaca,      composition      of 

flour  of  (Coppock),  A.,  ii,  43. 
Muscarine, antagonistic  action  of  sodium 

iodide  (Cyon),  A.,  ii,  300. 
Muscle,  osmotic  piienomena  of  (Cooke), 
A.,  ii,  479. 
survival-respiration  of  (Fletcher),  A. , 

ii,  392. 
non-coagulable  proteids  of  (Mays),  A., 

ii,  174. 
extraction  of  fat  from  (Bogdanow),  A., 

ii,  84. 
method  of  estimating  fat  in  (Frank), 
A.,  ii,  174;  (Vorr),  A.,  ii,  175. 
Muscovite, compact,fromLoire(FKiEDEL), 

A.,  ii,  524. 
Muscular   work,   source    of   energy    of 
(ZuNTz),  A.,  ii,  238  ;  (Seegen),  A., 
ii,  239. 
relation   of,   to   metabolism   (Zuntz), 

A.,  ii,  83. 
effects  of,  on  excretion  of  urea  (Gau- 
ratt),  a.,  ii,  480. 
Mycelia  of  Moulds,  the  composition  of 

(Marschall),  A.,  ii,  178. 
Myoglobulin,    formula    of   (Schmiede- 

berg),  a.,  i,  342. 
Myosin,  molecular  weight  of  ;  and  halo- 
gen    derivatives     of    (Blum     and 
Vaubel),  a.,  i,  609, 
Kiihne's  formula  for  (Schmiedeberg), 
A.,  i,  342. 
Myrcene,.  from  oil  of  sassafra,  bark  ands 
leaves (PowERandKLEBER),  A.,i,  327. 
Myricetin,  presence  of,  in  Ehus  cotinus 
leaves  (sumach),  (Perkin),  T.,  1017 ; 
P.,  1898,  183. 
presence  of,  in  the  leaves  of  Pistacia 
lentisciis,  in  "gambuzzo,"  and  galls 
of    P.    terehinthus     (Perkin     and 
Wood),   T,,    376  ;    P.,   1898,    104. 
salts   of    (Perkin    and    Wood),   P., 
1898,  57. 
Myristic   acid,    from  wool  fat  (Darm- 
STAEDTERand  LiFSCHiJTz),  A.,  i,  245. 
Myronic  acid.     See  Sinigrin. 
Myrticolorin,    the  colouring    matter  of 
Eucalyptus  maerorhyiicha  (Smith),  T.  , 
698  ;  P.,  1898,  166. 


N. 


1 : 2-Naphthacarbazole  (Ullmann),  A., 

i,  591. 
Naphthacene  and  Naphthacenediquinone 

(Gabriel  and  Leupold),  A.,  i,  482. 
Naphthaoenequinoue,  and  its  nitro-  and 

rf^chloro-derivatives     (Gabriel     and 

Leupold),  A.,  i,  482, 
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Naphthacridine,  and  its  methiodide  and 
etlii.xlMe  (MouoA.s),  T.,  548 ;  P., 
1898,  132. 
/w-Naphthacridinet  methiodide,  ethiod- 
ide  ;  conversion  of,  into  naphtliacrid- 
ine  (Morgan),  T.,  544  ;  P.,  1898, 
132. 
/9  Kaphthaglanconic     aoid    (Doebner), 

A.,  i.  :{85. 
Naphthalene,  distillation  of,  with  ether 
(Bkn edict),  a.,  ii,  62. 
vapour    preasaro  of,  in  contact  witli 
saturated  solntions  in  mcthylic  and 
etliylic  alcohols,  acetone  and  ether 
(Talmadoe),  a.,  ii,  62. 
oxidation  of,    by  ]>otassium   perman- 
ganate (ProchXzk.v),    a.,   1,    201  ; 
(TcuEKNiAC),  A.,  i,  263. 
physiological  action  of  (Klixomann), 
A,,  ii,  85. 
Naphthalene,  1:4:  3'-/rtbromo-  (Clavs 
and  J.\CK),  A.,  i,  325. 
1':  4' :  2-</tchloramino-     (Clacs    and 
Jack),  A.,  i,  324. 
/S-NaphthaleneaiobydroxTnaphthaqain- 
om   (Kkiikmann  ami    Goi-dknbero), 
A.,  i,  34. 
a-  and  jS-Naphthalenediasocyanide,  anti- 
and    »j/H-inodiru'!itioiis  of  (Ha-NTZsch 
ami  D.VNZIGKU),  A.,  i,  78. 
Naphthalene-/3-ialphonie  aoid,  methyl- 
anii<lc,  diniethylamide    (Schev),    A., 
i,  34. 
«•  and  /3-Naphthalenethio>nlphonie 
aoida,  potassium  salts  «{Troeger  and 
Grothe),  a.,  i,  263. 
a-Naphthaquinoline  and   its  salts    and 
metliochloride,     methiodide,     metho- 
dichromate  and  mcthosulphate  (Claus 
and  Imhoff),  A.,  i,  388. 
/3-Naphthaqainoline,      benzylochloride, 
bt'iizylodicliromate,       cthobromide, 
eth()<lichromate,    ethiodidc,    mctho- 
chloride,  methodichromate,methiod- 
ide  and  methosulphate  (Claus  and 
Be8seler),  a.,  i,  331. 
amino-,  2"-bromo-,    and    nitro-,  and 
theirmethochloridesandmethiodides 
(Claus  an^l  Besselek),  A.,  i,  332. 
Naphthaquinolines,  structural  relation- 
ship of  (Clavs),  A.,  i,  333. 
a-Naphthaqoinoline-S'-salphonic      acid 
and  its  metbylic  salt,    chloride  and 
amide    (Clau.s    and    Imhoff),     A., 
i,  333. 
1 :  2-Naphthaqainone,     4 :  3'-o{ibromo- 

(Claus  aud  J.\ck),  A.,  i,  325. 
«•  and  3-Naphthaqninones,   heat  of  for- 
mation of  (Valeuk),  a.,  ii,  500. 
v3-Naphthaquinoneoxime,  behaviour  of, 
towards    nitric    peroxide    (Oliveri- 
ToBTOBioi),  A.,  i,  657. 


Naphtharesorcinol.  See  1 :  3-Dibydroxy- 

iiaphtliakiie. 
Naphthenes,     from    Russian   petroleum 

(AstiiAN),  A.,  i,  407. 
3-Naphthenylamidine,    nitrite,   nitrate, 
pliitiiiochloridc    (Losses    and    Gba- 
BowsKi),  A.,  i,  83. 
d-Naphthenyldiozytetraiotic    acid,    0- 
naphtbcnylamidine,     iwtassium     and 
silver  salts  (LossEN  and  Grabow.ski), 
A.,  i,  83. 
/3-NaphthilpyrQvic    acid  (Simon),    A., 

i,  l.'.J. 
/3-Naphthindole   and  its  picrate  (UlNs- 

UEi;<;  aiul  Simcoff),  A.,  i,  275. 
Naphthindophenasine    (Hinsberg    and 

SiMc  .IKK),  A.,  i,  275. 
d-Naplithodioxindole     (Hinsberg    and 

.Simiokk),  a.,  i,  275. 
a-Naphthol,     heat     of     formation      of 
(Valeur),  a.,  ii,  500. 
detection  of,  by  formaldehyde  (Enue- 
mann),  a.,  ii,  147. 
a-Naphthol,    dinitro-,     lithium,     mag- 
nesium,zinc  and  copi>cr  derivatives 
(Norton  and  Luewexstein),  A., 
i,  673. 
trimethylaminc,  aniline,  o-toluidiuc, 
dimetbylaniliuc  ilerivatives  (Nor- 
ton and  Smith),  A.,  i,  673. 
2  : 4-rf»nitro-,    condensation    of,    with 
piperidine         (Koseniikim         and 
SciiiDUowiTZ),  T.,  144  ;  P.,    1897, 
234. 
triuitro-,  estimation  of,  volumetrically 

(ScHWARz),  A.,  ii,  545. 
a-  and  ;3-nitroso-,  heat  of  formation  of 
(Valeur),  a.,  ii,  500. 
j3-Naphthol,     heat     of     formation     of 
(Valeur),  A.,  ii,  500. 
equilibrium    in     systems    containing 
picric  acid,  benzene,  and(KuuiLOFF), 
A.,  ii,  112. 
picrate,    dissociation    of,    in   benzene 
solution         (Kuriloff),         A., 
ii,  156. 
partition    of,    between    water    and 
benzene  (Kuriloff),  A.,  ii,  328. 
detection  of,  by  formaldehyde  (Exde- 
manx),  a.,  ii,  147. 
)3-Naphthol,     1-chloro-    and     dtchloro- 
(CcRATOLo),  A.,  i,  575. 
o-nitroso-,      heat     of     formation     of 
(Valeur),  A.,  ii,  500. 
j3- Naphthol  3-o-azobromophenylbenz- 
imidazole  and   )3-Naphthol-;8-o-azo-;^- 
tolylbenzimidazole,     and    salts    (vox 
NiKMENToWSKi),  A.,  i,  338. 

l-Naphthozyacetone,  2-nitro-,  and  its 
oxime,  phenylhydrazone,  and  semi- 
carbazone  (Stoermer  aud  Feaxke), 
A.,  i,  451. 
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/S-Naphthoxythiophosph-amide  and  -di- 

amide     (Autenrieth     and     Hilde- 

brand),  a.,  i,  420. 
o-  and  j8-Naplitliylallylsulplioiie-sulpli- 

ides   (Troeger  and    Hobnung),   A., 

i,  258. 
j3-Naplitliylamiiie,  behaviour  of,  towards 
formaldehyde  (Morgan),    T.,  536  ; 
P.,1898,  i32. 

condensation   of,    with    pyruvic   acid 
(Simon),  A.,  i,  152. 
jS-Naphthylamine,  l':3'-rfibromo-,  l':4'- 

r^i'chloro-,  and  1:3:  i-irichloro-iChAVS 

and  Jack),  A.,  i,  324. 
/3-Naphthylaminomaloiiic    acid,   ethylic 

salt  (Blank),  A.,  i,  589. 
j8-Naplitliylaiiiinophenyleiiebenzenyl- 

amidine  and  its  hydrate  (Muttelet), 

A.,  i,  412. 
a-    and    /S-Naphthylanilines,   ^'-nitro-s- 

amino-,     anhydrides     obtained    from 

(Muttelet),  A.,  i,  412. 
3-Naphtliyl  isobutyl  ketone  (Rousset), 

A.,  i,  593. 
j3  -  Naphthyldiamy  lallyltrisulphone 

(Troeger      and       Hornung),       A,, 

i,  258. 
o-Naphtliyldiazonium    nitrate    (Kunz), 

A.,  i,  528. 
2'-)8-  Naphthyldihydro  woindole 

(ScHOLTz),  A.,  i,  472. 
Naphthylene-o-diamine,  condensation  of 

with      a^^osafFranine     (Fischer     and 

Giesen),  a.,  i,  93. 
/3-NaphtliyI  ethyl  ketone  (Rousset),  A., 

i,  593. 
/3-Naplithylic  carbonate  (Einhorn  and 

Hollandt),  a.,  i,  578. 
Naphthylic  phosphates  and  their  mouo- 

chloi'o-derivatives  (Autenrieth),  A., 

i,  15. 
;8-Naphthylic  propylic,  isopropylic,  iso- 

butylic    and  isoamylic    ethers    (Bo- 

droux),  a.,  i,  592. 
;8-Naphthylindoxylic  acid,   ethylic  salt 

(Blank),  A.,  i,  590. 
3-Naphthyl   methyl  ketone  (Rousset), 

A.,  i,  593. 
/3-Naphthyl  propyl  ketone    and  hydr- 

azone  (Rousset),  A.,  i,  593. 
a-Naphthylsaffranol     (  Jaubert),      A. , 

i,  495. 
/3-Naphthylsemicarbazide  (Young    and 

Stockwell),     T.,     370;     P.,     1898, 

73. 
o-Naphthylsulphamic  acid  (Paal),  A., 

i,  528. 
Narceine  and  Narcotine,    detection    of 

(Bruylants),  a.,  ii,  270. 
iJoNarcotine,  from  the  condensation  of 
hydrocotarnine      with    opianic     acid 
(Kebsten),  a.,  i,  702. 


Neobornylamine,  its  salts,  formyl,  acetyl, 

and  benzoyl  derivatives  (Fobster),  T., 

386  ;  P.,  1898,  97. 

Neodymium,  isolation  of  (Boudouard), 

A.,  ii,  518. 

elementary  nature  of  (Demabcay),  A., 

ii,  518. 
atomic  weight  of  (Brauneb),  P.,  1898, 
72;    (Jones),   A.,    ii,  429;    (Bou- 
douard), A.,  ii,  518. 
absorption   spectrum   of    (Beauneb), 
P.,  1898,  72. 
Neodymium,  salts  and  oxide  of  (Bbau- 
NER),  p.,  1898,  72. 
oxide  (neodymia),  influence  of,  on  the 
emissive  power  of  incandescent  gas- 
mantles  (HiNTZ),  A.,  ii,  587. 
sulphate,    electrical    conductivity    of 
solutions  of  (Jones  and  Reese), 
A.,  ii,  552. 
solubility      of     (Muthmann     and 
RoLiG),  A.,  ii,  518. 
Neon   (Ramsay    and     Teavebs),     A., 

ii,  574. 
Nephrin,   presence  of,  in   A'epJiromium 
Icevigatum,    N.   tomentosum    and    N. 
lusitaniaom  (Hesse),  A.,  i,  681. 
Nephromin,  presence  of,  in  Nefhromiwni 

ladtanicum  (Hesse),  A.,  i,  681. 
Nephrommm  Icevigatum,  N.  lusitanicum 
and  N.  tmneiitosum,    constituents    of 
(Hesse),  A.,  i,  681. 
Nerve,  influence  of  acids  and  alkalis  on 
electro  tonic    currents    of    (Waller), 
A.,  ii,  394. 
Neurine,      physiological       action       of 
(Halliburton     and     Mott),      A., 
ii,  242. 
Nickel,    mode   of  occurrence   in    rocks 
(serpentines,    &c.)   (Bonney),    A., 
ii,  235. 
atomic    weight    of    (Richards    and 
Cushman),  a.  ,  ii,  228  ;  (Winkler), 
A.,  ii,  475. 
electrolytic  deposition  of  (Foerster), 
A.,  ii,  227. 
Nickel  alloys,  with    copper,  assay    of 
(RiCHE),  A.,  ii,  354. 
with       iron,         microstructure       of 

(Osmond),  A.,ii,  590. 
with  silver  and    zinc   (Fowlek   and 
Hartog),  A.,ii,  24. 
Nickel  salts,  colour  and  constitution  of 

complex  (Kurnakoff),  A.,  ii,  477. 
Nickel    A.iz/^crborate     (Melikoff     and 
Pissarjewsky),  A.,  ii,  375. 
potassium  carbonate  (Reynolds),  T., 

264;  P.,  1898,  54. 
oxide,    action    of  arsenious  acid    on 

(Reichard),  a.,  ii,  22. 
lead  potassium  and  ammonium  nitrites 
(Pbzibylla),  a.,  ii,  162. 
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Nickel  sulphate  aud  uitrate,  vapour  pres- 
sures of   saturated    solutious   of 
(Lesc(euu),  a.,  ii,  109. 
action  of  potassium  cyanide  on  an 
ammoniacal  solutionof(SoHMlDT), 
A.,i,  547. 
pnirannte    (Melikhfk    and  I'issAU- 
jewsky),  a.,  ii,  166. 
Nickel,  detection  and  estimation  of  :— 
detection    of,    spectroecopically    (de 

Gramont),  a.,  ii,  636. 
estimation  of  (BREAiiLETand  Jervis), 

A.,ii,  642. 
estimation   of,   clectrolytically  (WoL- 

MAN),  A.,  ii,  51. 
estimation  of,  as  phosphate  (Clark), 

A.,  ii,  144. 
estimation  of,  in  iron,  cast  iron  and 

steel  (Peuillon),  A.,  ii,  260. 
estimation    of,       in      nickel      steel 

(SpCllkr),  a.,  ii,  95. 
separation       of     aluminium       from 

(Lbffleb),  a.,  ii,  486. 
separation  of  aluminium,  chromium, 
and    iron    from    (Wynkoop),    A., 
ii,  64. 
separation    of   aluminium    and    zinc 

from  (Parr),  A.,  ii,  52. 

separation  of  iron  from  (DucBf),  A., 

li,  64  ;  (BuEAiiLEY),  A.,  ii,  96,648, 

separation    of   iron    aud     manganese 

from,  by  electrolysis  (Engeub),  A., 

ii,  192. 

Nickel- iron,  telluric,    from    Greenland 

(Cohen),  A.,  ii,  232. 
Nickel-ore,  electrical  conductivity  and 

specific  heat  of  (Abt),  A.,  ii,  107. 
Nickel-steel,   estimation  of   nickel    in 

(SriJLLEK),  A.,  ii,  95. 
Nicotine,   derivatives  and  structure  of 
(Pi<  TET  and  Genequand),  A.,  i,  60. 
constitution  and  physiological  action 

of  (Moore  and  Row),  A.,  ii,  176. 
mothiodide,     dimethiodide,      metho- 
cUoride,     womethiodide    aud    iso- 
methochloride  (Pictet  and  Gene- 
quand), A.,  i,  50. 
detection  of  (Melzer),  A.,  ii,  651. 
Nicotinic     acid     ( pi/ridi)ie-3-carbox-ylic 
acid),    production  of,  from  substance 
CigHioNjSa  on  oxidation  (Edinoer), 
A.,  i,  92. 
Nicotyrine,  iodo-,  and  its  salts  (Pictet 

and  Cuii'iEUx),  A.,  i,  688. 
Nicoulin,   properties  and   physiological 

action  of  (Boinet),  A.,  ii,  37. 
Niobium  {columhium)  oxide,  action  of 
sulphur  monochloride  on  (Smith), 
A.,  ii,  572. 
Niobic  acid,  and  various  niobates, 
crystalline  (Holmquist),  A., 
ii,  388. 


Niobium  {coltimbiam). 
Niobic     acid,     hydroxylamine    com- 
pounds of  (Hofmann    and  Koul- 
scHtJrrEB),  A.,  ii,  381. 
Nitramines,      behaviour     of,     towards 
iliazometlianc  (Hkinke),  A.,  i,  413. 

alipliatic,  acetic  acid  solutions  of, 
action  of  zinc  and  a-naphthylamine, 
aniline,  dimethylanilinc  or  phenyl- 
enediaminc  on  (Framchimont),  A., 
i,  9. 
Nitrates.    See  under  Nitrogen,  and  also 

Agricultural  Chemistry. 
Nitratine,    from     South    West    Africa 
(Thom«  and  Boelling),  A.,  ii,  387. 

from  Wyoming  (Cross),  A.,  ii,  126. 
Nitre,    from    Wyoming    (Cross),     A., 

ii,  126. 
Nitric  acid,   Nitric  oxide.  Nitric  per- 
oxide.    Sec  under  Nitrogen. 
Nitrification.     See  Agricultural   Chem- 
istry. 
Nitriles,  reaction  of  silicon  tetrachloiidc 

witli  several  (Hauold),  A.,  ii,  509. 
Nitriles.     See  also : — 

Bonzonitrile. 

Benzylic  cyanide. 

Benzylidenedianiinocrotononitrile. 

iso-Hutyronitrile. 

Cinuamylidene^^/aminocrotononitrile. 

(^Galactose,  nitrile  of. 

iso-  Heptenonitrile. 

Lactonitrile. 

Mandelonitrile. 

p-Methoxybenzylidenerftaminocrotono- 
nitrile. 

Pentacetylgalaetonic  nitrile. 

Pentenonitrile. 

8-  Phenoxy-a-ethylvaleronitrile. 

Pinocamphonitrile. 

Piperonylidcnerfiaminocrotononitrilc. 

Propionitrile. 

Toluonitrile. 
Nitrites.       See     Nitrous     acid,     under 

Nitrogen. 
Nitrocompounds,    aromatic,    behaviour 

of,  towards  diazomethane  (Heinke), 

A.,  i,  413. 
Nitro-derivatives.     Sec  under  : — 

Acetamidobenzoic  acid. 

Acetamidophenoxyacetic  acid. 

Acetanilide. 

Acetic  acid. 

Acetobenzamide. 

Acetotoluidide. 

Acetoxymethylcoumarazine. 

Acetylbutyltoluene. 

AUoxanphenylhydrazone. 

Amylenic  glycol  {2-7ndhylol-l-biUanol). 

wo-Amylic  alcohol. 

Amylwonitrainiue. 

Aniline. 
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Nitro-derivatives.     See  under  : — 
Aniliiio-)8-isobutyric  acid. 

Anilino-a-phenylacetic  acid. 

Aniliuo-o-propionic  acid. 

Auisenyltetrazotic  acid. 

Benzacetophenylhydrazide. 

Benzaldehyde. 

Renzaldehyde-diethylacetal    and    -di- 
iiiethylacetal. 

Benzaldehydesulphonic  acid. 

Benzamidine. 

o-Benzamido-j3-nitro-;8-iiaplithylaiii- 
line. 

o-Benzamido-^-nitrophenylaniline. 

o-Benzamido-^-nitrotolylaniline. 

Benzanilide. 

Benzanilidimido-chloride. 

Benzene. 

Beuzeneazohydroxynaphthaquinone. 

Benzeneazophenol. 

Benzenylanilidoxime. 

Benzenylhydrazidine. 

Benzenyltetrazotic  acid. 

BeEzhydroxamic  acid. 

Benzirnido-ether. 

Benzo-diethylacetal     and     -dimethyl- 
ace  tal. 

Benzoic  acetic  peroxide. 

Benzophenone. 

Benzoylacetone. 

Benzoylbenzhydroxamic  acid. 

Benzoylmethylanilide. 

Benzoyl  triphenylcarbinol. 

Benzylacetic  acid. 

Benzylisobenzaldoxinie. 

Benzyb'socinnanialdoxime. 

Benzylic  chloride  and  cyanide. 

Benzylideneacetone. 

Benzylidenec^iaminocrotononitrile. 

Benzylideneaminoguanidine. 

Benzylideneaminonaphthol. 

Benzylideneaminosalicylic  acid. 

Benzylidenebutylxylyl  methyl  ketone. 

Benzyl  idenediteonitramine. 

Benzylideueisophorone. 

Benzylmethane. 

Benzylmethylnitramine. 

Benzylnitraniine. 

Benzylnitrosohydroxylamine   methyl 
ether. 

Beiizylnitrourethane. 

Benzylsulphonic  acid. 

Bcnzylsultone. 

Benzylurethane. 

Bilianic  acid. 

BismuthofZinitrotriphenyl. 

Butane  and  iso-Butane. 

iso-Butylenic   glycol  and    tert-iso- 
Butylenic  glycol. 

zso-Butylglycerol. 

Butylic  alcohol. 

Butylmethy  Iphthal  ide . 


Nitro-derivatives.    See  under  : — 

Butylxylyl  amyl,  butyl,  and  methyl 

ketones. 
Butylxylylcarboxylic  acid. 
Butylxylylglyoxylic  acid. 
Butyramide. 
wo-  Butyronitrile . 
Campholactone. 
Camphor, 

Catechol  ethylenic  ether. 
Cellulose. 
Cholylic  acid. 
Cinnamic  acid. 
Cinnamamide. 
Cinnamonitrile. 

Cinnamylidenerfiaminocrotononitrile. 
Coumarone. 
Cresol. 
iso- Dehydrophenylbenzylidene- 

hydrazone  and  -hydrotetrazonc. 
Desmotroposantonin. 
Diacetylbutandiol. 
<e?-^  Diacetylpentandiol . 
Diazobenzene. 
Diazobenzoimide. 
Diazotoluoimide. 
Dibenzhydroxamic  acid. 
Dibenzyl. 

Dibenzyl-o-carboxylic  acid. 
Dibenzyldisulphonic  acid. 
Dibenzylideneacetophenone-  o-nitrani- 

line  and  -nitrotoluidine. 
Diethylamine. 
Diethylcarbinol. 
Diethylnitramine. 
Diethyloxamide. 

Dimethylaniinomethylazimidobenzene. 
Dimethylaniline. 
Dimethylcarbonylnitrosamine. 
Dimethyllignone-bluc. 
Dimethylnitramine. 
Dimethyl  phenosaffranine. 
Dinitrosacyl. 
Diphenylamine. 

Diphenylbenzylidenehydrotetrazone. 
Diphenyldihydrotetrazine. 
Diphenylmethylamine. 
Diphenylmethylazammonium 

hydroxide. 
Diphenyltetrazine. 
Diphenyltetrazolc. 
Diphenyltriazolc. 
Ditolylcedriret. 
Di-^tolyloxaraide. 
Ditolylphthalide. 
Ethane. 

Ethoxyphenyl-m-phenyltriazole. 
Ethylamine. 
Ethylaminobenzoic  acid. 
Ethylene. 
Ethylic  alcohol. 
Ethylidenebutylxylyl  methyl  ketone. 
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Nitro-derivatives.     See  under  : — 
Ethylidenediisonitramine. 
Ethylindolinone. 

Ethyl-nitramine  and  -Monitramine. 
Fenchone. 
Fluoran. 
Fluorenone. 
Fluorescein, 

Formazylbenzenecarboxylic  acid. 
Qnaiacol. 

Harmine  and  apo-Hannine. 
Heptane  and  iso- Heptane. 
Hexane  and  ifo-Hexane. 
Hexylenic  glycol. 
HydrazoMoamylbenzene. 
Hydrazo7*obutylbenzene. 
Hydrazo?«oi)ropylbenzene. 
Hydrocellulose. 
p-Hydroxybenzaldehyde. 
Hydroxyl>Bnzophenone. 
Hydroxybenzj'Wlphonamide, 
Hydroxybenzylsulphonic  acid. 
Hydroxydimethylpyridine. 
p-Hvdroxyformazylbenzene. 
Hyaroxymethylcoumarazine. 
Hydroxyphenyl-Jrt-phenyltriazole. 
Hydroxytriphenyltetrazolium  chloride. 
»|(-Lutido8tyril. 

ijf-Lutidostyrilcarboxylic  acid. 
Menthone. 
Methane. 

Methoxybenzylsulphonamide. 
Methoxycoumarin. 
Methoxyforraazylbenzene. 
Methoxyphenacyl-;>-phenetidine. 
Methoxyphenylpyruvic  acid. 
Methoxytriphenyltetrazolium  iodide. 
Methylaniline. 
Methylisoi'Utylcarbinol. 
Methylenediisonitiainine. 
iw-Methylethyluitramine. 
Methyl  mtramine. 
j)-Methyloctylbenzene. 
Methylpropylcarbinol. 
Methylwopropylcarbinol. 
Methylqmnoline. 
Methylquinolinecarboxylic  acid. 
Naphthacenequinone. 
Naphthaquinoline. 
Naphthol. 
Naphthoxyacetone. 
a-Napbthylanilines. 
Octane  and  iso-Octane. 
Opianic  amide  and  chloride. 
m-Opindolone. 
Oxycannabin. 
Oxycellulose. 
Peiitane  and  iao-Pentane. 
Phenetoil. 

Phenonaphthoxazone. 
Phenosaffranine. 
Phenoxyacetic  acid. 


Nitro-derivativeB.     See  under  : — 
Phenoxyacetone. 
3-Phenoxydimethj-lnaphtlialcne. 
Phenyl-o-acetaininocinnamonitrile. 
Phenylacetic  acid. 
Phenylaniline. 
Phenylazocarbani  ide. 
Phenylazohydroxybenzylamide. 
Phenylazo-/3-hydroxylaminopropionic 

acid. 
Phenylazohydroxymethylamide. 
Phenylbenzylbenzylidenehydrazone. 
Phenylcarbmol. 
Phenylcarbostyril. 
l-Phenyl-3-carboxy-4-phenylhydr- 

azonei>hthalazone. 
Phenylcliliydrowoiiidole. 
Phenyldiniethylosotriazole. 
Phenyldimethyl-m-phenylenedi- 

amine. 
Phenylenediethylglyoxal. 
Phenylhydraziiiedihydrotartaric 

osazone. 
Phenylic  laoamylic  ether. 
Phenylic  benzylic  ether. 
Phenylic  carbonate. 
Phenylic    ethylenic     ether,     ethylic 

ether,    methylic     ether,     propylic 

ether. 
Phenylpropionamide. 
Phenylquinoline. 
Phenyisaffranine  and  Phenylapo- 

saffranine. 
Phenylseiiiicarbazide. 
6-Phenyl  tetrazole. 
Phenyltriazole. 

Phenyltriazoledicarboxylic  acid. 
Phenyltrimethylammonium  nitrate. 
Phenylxylylenediamine. 
Picric  acid. 

Piperidylbutylic  alcohol. 
Piperonylidenediaminocrotononitrile. 
Propane. 
Propionamide. 
Propylene. 
Propylic  alcohol. 
Propylic  chloride. 
Propylidenediwonitramine. 
Propyhsonitramine. 
Quinoline. 
Resorcinol. 
Rosinduline. 

Salicylic  phenylhydrazone. 
Stilbenedisulphonic  acid. 
Styrene. 

Tetramethyldtaminobenzophenone. 
Tetramethyl-m-phenylenediamine. 
Theobromine. 
Thymol. 
Tolualdehyde. 
Toluenesulphonic  acid 
Toluidine. 
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Nitro-derivatives.    See  under  : — 
Toluidinoisobutyric  acid. 
Toluidino-a-phenylacetic  acid. 
Toluidino-a-propionic  acid. 
Toluonitrile. 

jo-Toluoyl-o-benzoic  acid. 
Tolylacetic  acid. 
Tolylanilines. 
Tolylic  methylic  ether. 
Tolyliodonium  iodide. 
Tolyloxamic  acid. 
Tolylpyruvic  acid. 
Triacetoxytsobutane. 
TriacetyKsobutylglycerol. 
Trihydroxytsobutane. 
Trimethyleneglycol. 
Triphenylmethane. 
Ure  thane. 
Vanillic  acid. 
Veratrole. 
Vitexin. 
Nitrogen  in  minerals  and  rocks  (Tilden), 

A.,  ii,  383. 
possible    allotropic    modiQcation     of 

(Teudt),  a.,  ii,  421. 
atomic      weight      of     (V^ZEs),     A., 

ii,  572. 
atomic  weight  and  molecular  volume 

of  (Berthelot),  a.,  ii,  502. 
refraction  of  (Ramsay  and  Travers), 

A.,  ii,  273. 
atomic    refraction    of    (Bkuhl),    A., 

ii,  417. 
density  of  (Leduc),  A.,  ii,  331. 
solubility  of,  in    water  (Bohr),   A., 

ii,  211. 
tervalent   and  quinquevalent  relation 

of  (Lachman),  a.,  i,  400. 
evolution  of,  by  a  bacterium  (Ampola 

and  Garino),  A.,  ii,  177. 
amount   of,    liberated  by  denitrifying 

bacteria  (Pfeiffer   and    Lemmer- 

mann),  a.,  ii,  445. 
libeiation    of,  by   nitrifying    bacteria 

(Sttjtzer     and      Hartleb),      A., 

ii,  348. 
Nitrogen  chloride,  preparation  of  (Hent- 

schel),  a.,  ii,  114. 
oxides,     refraction    of   (Bruhl),   A., 

ii,  362. 
Nitrogen  7)io7ioxiie{nitrous  oxz'de), den- 
sity of  (Leduc),  A.,  ii,  108  ;  (Ray- 
leigh),  a.,  ii,  291. 

and  carbonic  anhydride,  volumes  of 
mixtures  of  (Leduc),  A.,  ii,  326. 

solubility   of,  in   aqueous  solutions 
(Roth),  A.,  ii,  18. 

solubility  of,  in  alcohol  (Bohr),  A., 
ii,  211. 
Nitrogen  dioxiie  {nitric  oxide),  solubil- 
ity of,  in  water  and  alcohol  (Bohr), 

A.,  ii,  211. 


Nitrogen. 
Nitrogen  ^yj'oxide  {nitrous  anhydride), 
preparation   of  liquid   (Cohen  and 
Calvert),  T.,  166. 
Nitrogen  ite^roxide  {nitricpcroxide),\\QaX 
conductivity  of  (Magnanini  and 
Malagnixi),  a.,  ii,  282. 
dissociation    and     specific   heat    of 

(Schueber),  a.,  ii,  153. 
influence  of,  on  the  formation  of  ozone 
from  air  (Shenstone  and  Evans), 
T.,  250;  P.,  1898,  40. 
reaction  of  silicon  tetrachloride  with 
(Harold),  A.,  ii,  509. 
Nitric  acid,  progress  of  formation  of, 
during    nitrification    in    natural 
waters  (Adeney),  A.,  ii,  86. 
density,  electrical  conductivity  and 
chemical  behaviour  of  (Veley  and 
Manley),  a.,  ii,  277. 
transference    ratios    of  (Bein),   A., 

ii,  554. 
ethylic  salt,  dielectric  constant  of, 
at  - 185°  (Dewar  and  Fleming), 
A.,  ii,  279. 
Nitric  acid,  detection  and  estimation 
of:— 
detection  of  (Woodruff),  A.,ii,  254. 
detection  of,  in  viscera  (Seyda  and 

Woy),  a.,  ii,  453. 
estimation      of,       by      electrolysis 

(Ulsch),  a.,  ii,  45. 
estimation  of,  in  soil  (Kuntze),  A., 

ii,  45. 
estimation  of,    in  waters    (Stock), 

A.,  ii,  639. 
estimation  of,  in  waters,  when  com- 
bined (Bohlig),  a.,  ii,  638. 
Nitrates,  oxidation  of  nitrites  to,   by 
bacteria     (Winogradsky),      A., 
ii,  621 ;  (Stutzer  and  Hartleb), 
A.,  ii,  622. 
influence  of,    on  plant  metabolism 

(Hansteen),  a.,  ii,  178. 
influence  of,  on  germination  (Vande- 

velde),  a.,  ii,  302. 
influence  of,  in  urine  analysis  (Bar- 

dach),  a.,  ii,  268. 
See  also  Agricultural  Chemistry. 
Nitrous  acid,  formation  of,  during  nitri- 
fication      in       natural       waters 
(Adeney),  A.,  ii,  86. 
detection  of,  in  water  (Gaw^aloav- 

SKi),  A.,  ii,  46. 
estimation  of,  gasometrically  (Rieg- 

ler),  a.,  ii,  186. 
estimation  of,  in  water  (Konig),  A. 
ii,  313  ;  (Robin),  A.,  ii,  542. 
Nitrites,  oxidation  of,  to  nitrates  by 
bacteria  (Winogradsky),  A., 
ii,  621  ;  (Stutzer  and  Hartleb), 
A.,  ii,  622. 


892 


INDEX   OF  SUBJECTS. 


Nitrogen. 
HyponitroQS  acid    ^IIantz-sch),    A., 
ii,  22  ;    (Kiiisciiser),  A.,  ii,  373. 

estimation    and    decomposition    of 
(Hantzsch     and    Sauek),     A., 
i,172. 
Nitrogen,     detection    and    estimation 

of:— 
detection   and   separation   of  helium 

from,  by  liquefaction  (Drwau),  P., 

1897,  190. 
estimation   of,  by  Kjeldahl's  process 

(Sjollema),  a.,  ii,  307. 
estimation  of,  by  persalphates  (Brun- 

NER),  A.,  ii,  360. 
estimation  of  carbon  and,  simnltanc- 

onsly  in  a  vacnam  (Morner),  A., 

y,  256. 
free,  estimation  of,  in  coal  gas  (Artb), 

A.,  ii,  635. 
estimation  of,  in  mannrea  (Detarda), 

A.,  ii,  850. 
estimation  of,   in  guano  (Sohenke), 

A.,  ii,  46,  138. 
estimation  of  alkvl  groups  attached  to 

(Hkrzio  and  Meter),  A.,  i,  58. 
Nitrogen.       Sec      also      Agricultural 

Vhoumtry. 
Nitrogen-oxidation,  reasons  for  adopting 

the  term  (Adenky),  A.,  ii,  86. 
Nitro-gronp  in  organic  compounds,  esti- 
mation of,  volumetrically  (YouNO  and 
Swain),  A.,  ii,  186. 
Nitrohydroxylamic  acid  {nilrohydroxyl- 

rtwunr)  (Anoei  i),  A.,  ii,  216. 
Nitrometer,  modified  form  of  (Jowett 

jind  Caku),  A.,  ii,  688. 
NitroBO- compounds,  aliphatic,  production 

of  (Pu.OTY),  A.,  i,  223. 
Nitroso-derivatives.     See  under  : — 
Acetamidoguaiocol. 
Henzene. 

Benzenesulphonehydroxamic  acid. 
Benzyl nitrosohydroxylamino  methylic 

ether. 
m-Butylmenthylaminc. 
Mo-Butyric  acid. 
wo-Butyronitrile. 
Campholactone. 
Camphor, 

Carbonyldimethylcarbamide. 
Carvacrol. 
Cresol. 

Diacetylbutanediol. 
tert-  Diacetyl  pen  tand  iol. 
Diwobutyl  ketone. 
Diethylnitrosamine. 
Di?5opropylacetonc. 
Diwobutyl  ketone. 
Dimethylaniline. 
Dimethylauilino-phthaloylic        and 

-hydrophthaloylic  acids. 


Nitroso-derivatives.     See  under : — 

Dimothyliiitrosamine. 

Dimothyl-wi-xylidine. 

Dioxalacotnpuanidine,  ethylic  salt  of. 

I)iphenyliiydro.\ylamine. 

Diphenylnitrosamine. 

Ditolvlhydroxylamine. 

Ethyl  iltoamylamino. 

Ethylmenthylamine. 

Guaiacol. 

Hydroxyphenylhydrazine. 

Hydroxyurothane  bonzylic  ether. 

Meroqumenine. 

Mesitylenc. 

^Methylaminophenol. 

Methylanilinc. 

Methyl  uobutyl  ketone. 

Methylmenthylnmine. 

Mornholine. 

Xaputhol. 

Octane. 

I'entamethylenexylylenodiamine. 

Phenol. 

Phenolphthalide. 

Phenolphthaloylic  acid. 

Phenyl  anilini)ethyl  ketone. 

Phcnylhydroxylamine. 

Pinene. 

a-Pipeooline. 

Propane. 

iso- rropylace  tone. 

Propylmenthylamine. 

Propyl-p-tolylamine. 

Tetrahydro<[Hinoline. 

Thymol. 

Triacetonedihydroxylamine. 

Triacetyli»obutylglycerol. 

Trihydroxywobutane. 

Xylene. 
Nonane  [emiane)  from  Scottish  petroleum 

oil  (Heusi.ku),  A.,  i,  102. 
Nonanedicarbozylic  acids.     Sec  : — 

Diwohutylmalonii;  acid. 

Octylinalonic  acid. 
Nonanedioic-3;7-dimethyloic  acid.    See: 

Ileptaiietetiacarboxylic  acid. 
Nonenylic      alcohol      (2  :  6-cl imethyl-2- 

heptenc-6-ol),  from  action  of  potassium 

hydroxide  on   lemonol  ;    its  acetate  ; 

action  of  sulphuric  acid  on  (Barbieb), 

A.,  i,  617. 
Nonenylic      alcohol      (tnelftyltertbulyl- 

allylcarbinol)   and   its  oxidation;  hy- 

droxy-derivative    of    (Gnedin),     A., 

i,  291. 
Nonoic  acid,  from  fusion  of  camphoric 

acid    with     potash     (Cuos.si-EY     and 

Perkin),  T.,  21;  P.,  1897,  218. 
Nonylenic       glycol        {dimethylh^ptene 

glycol),  from  the  action  of  sulphuric 

acid  on  dimethylheptenol  (Barrier), 

A.,  i,  617. 
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ITonyleuic      glycol      (isoprojyyiisobutyl- 
ethylenic    glycol)   not    formed  in  the 
condensation  of  i^obutaldehyde   with 
iso  valeraldehyde      (Lilienfeld     and 
Tauss),  a.,  i,  508. 
Nonylenic  glycol,  a  piimary-secondary-/3-, 
from   condensation  of  ^'sobutaldehyde 
and   is'ovaleraldehyde,   and  its  oxida- 
tion (LiLiEXFELD    and    Tauss),   A., 
i,  508. 
Nonylenic  oxide  {dimethyllieptenc  oxide), 
from  action  of  sulphuric  acid   on   di- 
methylheptenol  (Barbier),  A.,  i,  617. 
Norcaperatic  acid  and  its  barium  salt 

(Hesse),  A.,  i,  680. 
Norgaaiaretic  acid,  preparation  of,  and 
tetracetyl  derivative  of  (Heuzig  and 
Sciiiff),  a.,  i,  327. 
Norperlatin,  preparation  of,  from  perlatin, 

and  its  m.p.  (Hesse),  A.,  i,  679. 
Norrangiformic    acid  and  its  methylic 

salt  (Hesse),  A.,  i,  533. 
Nostoc  punctiformc,  fixation  of  nitrogen 

by  (Bouilhac),  A.,  ii,  39. 
Noumeite(?)  from  Switzerland  (Bonney), 

A.,  ii,  235. 
Nucleic  acid,  constitution  of  (Noll),  A., 

i,  718. 
Nuclein,  molecular  weight  and  halogen 
derivatives  of  (Blum  and  Vaueel), 
A.,  i,  609. 
Nacleins,    artificial,    the    staining    pro- 
perties of  (Mathews),  A.,  i,  542. 
influence   of,    on    human  metabolism 
(Milroy  and  Malcolm),  A.,  ii,  479. 
Nucleo-albumin,  synthesis  of  a  colloid- 
substance     from     (Pickering),     A., 
i,  288. 
Nncleo-proteid,  obtained  from  Bacillus 

7'anicidios  (Galeotti),  A.,  ii,  444. 

Nucleo-proteids,  production  of  oxidation 

changes  by  (Spitzer),  A.,  ii,  36,  618. 

Nutrition,  influence  of  borax  on  (Chit- 

tendex  and  Gies),  A.,  ii,  238. 

of  infants  (Johannessen  and  Wang), 

A.,  ii,  343. 
of  oats,   relative  influence  of  arsenic 
and  phosphoric  acids  on  (Stoklasa), 
A.,  ii,  131. 


0. 


Oak  leaves.    See  Agricultural  Chemistry. 

Oak-tannin,  composition  of,  and  decom- 
position products  (Metzger),  A., 
ii,  88. 

Oak  wood  and  bark,  substances  occurring 
in;  ratio  of  ash  in  (Metzger),  A., 
ii,  88. 


Oak  wood  and  bark,   action  of  Hiibl's 

reagent  on  (Boettinger),  A.,  i,  199. 
Oats.     See  Agricultural  Chemistry. 
Obituary  notices: — 
W.  L  Hiepe,  T.,  1047. 
James  Wyllie  Rodger,  T.,  1047. 
Octane,  crude,  decomposition  of,  at  high 
temperatures    (Worstall  and    Bur- 
well),  A.,  i,  101. 
n-Octane,  action  of  nitric  acid  on  (Wor- 
stall), A.,  i,  346. 
nitro-  and  c^initro-,  reduction  of  (Wor- 
stall), A.,  i,  346. 
wo-Octane,  action  of  fuming  nitric  acid 
on,  and  its  nitro-compound  (Francis 
and  Young),  T.,  931  ;  P.,  1898,  177. 
Oct&ne  {diisobuty  I, dimethylhexmie), action 
of  fuming  nitric  acid  on,  and  its  tri- 
nitro-derivative       (Francis       and 
Young),  T.,  932  ;  P.,  1898,  177. 
nitro-,  reduction  of  (PiLOTYand  Ruff), 

A.,  i,  289. 
2-nitroso-    (Piloty    and  Ruff),   A., 
i,  289. 
cyc^-Octanone  [azelaone)  (Derlon),  A., 

i,  638. 
Octanedicarboxylic  acid.     See  Heptyl- 

malonic  acid. 
Octoaspartic    acid    and    Octoaspartide, 
and    phenylhydrazide    (Schiff),    A., 
i,  68. 
Octoglycol,  action  of  tsobutyric  acid  on 

(Brauchbar  and  Kohn),  A.,  i,  354. 
Octoic  acid,   from  fusion  of  camphoric 
acid  with  potash  ;  oxidation  (Crossley 
andPERKiN),  T.,  19  ;  P.,  1897,  218. 
Octomethyldiaminobenzidine,    methiod  - 
ides  (NoELTiNGand  Fourneaux),  A., 
i,  189. 
Octopus,     urine    of   (Schoenlein),    A., 

ii,  443. 
Octopus    macropiis,     secretion     of    the 
salivary    glands    of     (Hyde),      A., 
ii,  175. 
Octylamine,     and    its     platinochloride 

(Worstall),  A.,  i,  346. 
Octylmalonic     acid,     electrolytic    dis- 
sociation of  (Smith),  A.,  ii,  285. 
Octylphenylazo-a-naphthol    (Lipinski), 

A.,  i,  42.3. 
Octylphenyl  methyl  ketone  and  phenyl 
ketone  and  their  oximes  (Lipinski), 
A.,  i,  423. 
(Enanthaldoxime.     See  Heptaldoxime. 
(Enanthylideneacetoacetic    acid.       See 
.   Heptylideneacetoacetic  acid. 
Officers,  Memorial  to  the  Council  with 
reference    to    the     election    of   the  : 
opinion  of  counsel  thereon  :  action  of 
the  Council  thereon  :  correspondence 
relating  to.  P.,  1898,  2,  4,  33,  61. 
Oilcakes.     See  Agricultural  Chemistry. 
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Oil*,  bromine  thermal  test  for  (Hchmzr), 

A.,  ii,  197  ;  (Jenkins),  A.,  ii,  198  ; 

(Archbiit),  a.,  ii,  316. 
iodine  number  of  (Schweitzer  and 

LuNOwiTz),  A.,  ii,  98. 
Hiibl's  iodine  process  in  the  analysis  of 

(WlJs),  A.,  li,  413,  466,  491. 
ethereal,  estimation  of,   in    aromatic 

waters  (Becki-rth  and  Fberichs), 

A.,  ii,  410. 
mineral.     See  Petroleum, 
phosphoriaed,     eatiination    of    phos- 
phorus in  (Sbtda),  A.,  ii,  256. 
Oils.     See  also : — 
Angostura  bark,  oil  of. 
Caator  oil 
Cedar-wood  oil. 
Cloves,  oil  of. 
Cotton  aeed  oil. 
Colilawan  oil. 
Earth-nut  oil. 
Eucalyptus,  oil  of. 
Fish  oil. 
Geranium  oil. 
Hop  oil. 
Linseed  oil. 
Mandarin  oiL 
Monarda  fiibdota  and  M.  punelata, 

oils  of. 
Oleum  Sabintt. 
Olive  oil. 
Palm  oil. 
Pine  resin  oil. 
Pine  wood  oil. 
RoMmarv,  oil  of. 
Roses,  oil  of. 

Sassafras  bark  and  leaves,  oil  of. 
Schinus  molU,  oil  of  berries  o£ 
Sesame  oil. 
Spearmint,  oil  of. 
Wood  oil,  Japanese. 
OlellnM,  combination  of,  with  mercury 

salts  (DENiofefl),  A.,  i,  646. 
Oleic  acid,   oxidation  of,  with  alkaline 

{>otas.siam  permanganate,  and  with 

chromic   acid  ;  fusion  with    potash 

(Edmed),    T.,   628,  631,   632;   P., 

1898,  133. 
change     produced     in,     on     keeping 

(VON  Senkowski),  a.,  i,  628. 
glyceryl  salt  of,   presence  of,  in  oak 

wood  and  bark  (Metzgek),  A.,  ii,  88. 
Olnim  Sabincc  (Fhomm),  A.,  i,  674. 
Olive.     See  Agricultuml  Chemistry. 
Olive  oil,    formation    of,    by  the  olive 

(Geuher),  a.,  ii,  131. 
dieiecfiic     constant    of,     at      - 185" 

(Dewar     and       Fleming),      A., 

ii,  279. 
action  of  silent  electric  discharge  on, 

in   presence   of  nitrogen   (Berthe- 

lot),  a.,  i,  559. 


Olive-oil,  detection  of  small  quantities  of 
cotton  oil  in   (Tortelli  and  Ri'o- 
gehi),  a.,  ii,  466. 
detection  of  cotton  seed,  sesame  and 
earth-nut   oil    in    (Tortelli   and 
RuoGERi),  A.,  ii,  653. 
Oliviae    from    an    Atacama    meteorite 
(Hartley      and      Ramaob),       A., 
ii,  237. 
Olivine-roek  from  Colorado  (Whitaker), 

A.,  ii,  236. 
Omicholin,  identity  of  Garrod's  urobilin 

with  (TiirnicHUii),  A.,  i,  712. 
Onofrita  from  China    (Tkrmier^,    A., 

ii,  167. 
Ononine,  detection  of  (Brociner),  A., 

ii,  269. 
Oophorin,  detection  of  iodine  in  (Setda), 

A.,  ii,  403. 
Ol»Al      from      Oregon     (Eakle),      A., 
ii,  609. 
from  New  Soutli  Wales  (Curban),  A., 

ii,  80. 
uickeliferons,  from  New  South  Wales 
(Porter),  A.,  ii,  603. 
Ophioaleite  from  Switzerland  (Ball),  A., 

ii,  126. 
Opianamide,  bromo-  and  nitro-,  and  the 

Enxlucts  of  action  of  hydroxylamine 
ydrochloride   on,    and    their    acetyl 

derivatives  (Bistrzycki   and   Fynn), 

A.,  i,  427. 
Opianie    acid,     condensation    of,    with 

hydrocofarnine    to  form   isonarcotine 

(Kkr.sten),  a.,  i,  702. 
Opianie     chloride,     brom-    and    nitro- 

(Bistrzycki       and       Fynn),       A., 

i,  426,  427. 
^•Opianie    aoid,     rhodinol    salt    (Erd- 

MANN),  A.,  i,  325. 
Opiasone,    brom-,   and    its    acetyl  and 

(liacetyl  derivatives  (Bistrzycki  and 

Fynn),  A.,  i,  427. 
Opium,  analysis  of  (Dorr),  A.,  ii,  101. 

estimation   of  morphine   in    (Mostk- 
MARiixi),  A.,  ii,  270. 

estimation  of  starch  in  (Kebleii  and 
Lawali,),  A.,  ii,  463. 
Optical    antipodes,    interconversion    of 

(Waluen),  a.,  i,  178. 
Orcinol,   condensation  of,   with  chloral 

hydrate    (Hewitt    and   Dixon),   T., 

397;  P.,  1898,  103. 
Orcinol-j>-methoxysalphonphthalein 

(Moai.e),  a.,  i,  429. 
Orcinolsnlphonphthalein    (Sohon),   A., 

i,  429. 
Ordenite  from   Wyoming    (Cross),  A., 

ii,  125. 
Oreoselone,  mono-  and  di-methylic  salts, 

and    acetyl  derivative  (Popper),    A., 

i,  600. 
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Ores  from  New  South  "Wales  (Mingaye 
and  Card),  A.,  ii,  385. 
from  Nova  Scotia  (Gilpix),  A.,  ii,  384. 
estimation  of  chromium  and  vanadium 
in  (Hillebeand),  A.,  ii,  541. 
Organic  analysis.     See  Analysis. 
Organic    compounds,   synthesis    of,   by 
means  of  the   dark   electric   dis- 
charge (Hemptixne),  a.,  i,  461. 
unsaturated,       stereochemistry      of 
(SxTDBOROUGH    and  Lloyd),    T., 
81  ;  P.,  1897,  240. 
Organic     matter,     estimation    of,     by 

chromic  acid  (Barnes),  A.,  ii,  97. 
Organic    radicles,    unsaturated,    acidic 

character  of  (Henrich),  A.,  i,  631. 
Organisms,  evidence  for  the  existence  of, 
in  the  oldest  rocks  (Callaway),  A., 
ii,  236. 
Organo-metallic  compounds.    See  : — 
Bismuth  -trianisyl,  -triphenetyl,   -tri- 
cumyl,  -triphenyl,  -tritolyl,  -trixylyl. 
Butylene  mercurosomercuric  nitrate. 
Mercuric     mercaptide,    mercapto-bro- 

mide,  -iodide  and -nitrate, 
Mercurydiphenyl. 
Mercury-o-naphthylic  nitrate. 
Mercury-^-tolylic  nitrate. 
Oxvmercarbides  (under  Mercury). 
Tindiethyl, 

Tin   tetrabromide    and    tetrachloride, 
bisdimethylic,  bisdiethylic  and  bis- 
diamylic  sulphides. 
Tin  tetrabi-oraide   pyi-idine  and  tetra- 
chloride pyridine. 
Tintriethyl. 
Omithin   {Aianiinovalcric  acid),    forma- 
tion   of,    by    hydrolysis    of   arginine 
(ScHULZE    and     Wintekstein),    A., 
i,  281. 
Orsellinic  acid,    formed   by  the  decom- 
position of  lecanoric  acid;  its  properties 
and  methy lie  salt  (Hesse),  A.,  i,  533. 
Orthite  from  the  Harz  (Luedecke),  A. , 

ii,  76. 
Orthoclase,  from  a  mineral-vein  in  Idaho 

(Lindgren),  a.,  ii,  605. 
Orylic    acid,      composition,    properties, 
metallic  salts,  and  decomposition  pro- 
ducts of  (Balke),  a.,  i,  100. 
Oscillatory    discharge.      See     Electro- 
chemistry. 
Osmosis    and    Osmotic    Pressure.     See 

under  Diffusion. 
Osyritrin,  relation   of,   to    myrticolorin 
and  Viola  quercitrin  (Smith),  T.,  701; 
P.,  1898,  167. 
Ottrelite  from  Sweden  (Weibull),  A., 
ii,  439. 
and  chlovitoid  (Barrow),  A.,  ii,  389. 
Ouabic  acid  and  its  salts  and   decom- 
position products  (Arnaud),  A.,  i,  597. 


Ouabin,  properties,  reactions  and  deriva- 
tives of  (Arnatjd),  a.,  i,  377,  597, 
678. 

heptacetate  (Aknaud).  A. ,  i,  677. 
Ovomucin,    from   egg-albumin,   and   its 

osazone  (Eichholz),  A.,  i,  541. 
Oxalacetic  acid,  ethylic  salt,  action  of 
ferric  chloride  "on  (Morrell  and 
Crofts),  T.,  346. 
action  of,  on  guanadine  and  deriva- 
tives of  carbamide  (MCller),  A., 
i,  275. 
Oxalisobutyric  acid  {dimethyloxalacetic), 

ethylic   salt,  action  of  alcoholic  soda 

on  ;  action  of  ammonia  on  ;  hydrazone 

of  (WisLiCENUs  and   Kiesewetter), 

A.,  i,  240. 
Oxalic  acid,  presence  of,  in  oak  wood 
and  bark  (Metzger),  A.,  ii,  88. 

in  sugar  juices  (von  Kries),  A.,  ii,  401. 

preparation  of  pure  (Riechelmann), 
A.,  i,  239. 

transference  ratios  of  (Bein),  A.,  ii, 
554. 

effect  of  temperature  on  the  acidity  of 
(Degener),  a.,  i,  404. 

decomposition  of,  by  light  (J.  and 
G.  Vallot),  a.,  ii,  149. 

action  of   hydrogen   bromide   on,    in 
presence     of    ether    (Fenton    and 
Gostling),  T.,  555. 
Oxalic  acid,  alkali  salts,  electrolysis  of 
(Petersen),  A.,  i,  353. 

beryllium  salts  (Rosenheim  and 
Woge),  a.,  ii,  71. 

cerium,  didymium  and  lanthanum 
salts,  compounds  of,  with  the 
respective  metallic  chlorides  (Job), 
A.,  i,  336. 

3erium,  lanthanum,  neodymium, 
praseodymium,  thorium  and  yttrium 
salts,  solubility  of,  in  ammonium 
oxalate  and  in  sulphuric  acid 
(Brauner),  T.,  972  ;  P.,  1898,  68. 

lanthanum  salt,  action  of  hydro- 
chloric acid  on  ;  lanthanum  oxalo- 
chloride  (Job),  A.,  i,  356. 

sodium  salt,  use  of,  in  acidimetry 
(Sorensen),  a.,  ii,  185. 

thorium  salt,  action  of  nitric  acid  on 
(Bratjner),  T.,  981 ;  P.,  1898,  68. 

thorium  ammonium  salt  (Brauner), 
T.,  951  ;  P.,  1898,  67. 

thorium  hydrogen  salt,  composition  of 
(Glaser),  A.,  ii,  260. 

zirconium  salts,  and  double  salts  with 
sodium,  potassium,  and  ammonium 
oxalate  (Venable  and  Basker- 
ville),  a.,  i,  239. 

methylic  salt,  behaviour  of,  as  a  solvent 
in  cryoscopic  determinations  (Am- 
POLA  and  RiMATORi),  A.,  ii,  209. 
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Oxalobatyric  acid,  ethylic  salt,  action 
of  heat  ami  of  ammonia  on  (WisLlcE- 
Nis  and  KiF-sEWETTEU),  A.,  i,  240. 
Ozalooitric  acid,  ethylic  salt,  lactone  of, 
action  of  ferric  chloride  on  (Mouurll 
and  Ckofts),  T.,  348  ;  P.,  1898,  65. 
OzaloleTnlinic  acid  {diketopimetic  acid), 

action    of    heat    on    (WlsLlCBNUS, 

Goldstein,  and  MiJyzESHEiMEK), 

A.,  i,  358. 
ethylic    salt,   constitntiou,   action  of 

heat  on  ;  action  of  phcnylhydrnzinc 

OD  ;  pyrazole  derivative,  hydrolysis 

of;    action   of   sulphuric   acid   on; 

action  of  aluminium  amalgam   on 

(WisMCEsrs,      GoLDSTEi.s,      and 

Minzk.siieimek),  a.,  i,  368. 
Ozalopropionic  acid,  ethylic  salt,  action 
of  ammonia  and  of  benzaldehyde 
on ;  action  of  methylic  iodide  on 
the  sodium  derivative  of  (Wislicknus 
and  Kiesewktter),  A.,  i,  240. 
Ozamethane  (Whbblkr,  Waldek,  and 

Mk.T(  Ai.K),  A.,  i,  186. 
Ozamic   acid,    ethylic    salt,    action    of 
sfdutioiis       of       hypochlorites       on 
(Oech«neu  dr  Coni.nck),  A.,  i,  464. 
Ozanilio  acid,  formation  of  (von  Pkch- 

MANN),  A.,  i,  136. 
Ozanilide,  formation  of  (von  Pbchm  ann), 

A.,  i,  136. 
action  of  acetic   anhydride  on  (von 

Pechmann     and    Schmitz),     A., 

i,  320. 
Oxidation,  animal,   relation  of  nncleo- 

proteids  to  (Spitzeu),  A,,  ii,  86. 
by   extracts  of   liver  (Abelovs  and 

BiAKXhi),  A.,  ii,  36. 
changes    caused    by    nncleo-proteids 

(Spitzbk),  a.,  ii,  618. 
phenomena,   importance  of  water  in 

(Nef),  a.,  i,  111. 
Oxidised  oils,   analysis  of  (Fahrion), 

A.,  ii,  654. 
Oxidising  ferments.     See  Oxydase. 
Oximes.     See  also : — 
Acetaldehyiledisulphonic  acid,  oxime 

of. 
Acetoacetic  acid  ethylic  salt,  oxime  of. 
3-Acetoacetylpyridiue  dioxime. 
Acetone,  tsonitroso-. 
Acetophenone-p-aminophenol  oxime. 
MO-Acetophorone  oxime. 
Acetoxime. 

Acetyl-<p-cumene  oxime. 
7-Acetyldimethylacetoacetic     acid, 

methylic  salt,  monoxime  of. 
Acetyldiraethylbutyric  acid,  oxime 

of. 
Acetyldiphenyldiketodihydropyrrol- 

ine,  oxime  of. 
Aldehydopyromucic  acid,  oxime  of. 


Ozimet.     Sec  :— 

Aldols  CjHjjOj  and  ( '.TT-O.    oximes 

of. 
Anisaldoxime. 
ti-Arabinoseoxime. 
Benzaldoximc. 

Benzaldoxime-o-sulphonic  acid. 
Ben2eneazohydroxynnphthaquinone 

oxime. 
Benzenylanilidoximc. 
Benzenylhydroxylaminoxime. 
Benzoyldiphenyldiketodihydropyrrol- 

ine  oxime. 
p-Benzoyldiphenylsulphone  oxime. 
Benzylbenzaldoxime. 
Benzyliwbonzaldoximc. 
Benzylcinnanmldoxinic. 
Benzylhydroxybenzaldoximc. 
Benzyliaene])inacol  i  noxime. 
Benzyloxyraethoxyphenyl     ethyl 

ketoxime. 
/3-Camphorono  oxime. 
Camphoryloxime. 
Chitoaamincoxime. 
Dibenzoylbutanedioxime. 
Dibenzoylheptanedioxime. 
Dibenzoylhexanedioxime. 
Dibenzylformhydroxamoxime. 
Dibeuzylidenediethylketoxime. 
Diethoxyquinoneoximes. 
Diethylacetoacetic  acid,  ethylic  salt, 

oxime  of. 
Dimethyllevulinic  acid,  oxime  of. 
Di-/3-naphthaquinone  oxide,  oxime  of. 
Dioxime  CjoHigNjOj. 
2-Ethoxy-l:4-quinone-4-monoxime. 
Ethyl  phenoxazi  ne-o-quinonedioxime. 
Fenchocamphoroneoxime. 
Formaldoxime. 
Galactoseoxime. 
Glyoxime. 
Heptaldoximc. 

Hexahydropropiophenoneoxime. 
cycZo-Hexylethylketoxime. 
Hydroxy  be  nzaldoxinic. 
Hydroxycarbofenchononeoxime. 
l-Hydroxy-2 : 6-dimethylpiperidone-6- 

carboxylic  acid,  oximo  of. 
Hydroxylaminocarvoxime. 
Indigotinoxime. 
lononcoxime. 

?so-Lauronic  acid,  oxime  of. 
Menthoneoxime. 
Mesityloximes. 
2-Methoxy-l :  4-qninone-4-oxime    and 

-dioxime. 
Methylisobutylketoximesulphonic 

acid. 
2-Methyl-6-heptanone-2-ol,  oxime  of. 
Methylheptenon  eoxime. 
Methylcj/cZohexenoneoxinie. 
5-Methyli8ooxazoloneoxime. 
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Oziines.     See  : — 

3-Methylpentylcnic  glycol,  oximc  of. 
1-Naphtlioxyacetoneoxime. 
Ootylphenylmethylketoximc. 
Octylphenylphenylketoxime. 
Opianamide,  oxinie  of. 
Oximidoacetic  acid. 
Phenacyltrimethylammouium  bromide 

and  chloride,  oximes  of. 
Phenopentenaldoxime. 
o-Phenylbenzaldehyde  oxime. 
Phenyletliylglyoxime. 
Phenylethylketoxime. 
Phcnylmethenylamidoxime. 
Phenylmethylglyoxime. 
Phtbalonic  acid,  oxime  of. 
PiDocamphoneoxime. 
Pinocarvoneoxime. 
Propionaldoxime. 
Protocatechuic     aldehyde     ethylenic 

ether,  oxime  of. 
Quinoneoxime, 
Salicylaldoxime. 
Santonic  acid,  oxime  of. 
Thymoquinone  oxime. 
Tolueneazohydvoxynaphthaquinone- 

oxime. 
o-Toluquinoneoxime. 
3-p-Tolylpyridylketoxime. 
<cr^Trimethyl-;3-phenyl-S-ketohexoic 

acid  oxime. 
Tropantrioxime. 
Tropinoneoxalic  acid,  oxime  of. 
Tropinonedioxime. 
Tropanetrionedioxime. 
•iso- Valeroinoxime. 
Xylylacetic  acid,  oxime  of. 
Xylylacetoiaeoxime. 
Xylitoneoxime. 
Oximidoacetic  acid,  ethylic  salt,  aniline 
derivatives  of   (Jotitschitsch),   A., 
i,  93. 
Oximidopropionic  acid,  from  action  of 
sodium  hydroxide  on  methylglyoxime- 
carboxyamide  (Erbstein),  A.,  i,  513. 
^-Oxyacetophenonephenylcarbamide 

(ViGNOLo),  A.,  i,  254. 
Oxycannabin  and  its  reduction  products 
(DuNSTAN   and    Henby),    P.,    1898, 
44 ;    (Wood,    Spivey    and   Eastek- 
FELD),  P.,  1898,  67,  184. 
Oxycarnic   acid,   preparation    of,    from 
carnic  acid  ;   properties  and  metallic 
salts  (Balke),  A.,  i,  100. 
Oxycellulose,  preparation,  and  reactions 
of  (Vignon),  a.,  i,  8,  9. 
formation     of     furfuraldehyde    from 

(Vignon),  A.,  i,  620. 
nitration  of,  and  the  nitro-compound 
produced  (Vignon),  A.,  i,  619. 
Oxydase,   animal,    nucleo-proteid   con- 
stitution of  (Spitzer),  a.,  ii,  36. 


Oxydase  of  liver  (Abelous  and  BiARNts), 

A.,  ii,  36. 
activity   of,    proportionate    to    man- 
ganese   present    and    not    affected 

by  other  metals  (Bertkand),  A., 

ii,  128. 
in  grapes,  use  of,   in  wine  making  to 

destroy     colour     (Bouffarb     and 

Semichon),  a.,  ii,  347. 
presence    of     an,    in     yeast    extract 

(Buchner),  a.,  ii,  347. 
estimation  of,  and  influence   of  tem- 
perature,    oxygen,    and    alcoholic 

fermentation   on    (Laboede),     A., 

ii,  397. 
Oxydiethylenebisthiomethylsulphine, 
mercurichlorides    (Stromholm),    A., 
i,  625. 
6-Oxy-l :  7-dimethylpurine,    2    amino-. 
See  1  :  7-Dimethylguanine. 
2-chloro- (Fischer),  A.,  i,  97. 
Oxy-3  :  7-diniethyluric  and  iso-Oxj- 
3  :  7-dimetliyluric  acids  (Clemm),  A., 
i,  539. 
Oxygen,  evolution  of,  during  reduction 

(Frenzel,  Fritz,  and  Meyer),  A., 

ii,  69. 
molecular    volume   of   (Berthelot), 

A.,  ii,  503. 
refraction  of  (Ramsay  and  Travers\ 

A.,  ii,  273. 
spectrum  of  (Wilde),  A.,  ii,  105. 
density  of  (Leduc),  A.,  ii,  331. 
behaviour  of,  at  low  pressures  (Threl- 

FALL  and  Martin),  A.,  ii,  215. 
occlusion  of,   by  platinum  black  and 

palladium    (Mond,    Ramsay,    and 

Shields),  A.,  ii,  599,  600. 
solubility  of,   in  water  (Bohr),    A., 

ii,  211. 
active  (Jorissen),  A.,  ii,  22. 
influence  of  hygi-oscopic  substances  on 

the  combination  of  hydrogen  with 

(Berthelot),  A.,  ii,  113. 
atmospheric,  influence  of,  on  nitrifying 

bacteria  (Stutzer  and  Hartleb), 

A.,  ii,  301,  348. 
rate  of  consumption  of,  during  nitrifi- 
cation in  natural  waters  (Adeney), 

A.,  ii,  86. 
absorption  of,  by  the  lungs  (Haldane 

and  Lorrain  Smith),  A.,  ii,  34  ; 

(LoRRAiN  Smith),  A.,  ii,  173. 
changes   in  living  protoplasm  caused 

by  deprivation  of  (Budgett),  A., 

ii,  240. 
absorption  of,  by  potassium  pyrogallol 

(Berthelot),  A.,  ii,  534. 
estimation  of,  in  organic  compounds, 

by    wet    methods    (Phelps),    A., 

ii,  257. 
Oxyhsemoglobin.     See  Heemoglobin. 
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Ozymethylene.     See  Formaldehyde. 
6-0zy-7-methylparine.      See  7-Methyl- 
hyitoxiinthiiK'. 

2-ainino-.     See  7-MethylguaDine. 
8-Ozy-7-methylpariiie,  2-chloro-6-amiuo- 

(FiscHKR),  A.,  i,  281. 
8-0zy-9-methylparine,2-chloro-6-aiumo- 

(FiscHKU).  A.,  i,  280. 
Ozymorphine,  detection  of  (Bkuylants), 

A.,  ii,  270. 
Ozyproteic  acid,  presence  of,  in  urine, 

and  its  increased  formation  in  phos- 

iiliorun   poisoning    (Bunuzynski   and 

UorrLiEB),  A. ,  i,  601 ;  (Topfkr),  A. , 

i,  501. 
Ozyprotoialphonio  acid,  Maly's,  formula 

of  (SCIIMIKDF.IIKKC),  A.,  i,  342. 

Ozyptomaine  {cMidoiu),  prepared  from 

ptomaine  CgH],N  ;  its  projierties  and 

wits  and  reconversion  (Oecuhmkb  ob 

Coni.nck),  a.,  i,  455. 
Ozypalvio  acid,  itn  anhydride,  methylic, 

ethylic,   diethylic,  and  barium   salta, 

and    relation    to    ubrysocetraric    acid 

(flESiSE),  A.,  i,  535. 
2  Ozyparine,  6-amiuo-,  and  8-chloro-6- 

amino-  (Fihchek).  A.,  i,  49. 
6-Ozyparine,  2 :  8-dichloro-.    See  Hypo- 

xanthine,  duilAoTo- 
8-Ozyparine,    6-amiuo-,   2  :  6-<2iamino-, 

2chIoro-6-amino-,  2  :  6-</tchloro-  (Fi8- 

( iiKK  and  Acii),  A.,  i,  46,  47. 
Ozyroocellio     acid,      presence    of,     in 

Jiocalld  MoiUagnei,  Ji.  fiici/onnui,  R. 

jH-ruensi.s,  R.  Unctoria  (?),  R.  birellina  ; 

its  salts  and  two  anhydrides  (Hesse), 

A.,  i,  533. 
Ozytetramethyluric  aoid  (Fischeb),  A., 

i,  180. 
Oione,    formation   of,   from  air  (Siikn- 
sioxE  and   Evans),   T.,   246;   P., 
1898,  39. 

liquid,  boiling  jwiut  of  (Tkoost),  A., 
li,  569. 


Palladium,  absorption  of  hydrogen  by, 

at     high     temperatures    (Dewab), 

P.,  1897,  192. 
occlusion  of  oxygen  and  hydrogen  by  . 

(MoND,     Ramsay,    and   Shields), 

A.,  ii,  600. 
action  of  carbonic  oxide  on  (Habbeck 

and  Lunge),  A.,  ii,  166. 
colour    and  constitution  of  complex 

salts  containing  (Kuknakoff),  A., 

ii,  475. 
Falladium  oxide,  behaviour  of  glycerol 

with  (Bullnheimeh),  A.,  ii,  262. 
Falladions  chloride,  action  of  carbonic 

oxide  ou  (Fink),  A.,  ii,  382, 


Palm.     See  Agricultural  Chemistry. 
Palmitic  acid,  solidifying  point  of,  and 
the  solidifying  points  of  its  mixtures 
with   stearic     acid    (Vissek),    A., 
i,  660. 
glycorylic  salt,    presence  of,   in   oak 
wood    and    bark    (Metzoeb),    A., 
ii,  88. 
rhodinylic  stilt  (Ekdmann),  A.,  i,  325. 
Pancreas,    eHect  of  removal  of  the,  on 

fat  ab.sorptioii  (Hakley),  A.,  ii,  35. 
Pancreatic  digestion.     See  Digestion. 
Papain,   (ligestive  action  of  (Chitten- 
den, Mendel  and  McDeemott),  A., 
ii,  289. 
Papaver  aomniferum,  presence  of  glut- 
amine  in  seedlings  of  (Schulze),  A., 
ii,  808. 
Papaverio   ncid,  and   its  niouomothylic 
salt,   conductivity   of    (Kikfal),   A., 
i.  87. 
Papaverine,  constitution  of  (Pope  and 
Peauhky),  T.,  893,  P.,  1898.  122. 
etbobromido,  metbiodide  and  propo- 
bromide  (Claus  and  Kassneu),  A., 
i,  215. 
detection  of  (Bkuylants),  A.,ii,  270. 
Papaverinium      benzo<:hromate,      etho- 
chromate,    methosulphate,     proposul- 
phate   (Claus    and     Kassneb),    A., 
I,  216. 
Papaveroline      benzochlcride,      nietho- 
chloride,    ethochloride,    propobroiiiide 
and  methiodide,  derivatives  of  (Claus 
and  Kamsnek),  A.,  i,  214. 
Papaya  leaves,  separation  of  a  glucoside 

from  (VAN  Run),  A.,  i,  283. 
Paraonrara,  com])Osition  and  reactions 

of  (Boehm),  a.,  i,  283. 
Paracorarine,     constitution,     reactions 

and  salts  of  (Boeum),  A.,  i,  283. 
Paraffin,   estimation   of,    in    crade    oil 
distillates  (Aisinmann),  A.,  ii,  261. 
estimation  of,  in  petroleum  of  high 
boiling  point  (Holde),  A.,  ii,  261. 
Paraffin  oils.     See  Petroleum. 
Paraffins,   determination   of  number  of 
isomcrides    of      formula     C„H2„+2 
(Hermann),  A.,  i,  101,  217 ;  (LosA- 
nitsch),  a.,  i,  165. 
homologous,  isomerism  among  (LosA- 

nitsch),  a.,  i,  1. 
and    other    hydrocarbons,    action    of 
fuming  nitric  acid  on  (Francis  and 
Young),  T.,  928  ;  P.,  1898,  177.' 
Paraffins,   nitro-,   formuke  of,  salts    of 

(Jones),  A.,  i,  174. 
Paraglobulin,   formula    of   (Schmiede- 

berg),  A.,i,  342. 
Faragonite   from    Styria  (Eigel),   A., 

ii,  81. 
Paraldehyde.     See  under  Acetaldehyde. 
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Paramylum,    presence  of,    in    Euglena 

sanguinea  (Kutscher),  A.,  ii,  301. 
Parellic    acid,   presence  of,  in  Roccella 
tinctoria,  Darbishirella  gracillima  and 
Cladonia     ^jytcirfato     (Hesse),      A., 
i,  533. 
Parietiu,  identity  of,  with  chrysophanic 

acid  (Zopf),  A.,  i,  90. 
Parmclia  acetalndum,  P.  conspersa, 
P.  excrescens,  P.  nilgherrensis,  P. 
olivdorum,  P.  perforata,  P.  per  lata, 
P.  2yertxosa  and  P.  pTiysodes,  con- 
stituents of  (Zopf),  A.,  i.  89,  489. 
Parmelia  capcrata,  presence   of  emulsin 

in  (H^eissey),  A.,  i,  612. 
Parmelia  caperata,  P.    conspersa,  P.  per- 
lata  and  P.  physodes,  constituents   of 
(Hesse),  A.,  i,  679,  680. 
Partition  equilibrium.       See     Affinity, 

chemical. 
Pear  Leaves.        See      Agricultural 

Chemistry. 
Peas.     See  Agriciiltural  Chemistry. 
Peat,   fermentation    of  (Feilitzen  and 
ToLLENs),  A.,  ii,  132. 
hydrolytic  products  of,  and  quantity 
of  cellulose  present  in   (Feilitzen 
and  ToLLENs),  A.,  ii,  132 
Pectins,  separation  of  optically  active, 
from  gentian  root  (Bourquelot  and 
Hi^rissey),  A.,  i,  607. 
Pellotine  and  its hydriodide  (Heffter), 

A.,  i,  499. 
Peltigcra  canina,  presence  of  emulsin  in 

(H^rissey),  a.,  i,  612. 
Pcnicillium  {iglaucum),  nutritive  value 
of  sodium  salts   for  (Weiimeb),    A., 
ii,  398. 
Penicillium     luteum,    presence    of,     on 
lemons  and  growth  in  acid  solutions 
(Wehmer),  A._,  ii,  398. 
production  of  citric  acid  by  (Wehmer), 
A.,  ii,  446. 
Pentacetylgalactonic  nitrile,  and  action 
of  ammoniacal  silver  oxide  on  (Wohl 
and  List),  A.,  i,  168. 
Pentacetylkolatannin,  and  its  tri-,  tetra- 
and       ^cji-to-bromo-derivatives,     and 
anhydrides  (Knox  and  Prescott),  A., 
i,  587. 
Pentacetyloxyamidodi-indyl      (Thiele 

and  Pickard),  A.,  i,  493. 
Pentacetyltannin,     action      of    Hiibl's 

reagent  on  (Boettinger),  A.,  i,  87. 
Pentacyclic  nitrogen  compounds,  melt- 
ing   points    of     (Wedekind),      A., 
i,  452. 
2:3:4:3':  4'-Pentahydroxybenzoplien- 
one       and       3  : 4  :  5  :  3'  :  4'-    Penta- 
hydroxybenzophenone  (Noelting  and 
Meyer),  A.,  i,  143. 
Pentamethylene.     See  c?/cZo-Pentane. 


Pentamethylenedicarboxylic      acids. 

See  c?,'cZo-Pentanedicarboxylic  acids. 
Pentamethylenexylylenediamine  and  its 
nitroso-derivative,        benzenesulphon- 
amide  and  diammonium  bromide,  per- 
bromide,  and  other   salts  (Scholtz), 
A.,i,  567. 
1:2:2:6: 6-Pentametliylpiperidine 
hydrobromide  and  perbromide(SAMTLE- 
ben),  A.,i,  473. 
Pentane,     normal,     presence      of,      in 
American   petroleum  (Young),   T., 
907;  P.,  1898,  175. 
2  : 4-rfiamino-,  isomeric  forms  of,  their 
salts,   diacetyl  and  dibenzoyl  deriv- 
atives   (Harries  and  Haga),  A., 
i,  293,  294. 
nitro-,    action     of    nitric     oxide    on 
(Traube),  a.,  i,  350. 
tso-Pentane,   presence  of,   in  American 
petroleum  (Young),   T.,   907;  P., 
1898,  175, 
action  of  fuming  nitric  acid  on,  and 
its  nitro-derivative    (Francis    and 
Young),  T.,  931  ;  P.,  1898,  177. 
a)3-chloronitro-  (Shaw),  A.,  i,  507. 
C7/c^o-Pentane  (pentamethylene),  presence 
of,  in  American  petroleum  (Young), 
T.,  907  ;  P.,  1898,  175. 
Pentanedicarboxylic  acids.     See  : — 
Diethylmalonic  acid. 
Dimethylglutaric  acids. 
a-Ethylglutaric  acid. 
Methyletliylsucciuic  acid. 
Pimelic  acid. 
Propylsuccinic  acid. 
cyclo-Ten.t&ne-l :  2-dicarboxylic        acid 
{pentamethylcne-afi-dicarboxylic  acid), 
electrolytic  dis^jociation    of    (Smith), 
A.,  ii,  285. 
ci/cZo-Pentane-1  : 3-dicarboxylic       acid, 
cis-cis    and     czs-<ra«s-forms     of,    and 
salts,    diamide,     di-imide,    dianilide, 
and     anhydride     (Pospischill),    A., 
i,  636,  637. 
cyc?o-Pentane-l  :  3-dione,       hexachlovo- 

(ZiNCKE  and  Kohde),  A.,  i,  302. 
Pentanetetracarboxylic  acids.     See  : — 

a-Ethyl-oaa]-)3-tetracarboxylic  acid. 
ci/cZo-Pentane-l  :  1  :  3  :  3-tetracarboxylic 

acid  (Pospischill),  A.,  i,  636. 
Pentanetricarboxylic    acids.     See    Di- 
methyl tricarbally  lie  acid. 
c?/cZo- Pentanone       {ketopentamethylene), 
occurrence  of,  in  wood  oil  (Metzner 
and  Vorlander),  A.,  i,  636, 
from  vinyltrimethylenic  bromide  (Gus- 

tavson  and  Bulatoff),  A.,  i,  14. 
amino/ie;otechloro-        (Zincke        and 
Rohde),  a.,  i,  .302. 
Pentanonesulphonal      (Wallach    and 
Borsche),  a.,  i,  301. 


900 


INDEX   OF  SUBJECTS. 


Pentene    (trimclhylclhylcnc),   decompo- 
sition of,  by  heat  (  Habeu  and  Oechel- 
UAVsKii),  A.,  i,  217. 
A'-q/c/o-Pentenealdehyde  and  Halts  (voN 
Baeveii  and  von  Lieuig),  A.,  i,  638. 
A^-ci/c/o-Pentenecarbozylic    acid    (von 
Baevei:  and  vi>n    Likiuc),  A.,  i,  639. 
cyc/o-Pentene-l  :3  dione,     rfichloro- 
(ZlNCKE  and  UoliKE),  A.,  i,  302. 
c^c/o-Pentenone,   aniino/jcn/achloro- 
(ZlNCKE  and  Rohdk),  A.,  i,  302. 
Pentenoic   aeid,  cyano-,  and  action   of 

luat  on  (Stiias-smann),  A.,  i,  296. 
Pentenonitrile.      (Stkassmann),      A., 

i,  '-'9G. 
Penterythritol  ^/rabronibydrin,  action 
of  alcoliolio   iK>ta8h   on   (OlJSTAVSON 
and  Pon-KK),  A.,  i,  6. 
Penterythritol   ethylic  ether,  and   the 
action  of  liydriouic  acid  on  it  (GlR- 
TAV.SON  and  PorPEU),  A.,  i,  6. 
Pentinene  (isoprene),  synthesis  and  con- 
stitution of  (Eulkb),  A.,  i,  347. 
Pentosans,    presence  of,    in  oak    wood 
and  liark  (Metzokr),  A.,  ii,  88. 
presence  of,  in  cellulose,  liemicelluloso, 
and    lignin    (Hoffmeistku),    A., 
ii,  544. 
quantity  of,  present  in  peat  (Feilitzen 

and  Tollrxh),.  A.,  ii,  132. 
amount  of,    in  brewing  materials  and 
various  foods  (Tullens  and  Glavb- 
ITZ),  A.,  ii,  306. 
in  beot  sugar  manufacture  (Komruh 

and  STirr),  A.,  i,  229. 
solubility  of,  in  reagents  used  in  starch 
estimation  (Kkuo  and  Wiley),  A., 
ii,  490. 
Pentoses,  fate  of,  in  the  organuim  after 
subcutaneous    injection    (Voir),    A., 
ii,  344. 
Pentylenedicarbozylic  acids.     See  : — 
Dimethylitaconic  acid. 
a-Ethylideueglutaric  acid. 
Vinylglutaric  acid. 
Pepsin,    action    of,    on    pure    proteids 
(Umbeu),  A.,  i,  608. 
proi)ortioii  of  acid  most  favourable  to 
the  action  of  (Ckoneu),  A.,  ii,  237. 
Peptone,  thecompound  nature  of  (Folin), 
A.,  i.  503. 
absence  of   true,    iu   wine    (JoLLEs), 

A.,  i,  611. 
Witte's,   composition   of  (Pick),   A., 

i,  288. 
See  also  Antipeptonc. 
Peptones,  molecular  weight  of    (Blum 
andVAUBEL),  A.,  i,  610. 
occurring  in  glutin,    separation,  and 
etherificationof  (Paal),  A.,  i,  456. 
detection  of,  in  urine  (Stokvis),   A., 
ii,  176;  (Salkowski),  A.,  ii,   318. 


Peptones,   estimation  of  (Scujerkiku), 
A.,  ii,  658. 
commercial,  precipitation  of  proteids 

from  (ScHJEKNiNo),  A.,  ii,  272. 
Propeptones,  estimation  of  (Sciijeu- 
NINO),  A.,  ii,  658. 
Periclase,  artificial  (dk  Schulten),  A., 

ii,  5'24. 

Periodic  system  and  the  properties   of 

inorganic  compounds  (Locke),  A., 

ii,  567. 

l>osition   of  praseodymium  and    neo- 

dyniium  in  (Bbauner),  P.,  1889,  72. 

Perlatin,   and  its  conversion  into  nor- 

perlatin  (He.ssk),  A.,  i,   679. 
Perofskite,   synthesis  of  (Holmquist), 

A.,  ii,  388. 
Peroxides,  estimation  of,  volumetrically 

(Bialobkzeski),  a.,  ii,  184. 
Perseitol,    action  of    the    sorbose    bac- 
terium on  (Bektrand),  a.,  i,  561. 
Perspiration      from      inflamed       skin 

(Bakbatt),  a.,  ii,  38. 
Pertusaria   amara,  ])re8ence  of  enmlsiu 

in  (Hl^KissET),  A.,  i,  612. 
Petrogeny,     experimental    (Schmutz), 

A.,  ii,  75. 
Petroleum,    American,    composition  of 
(Young),  T.,  905  ;  P.,  1898,  175. 
cum])ari8on     of    the    composition    of 
American,    Galician    and     Russian 
(Young),  T.,  918  ;  P..  1898,  176. 
from  Baku,  diwopropyl  in  (Aschan), 

A.,  i,  545. 
Californian,  composition  of  (Mabeky), 

A.,  i,  67. 
Caucasian  naphtha,  isolation  of  cyclic 
compounds  from  (Makkownikoff), 
A.,  1,  637. 
Russian  petroleum,  the  naphtbcncs  of 

(Aschan),  A.,  i,  407. 
Ma.sut,  examination  of  (Eromek),  A., 

i,  346. 
Paraffin  oil,  composition  of  Scottish 

(Hecsler),  a.,  i,  101. 
formation  and  variation  in  sp.  gr.  of 

natural  (Englek),  A.,  i,  1,  2. 
lal>oratory    apj)aratus    for     preparing 

(Bartolotti),  a.,  i,  218. 
Mineral  oils,  estimation  of  free  acids 

in  (Zaloziecki),  a.,  ii,  266. 
estimation  of  paraffin  in  (Holdk),  A., 
ii,  261. 
Petroleum  acids,  dissociation  of  the  salts 

of  (Zaloziecki),  A.,  ii,  266. 
Peacedanin  (imperatorin),   detection   of 
(Buociner),  A.,  ii,  269. 
re.solution  of,  into  oreoselone  methylic 
ethers  (PorPEii),  A.,  i,  600. 
Phalaris  cnnariensin  (canary  seed),  com- 
position  of  ash  of  (Hofmann),    A., 
li,  180. 
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Phanerogams,  assimilation  of  combined 
nitrogen  by  (LuTz),  A.,  ii,  530. 

Fhaseolin,  presence  of,  in  adzuki  bean, 
and  probable  presence  in  cow-pea 
(OsBORNK  and  Campbell),  A.,  ii,  624. 

Pha^eoltus  radiatus,  the  proteids  in  (Os- 
borne and  Campbell),  A.,  ii,  624. 

Fhellandrene,  from  oil  of  sassafras  bark 
and  leaves  (Power  and  Klebee),  A., 
i,  326. 

Fhenacyldimethylamine  hydrobromide 
and  its  salts  (Rumpel),  A.,  i,  247. 

Phenacylethylacetic  acid  (Klobb),  A., 
i,  586. 

Fhenacylideneflavene,  and  bromo-deri- 
vative(FEUERSTEiNand  von  Kostan- 
ECKi),  A.,  i,  270. 

Fhenacylmethylacetic  acid  and  its  pot- 
assium salt  (Klobb),  A.,  i,  586. 

Fhenacylmethylamine  hydrobromide, 
and  its  salts  (Rumpel),  A.,  i,  247. 

Fhenacylpropylacetic  acid  (Klobb),  A., 
i,  586. 

Fhenacylpropylcyanacetic  acid  and  its 
salts  (Klobb),  A.,  i,  586. 

Fhenacyltrimethylammoniam  bromide, 
and  chloride,  and  their  oximes  and 
salts  (Rumpel),  A.,  i,  246. 

Fhenakite  pseudomorphs  from  Maine 
(Warren),  A.,  ii,  608. 

Fhenanthraquinone,  heat  of  formation 
of  (Valeur),  a.,  ii,  500. 

Fhenazines,  fluorescence  of  the  (Meyer), 
A.,  ii,  105. 

Fhenazoxines,  fluorescence  of  the 
(Meyer),  A.,  ii,  105. 

Fhenethenyloxytetrazotic  acid,  silver, 
copper,  ammonium,  aniline,  phenyl- 
hydrazine,  methylic,  and  nitromethylic 
salts  (LossEN  and  Kammer),  A., 
i,  84. 
0-  and  ^-Fhenetidines,  formation  of 
(Bamberger  and  Lagutt),  A.,  i,  521. 

2'  -^-Fhenetidinedihydro  isoindole    (  Par  - 

theil  and  Schumacher),  A.,  i,  363. 

Fhenetoil   (phenylic  ethylic  ether),    tri- 

bromonitro-  (Jackson  and  Galli- 

van),  a.,  i,  362. 

p-chloro-,  preparation  of  (Peratoner 

and  Ortoleva),  A.,  i,  643. 
ipdodichloride,   and    chloro-    (Jann- 

ASCH  and  Naphtali),  A.,  i,  576. 
2:4:6-<rmitro-,  sodium  ethoxide  com- 
pound of  (Jackson  and  Boos),  A. , 
i,  516, 
0-,  m-  and  ^-Fhenetoilazophenols   and 
their  hydrochlorides,  and  acetyl,  ben- 
zoyl,   and    benzenesulphonic    deriva- 
tives  (Hewitt,   Moqbe   £|.ud   P|TT), 
A.,  i,  653,  654. 
3^heneiiyl;)-bromQi4et(liyl^e1;Qne(KuNc:S? 
^Li,  and  ScHEVEij),  A.,  |,  25£S. 

Yq;,,  1,3^x17.  jl, 


Fhenetyl      (^tbromomethyl      diketone 

(KuNCKELL  and  Scheven),  A.,  i,  255. 
Fhenetyldipiperidine-N-phospliijie 

(Michaelis  and  Roeber),  A,,  i,  417. 

Phenol,  dielectric  constant  of,   at  -  185° 

(Dewar  and  Fleming),  A,,  ii,  279. 

elevation    of   the  freezing   points    of 

mixtures  of,  with  benzene  by  water 

(Mihaly),  a.,  ii,  17. 

osmotic  pressure  of  solutions  of  (Nac- 

CABi),  A,,  ii,  210. 
solubility  of,   in  water  (Rothmund), 

A.,  ii,  504. 
solid  solutions  of,  in  benzene  (Beuni), 

A.,  ii,  561. 
effect  of  electric  discharge  on,  in  pre- 
sence of  nitrogen  (Berthelot),  A., 
i,  395. 
decomposition  of,   by  electrical  oscilla- 
tions (de  Hemptinne),  a.,  ii,  282. 
bromination   and  nitration   of  (Mel- 
DOLA  and  Streatfeild),  T.,  681; 
P.,  1898,  165. 
condensation  of,    with    benzaldehyde 

(Michael),  A.,i,  529. 
detection  of  (Melzer),  A.,  ii,  650. 
detection  of,  by  formaldehyde  (Ende- 
mann),  a.,  ii,  147. 
Phenol,   o-amino-,   formation  of  (Bam- 
berger and  Lagutt),  A.,  i,  521. 
condensation  of  aposaffranine  with 
(Fischer  and  Giesen),  A.,  i,  93. 
p-amino-,    formation    of   (Lob),    A., 
i,   14 ;    (Bamberger  and  Tschir- 
ner),  a.,  i,  518. 
o-aminothio-,    condensation  of,     with 
o-brominated      acids    and    ketones 
(Unger  and  Graff),  A.,  i,  96. 
o-bromo-   and  ^-bromo-,    preparation 
of  (Meldola  and  Streatfeild), 
T.,  683,  685. 
pentabvomo-  (Bodroux),  A.,  i,  641. 
2-bromo-4-nitro-,   2-bromo-6-nitro-,  4- 
bromo-2-nitro-,        2-bromo-4 :  Q-di- 
nitro-,  and  4-bromo-2-nitro-6-amino- 
(Meldola  and  Streatfeild),  T., 
681—686;  P.,  1898,  165,  166. 
4:6: 2-(^ibromonitro-,     and    2:6:4- 
rfibromonitro-      (Bodroux),      A,, 
i,  641. 
3:4;  5-^nl3romo-2-nitro-       (Jaokson 

and  Gallivan),  A.,  i,  362. 
2  : 4  :  6-<nchloro-    (Hentschel),    A., 

i,  246, 
p-ioAo-,    action    of    nitric     acid     on 

(Reverdin),  A.,  i,  181. 
0-  and^-nitro-,  condensation  of,  with 
piperidine  (Rosjinheim  and  Schid- 
rowitz),  T.,  143  ;  P.,  X897,  234. 
2  :  4  I  Qritn'nitro-.    See  fjcric  acid, 
pitrqso-,  Jieat  of  fqrmat|9n  pf  ( V  AtBUii), 


m 


902 


INDEX   OF  SUBJECTS. 


Phenol,  nitroso-,  behaviour  of,  towards 

nitric  peroxide  (Olivebi-Toktokici), 

A.,  i,  657. 
Phenols,   and  phenol-alcohols ;    consti- 
tution   of   halogen    derivatives    of 
(AuwERs),  A.,  i,  646. 

action    of  phosphoric    anhydride   on 
(Beluoou),  a.,  ii,  658. 

behaviour     of,     towards     diazo>salts 
(Gassmaxx  and  George),  A.,  i,  473. 

detection  of  (Barbet  and  Jandrier), 
A.,  ii,  265. 

estimation  of,  in  ethereal  oils  (Kre- 

MER8  and  Schheiner),  A.,  ii,  355. 

Phenolozy-acetaldehyde,    and    -aeetal, 

and     the      acetate      of     the      former 

(MouREr),  A.,  i,  660,  661. 
Fhenolphthalide,   nitroso-    (Limpricht 

and  KiiNio),  A.,  i,  436. 
Phenolpthaloylio  acid,    nitroso-  (Lim- 

PHicHT  and  KoNio),  A.,  i,  436. 
;>-Phenol8alphonio    acid,      silver     salt 

(Zanakdi),  A.,  i,  430. 
Phenolsnlphonphthalein.        and        its 

}rt-amino-,    ^-amino-     and     f/ibromo 

derivatives  (Sohon),  A.,  i,  428. 
Phenolsnlphonphthalin    (Sohon),    A. 

i,  428. 
Phenonaphthozaione,  2-nitro-,  S-nitro 

(?)-nitro,     2-amino-,     3-amiuo-,     and 

(?)-amino-  (Kkhbmamk  and  Gauhe) 

A.,  i,  45. 
Phenopentenal,  itsozime  and  phenylhy 

drazone  (Fischer  and  Kotwa.),  A. 

i,  660. 
Phenoiaffiranine,    fn'nitro-    (Jaubert) 

A.,  i,  667. 
Phenozyacetio  acid,  »-nitro-,  estimation 
of,    volumetrically  (Schwarz),  A., 
ii,  545. 

o-nitro-;;-amino-  (Howard),  A.,i,  30. 
Phenozyacetio  anhydride,  op-diaimino; 

and  its  ethylic  salt  (Howard),  A., 

i,  30. 
Phenozyacetone,  chloronitro-,  semicarb- 

azone  (Stoermer  and  Franks),  A., 

i.  451. 
^-Phenozybenzylideneacetic  acid 

hydrazone  (HowAUu),  A.,  i,  29. 
"Phenozycinnamicacid."  SeeHydroxy- 

phenylciunamic  acid. 
/3-Phenozydimethylnaphthalene,       tri- 

nitro-  (Wedekind),  A.,  i,  593. 
€  -Phenozy-/3-  ethylamylamine 

(Guxther),  A.,  i,  684. 
5-Phenozy-o-ethylvaleric  acid  and  its 

nitrile  (Gunther),  A.,  i,  684. 
Phenozyphenophosphazine,  ^-thio- 

(AuTENRiETH  and  Hildebrand),  a.  , 

i,  476. 
o-Phenozypropionanilide    (Lamblino), 

a.,  1,  589. 


7-Phenozypropylethylmalonic  acid  and 
its  .tthylio  salt  (Guntiier),  A.,  i,  684. 

Phenozythiophosphorio  acid,  and  its 
araic  acid,  diamide,  dinnilide, 
dichloride  and  phcnylhydrazide  (Aut- 
enrieth  and  Hildebrand),  A., 
i,  419. 

Phenylacetaldehydedimethylacetal 
(FlsfiiEi;  and  Hoffa),  A.,  i,  659. 

Phenylacetamide,   and    its    ;;-nitro-de- 
rivative,    action    of  nitric  acid  on 
(Taveune),  a.,  i,  588. 
^-nitro-,    preparation  of   (Tavkrne), 
A.,  i,  658. 

/5-iso-Phenylacetamide    (Buchner    and 

Linog),  a.,  i,  ;n5. 

a-Phenyl-o-acetamidocinnamonitrile, 

;;-nitro-  (Pscudkr),  A.,  i,  491. 
Phenyl  acetanilidoethyl  ketone    (Col- 
let), a.,  i,  478. 
Phenylacetazocyanacetic   acid,    ethylic 

salts  (Weissrach),  A.,  i,  366. 
Phenylacetic  acid,  condensation  of,  with 
furfuraldehyde,    and  with     furfnr- 
acraldehyde  (Rohmer),  A.,  i,  300, 
alkali  salts,  electrolysis  of  (Petersen), 

A.,i,  853. 
ethylic  salt,  action  of  nitric  ozide  on 
(Traube),  a.,  i,  851. 
condensation    of,    with   substituted 
amines  (BiscnoFF),  A.,  i,  131. 
Phenylacetic    acid,     a-bromo-,    ethylic 
salt,     reaction     of,    with     amines 
(BiscHOFF),  A.,  i,  73,  183. 
p-chloro-,  preparation  of  (Prratoner 

and  Ortoleva),  A.,  i,  643. 
o-nitro-,  ethylic  salt  of  (Reissert  and 
Schekk),  a.,  i,  316. 
i»o- Phenylacetic  acids.  See  n/cto-Hepta- 

trienecarboxylic  acids. 
tf'-Phenylacetic  acid,  and  its  constitution 

(Buchner),  A.,  i,  639. 
Phenylacetimido-ethylic      ether      and 
-methylic  ether  (Wheeler,  Walden 
and  Metcalf),  A.,  i,  186. 
Phenylacetomethylamide       and      -di- 
methylamide,  action  of  nitric  acid  on 
(Tavi:i:ne),  A.,  i,  588. 
Phenylacetone.     See  Benzyl  methyl  ke- 
tone. 
Phenylacetophenylhydrazide,  action    of 

lime  on  (Brunnkr),  A.,  i,  91. 
Phenylacetozymethylene      (Nef),     A. , 

i,  111. 
a-Phenylacrylic  acid.    See  Atropic  acid. 
)9-Phenylacrylic    acid.      See    Cinnamic 

acid. 
Phenylalanine    hydrochloride   (Erlen- 

meyer),  A.,  i,  197. 
Phenylallyl-disulphone    and     -diamyl- 
trisulphone  (Troeger  and  Hornitng), 
A.,  i,  258. 
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Phenylamine.     See  Aniline. 
Phenylamino-.     See  Anilino-. 
PhenylaminophenyleEebenzenylamidine 

and    its    hydrate     (Muttelet),    A., 

i,  412. 
o-Phenyhsoamylhydrazine    (Michaelis 

and  Ilmer),  A.,  i,  150. 
Phenylaniline,  ^-nitro-o-amino-,    anhy- 
dride obtained  from  (Muttelet),  A. , 

i,  412. 
Phenyl     anilinoethyl    ketone,  and    its 
acetyl,  benzoyl,  and  nitroso-deriva- 
tives  (Collet),  A.,  i,  477. 

^-chloro-  and  ^-bromo-  (Collet),  A., 
i,  662. 
Phenyl      anilinoisopropyl     ketone 

(Collet),  A.,  i,  478. 
Phenylazocarhamide,  m-nitro-   (Young 

and  Stockwell),  T.,  372  ;  P.,   1898, 

74. 
Phenylazocyanacetic  acid,  modifications 
of   ethylic    salts ;    acetyl    derivatives 

(Weissbach),  a.,  i,  366. 
Phenylazo-;8-hydroxylaminopropionic 

acid,       jo-uitro-     (Bamberger      and 

Renauld),  a.,  i,  21. 
Phenylazohydroxymethylamide  and  its 
j9-nitro-derivative     and    the     methyl 

ether  of  the  latter  (Bamberger  and 

Renauld),  A.,  i,  21. 
Phenylazo-.     See  also  Benzeneazo-. 
o-Phenylbenzaldehyde,   and  its  phenyl- 

hydrazone    and    oxime    (Pictet  and 

Gonset),  a.,  i,  213. 
Phenyl  benzanilidoethyl  ketone  (Col- 
let), A.,  i,  478. 
l-Phenylbenzene-2  :  3 : 5 : 6-tetracarbox- 

ylic  acid,  and  its  salts   and  anhydride 

(Michael  and  Bucher),  A.,  i,  256. 
Phenylbenzimidazole,    )3-o-amino-,   and 
its  salts  (von  Niementowski),  A,, 
i,  211. 

azimide    of,    and  its  bromides  (von 
Niementowski),  A.,  i,  337. 
Phenylbenzyl-o-acetoxybenzylidenehy- 

drazone  (Minunni),  A.,  i,  191. 
Phenylbenzylanisylidenehydrazone 

(Minunni),  A.,  i,  191. 
)3-Phenyl-7-benzyl-o-oxybutyrolactone, 

benzyl    and    benzoyl    derivatives    of 

(Erlenmeyer  and  Lux),  A.,  i,  668. 
Phenylbenzylcuminylidenehydrazone 

(Minunni),  A.,  i,  191. 
Phenylbenzyifurfurylidenehydrazone 

(Minunni),  A.,  i,  191. 
Phenylbenzyl-o-hydroxybenzylidene- 

hydrazone,      acetyl       derivative      of 

(Minunni),  A.,  i,  1^1. 
Phenyl-6-benzylidenethylthiohydantoin 

(Andreasch),  A.,  i,  243. 
Phenyl   benzyl    ketone.      See    Deoxy- 

benzoiu. 


Phenylbenzyl-m-nitrobenzylidenehydr- 

azone  (Minunni),  A.,  i,  191. 
l-Phenyl-5-benzyl-3-pyrazolone  (Metz- 

ner),  a.,  i,  152. 
1  -  Phenyl-4-benzyl-5  -  pyrazolone  -  3-carb  - 
oxylic   acid,  ethylic  salt  (Wislicenus 
and  Munzesheimer),  A.,  i,  299. 
3'-Phenyl-2-benzylqiiinoline         and 
3'-Phenyl-2'-benzylquinoline-4'-carb- 
oxylic  acid  (Engelhard),  A.,  i,  683. 
Phenyl  o-bromethyl  ketone   (Collet), 
A.,  i,  477. 
^-chloro-,  and^-bromo-  (Collet),  A., 
i,  662. 
Phenyl  bromomethyl  ketone,  ^-chloro- 

andjj-bromo-  (Collet),  A.,  i,  139. 
Phenyl    o-bromMopropyl    ketone  (Col- 
let), A.,  i,  478. 
o-Phenylisobutylhydrazine  (Michaelis 

and  Ilmer),  A.,  i,  149. 
l-Phenyl-5-butyl-l  :  2  :  4-triazole,       its 
salts  and  3-chloro-derivative  (Cleve), 
A.,  i,  94. 
Phenylcarbamacetic  acid,  ethylic  salt, 

chloride  of  (Hentschel),  A.,  i,  320. 
Phenylcarbamide,    action    of    alkaline 
solution  of  sodium   hypochlorite   on 
(Oechsner  de  Coninck),  a.,  i,  564. 
Phenylcarbimide,  action  of,  on  substi- 
tuted  derivatives   of    hydroxylamine 
(Beckmann),  A.,i,  22. 
Phenylcarbinolacetoacetic  acid,  ethylic 
salt  (Schiff),  a.,  i,  425. 
and    isomeric    substances ;     acetyl 
derivatives  of  (Schiff),  A.,i,  355. 
3'-Phenyl-2'-carbostyril     and    jo-nitro- 

derivative  (Pschokr),  A.,  i,  492. 
l-Phenyl-3-carboxy-4-^-nitrophenyl- 
hydrazonepyrazolone,    ^-nitro-,    and 
salts     (Gnehm     and      Benda),      A., 
i,  210. 
Phenyl  /3-chlorethyl  ketone,   and    its 
aniline      derivative     (Collet),      A., 
i,  478. 
Phenyl  chloroform,  action  of  potassium 
hydroxide   and   alkali   carbonates   on 
(Desgrez),  a.,  i,  166. 
Phenyl  chloromethyl  ketone,  jo-chloro-, 

and^-bromo-  (Collet),  A.,  i,  139. 
l-Phenyl-5-chloropyrrodiazole,    chloro- 

(Andreocci),  a.,  i,  277. 
2'-Phenylcinchonic  acid,  and  its  ethylic 
salt,    and      their     salts    with    acids 
(Pfitzinger),  a.,  i,  208. 
o-Phenylcinnamic  acid,  etherification  of- 
(Sudborough  and  Lloyd),  T.,    92  ; 
P.,  1897,  240. 
a-PhenylaZZocinnamic    acid,    etherifica- 
tion of  (Sudborough  and  Lloyd),  T., 
92;  P.,  1897,  241. 
)37-Phenyhsocrotonic  acid    (Fittig  and 
Petkow),  a.,  i,  196. 

63—2 
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Phenyldiethylhydroreioroylie         acid, 
methylir.   salt   of  (Vorlander),  A., 
i,  28. 
S'-Phenyldihydroi'-oolndole      (Scholtz), 
A.,  i,  805. 
M-bromo-,    p-bromo-,    »«-chloro-,    p- 
cbloro-,     m-nitro-     and      ^-nitro- 
(SrnoLTz),  A.,  i,  383. 
Fhenyldiketohydrindene-;)-1;olaidide 

(LiKIlKFlMANN),   A.,  i,  'JOl. 

4-Phenyl  2    6  dimethyl-1 :4  dihydro- 
pyridine,  3 :  5-(/iVyaiio-  (M(»nu),  A., 
i,  26. 

Phenyldimethylhydroreiorcinol     (VoR- 
landkr),  A.,  i,  28. 

Fhenyldimethylhydroresorcylio  acid 

(VORI.ANDKR),   A.,  i,    28. 

2' Phenyl  1 :3'  dimethylindole  (Collkt), 

A.,  i,  478. 
l-Phenyl-3' :  8'-diiaethyl-2-methyleiiein- 

doline,  and  its  salts  (V'urlandeh  and 

Schilling),  A.,  i,  683. 
PhenyldimethyloBotriasoIe,        amino-, 

bronio-,  and  nitro-,  and  the  acetyl  deri- 
vative of  the  first  (PoNZio),  A.,  i,  386. 
PhenyI-2 :3diinetliyll  :2-ozypyrro- 1:4- 

diaiole  and  salts,  and  its  behaviour 

with  hydrochloric  acil  (PoNZio),  A., 

i,  386. 
Phenyl-2 : 8  dimethyl-l : 2oxypyrro-l : 4- 

diatoleearbozylie  acid  (PoNzio),  A., 

i,  386. 
Phenyldimethylphenazoniom  and   salts 

(Kkuhma.nn  ami  Wkttk.h),  A.,  i,  438. 
Phenyldimethyl  -  m  -pheny  lenediamine, 

/ruiitro-  (Jaukkkt),  A.,  i,  494. 
8  Phenyl-2:2-dimethyIpropane-l  :4-diol, 

and  its  niethyleuic  ether  (Reik),  A., 

i.  246. 
2-Pbenyl-8 : 8-dimethylpyraiolidone 

(Montkmaktini),  a.,  i,  236. 
l-Phenyldimethylpyrazolone.  See  Anti- 

j)yrine. 
2-Phenyl-l(or  3^^ :  6-dimethylpyrimidone 

ami  its  salts  (Wheklek),  A.,  i,  538. 
Phenyldipiperidinebenzylphosphonium 

chloride  (Michaelis  and  Sculuter), 

A.,  i,  417. 
Phenyldipiperidineethylphosphoniam 

iodide    (Michaelis    nnd   SchlDter), 

A.,  i,  417. 
PhenyldipiperidinemethylphosphoniTUU 

ioilide,  chloride,   platinochloride,   and 

hydroxide  (Michaelis  and  ScHLiJTEB), 

A.,  i,  417. 
pbenyldipiperidine-N-pbosphine.andits 
dichloridc,  oxide  and  sulphide  and 
compounds  with  carbon  bisulphide 
(MiCHAKLIS  and  SCHLtJTBIf),  A., 
i,  416.         ^-  <"»*■ 

phloro-  (M|cp^«;^is  ^^d?RQ^eBJft),  ^., 


Phenylditetrahydroqainolinemethyl- 

phosphonium  iodide  (Michaelis  and 

(Jkossheim),  a.,  i,  417. 
Phenylditetrahydroqainoline-N-phoi- 

phine  and  its  oxiiie   (Mkhaelis  and 

tiuossHRiM),  A.,  i,  417. 
Phenylditolylmethane,  2 :  5-rfichloro- 

(Gnehm  and  S(  iiiM.R),  A.,  i,  312. 
Phenvlditolylmethanecarbozylic      acid 

and  its  cthvlic  salt  (Limi'RIcht),  A., 

i.  323. 
m-Phenylenediamine,  fonnation  of  resor- 

cinol  from  (Meyeu),  A.,  i,  132. 
Phenylenediamines,     action    of    hypo- 
chlorites on  (Oechsner  de  Coninck), 

A.,  i,  566. 
m-Phenylenediamlneazopbenylozamle 

acid,  ronvcrsion   of,  into  ^/-mniidoazo- 

beiizonc  (Mohi.au  and    Meyeu),  A., 

i,  24. 
Phenylene-7n-diaio-m-phenylenedi- 

amine    in    Bismarck-brown  (TxiiBKR 

and  Waloer),  A.,  i,  193. 
l:2-Phenylenediethylglyozal     and     its 

nitrodtrivativc  (Hesse),  A.,  i,  361. 
Phenylenedioxydiacetaldehyde  and    its 

aivtul  (MoiKEi),  A.,  i,  (560,  661. 
7)-Phenylenedi8alphonamic  acid,  aniline 

salt    (Michaelis    and    Petou),    A., 

i,  433. 
Phenylethane.     iSce  Ethylhonzenc. 
Phenyl  ;)-ethoxy-rt?-tetrahydro-o-naph- 

thylamine,  ^'-amino-,  sulphate,  hydro- 
chloride, acetyl   derivative  (Jacobson 

and  Tuunhull),  A.,  i,  441. 
Phenvlethylallylcarbinol  (  Hogorodsk  y 

ami  Ljibahsky),  A.,  i,  303. 
a-Phenylethylamine  (Rumpel),  A.,i,  247. 

velocity  constant  of  action  of  allylic 
bromide   on    (Menschutkin),   A., 
i,  409. 
Phenylethylene.     See  Cinnaraene. 
Phenylethylenecarbamide  (Gabriel  and 

Es(HENiiA(,ii),  A.,  i,  62. 
Phenylethylglyoxime     (Collet),     A., 

i,  478. 
o-Phenylethylhydra2ine(MiCHAELi8and 

Kobisch),  A.,  i,  148. 
Phenyl  ethyl  ketone  {propionylbenzene), 
a-bromo-,  action  of  potassium  acetate 
on  (Collet),  A.,  i,  123. 

;>-chloro-,   and  ^-bromo-,    and    their 
oximes       and       phenylhydrazonea 
(Collet),  A.,  i,  661,  662. 
Phenylethylparabanic  acid 

(Andreasch),  A.,  i,  243. 
V-Phenylethylphthalazine,      and      its 

salts  (Gabriel and  Eschbxbach),  A., 

i,  213. 
rhenylethTlthiohydantoin,   and  actioq 

of  benzftWehyde  OQ  (A«Oft»AM»),  A'l 

i,  243,  '        *   ■'■  ! 
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Phenylethylthioparabanic  acid 

(Andreasch),  a.,  i,  243. 
^-Phenylethylure thane  carbonate, 

ethylic  carbonate  and  propylic  car- 
bonate (Merck),  A.,  i,  249. 
Phenylfenchylamine,     aud     its    acetyl 

derivative  (Gardner  and  Cockbuen), 

T.,  277;  P.,  1898,  9. 
^-Phenylforniazylbenzene(WEDEKiND), 

A.,  i,  308  ;  (Wedekind  and  Blumen- 

thal),  a.,  i,  454. 
jS-Phenylglutaric  acid,  from  action  of 
etliylic  cinnamate  on  sodiomalonic 
methylanilide,  and  its  methylic 
salt  ( VoRLANDER  and  Herrmann), 
a.,  i,  633, 

and  its  salts,  anhydride,  anilic  acid, 
and  anil  (Avery  aud  I3outon),  A;, 
i,  526,  527. 
jS-Phenylglutaro-^j-tolilic  acid  (Avery 

and  Bouton),  A.,  i,  527. 
Phenylglyceraldehyde,  and  its  phenyl- 

hydrazone,  sodium  hydrogen  sulphite 

compound,  and  a  i)olymeride  (Fischer 

and  Hoffa),  A.,  i,  660. 
Phenylglyceraldehydedimethylacetal 

(Fischer  and  Hoffa),  A.,  i,  660. 
Phenylglycinacetophenylhydrazide,  and 

nitrosamiue  (Rupe,    Heberlein   and 

Roesler),  a.,  i,  572. 
Phenylglycinamide.       See    Anilidacet- 

amide. 
PlienylgIycine-i?-amidodimetliylaniline, 

nitrosamiue   (Rupe    aud   Vseteuka), 

A.,  i,  572. 
Phenylglycine-o-carboxylic  acid, 

ethylic  aud  methylic  salts  (Vorlander 

and  VON  Schilling),  A.,  i,  682. 
Phenylglycinephenylhydrazine   (Rupe, 

Heberlein,      and      Roesler),     A., 

i,  672. 
Phenylglycolenylamidine,  nitrate  (Los- 
sen  and  Bogdahn),  A.,  i,  82. 
Phenylglycolenyldioxytetrazotic    acid, 

phenylglycolenylamidiue,    potassium, 

barium,  silver,  and  aniline  salts  (Los- 
sen  and  Bogdahn),  A.,  i,  82. 
Phenylglycolenyloxytetrazotic       acid, 

silver  and  barium  salts  (Lossen  and 

Bogdahn),  A.,  i,  85. 
Phenylglycolyl-N-methyl-yS-vinyldi- 

acetonalkamine.         See       Euphthal- 

mine. 
Phenylglycolylscopoleine     {hornoscopol- 

amine),        aud        its        aurochloiide 

(Luboldt),  a.,  i,  499. 
Phenylglyoxenyldioxytetrazotic     acid, 

potassium    and  silver  salts   (Lossen 

and  Bogdahn),  A.,  i,  82. 
S-Phenylhexylenic-a/S-glycol,    diacetate 

of  (Bogokodsky    aud    Ljubarsky), 

A.,  i,  803. 


Phenylhydrazine,  compounds  of,  with 
metallic  acetates,  chlorides,  sul- 
phates, aud  nitrates  (Moitessier), 
A.,  i,  132,  133,  414. 

action  of  the  silent  electric  discharge 
on,  in  the  presence  of-  nitrogen 
(Berthelot),  a.,  i,  552. 

behaviour  of,  towards  acetaldehyde 
(Causse),  a.,  i,  569. 

behaviour  of,  tovs^ards  benzaldehyde 
(Causse),  A.,  i,  573. 

behaviour  of,  towards  chloramides 
(Rupe),  A.,  i,  570. 

action  of  chloroform  on  (B  runner 
and  Leins),  A.,  i,  158. 

action  of  chloroform  and  alcoholic 
potash  on  (Ruhemann),  A., 
i,  214. 

behaviour  of,  towards  chloroform, 
carbon  tetrachloride,  carbon  hexa- 
chloride,  bromoform,  ethylenic  di- 
bromide,  chloral,  bromal,  and  butyl- 
chloral  (Brunner  aud  Eiermann), 
A.,  i,  414. 

action  of  hypochlorites  on  (Oechsner 
de  Coninck),  a.,  i,  566. 

behaviour  of,  towards  mercury  acet- 
aniide  (Forster),  T.,  790;  P., 
1898,  169. 

estimation    of   (Forster),    T.,    792 ; 
(Causse),  A.,  ii,  199. 
Phenylhydrazine,  o-bromo-,  and  its  salts 

(Hewitt  and    Pope),    T.,    176  ;  P., 

1898,  7. 
as-Phenylhydrazinoacetamide,benzylid- 

ene     derivative   (Rupe,    Heberlein, 

and  Roesler),  A.,  i,  571. 
Phenylhydrazinoacetanilide,   behaviour 

towards    ethylic    acetoacetate    (Rupe 

and  Heberlein),  A.,  i,  571. 
as-Phenylhydrazinoaceto-j3-aceto- 

phenylhydrazide,  benzylidene  deriva- 
tive (Rupe,   Heberlein,  and  Roes- 
ler), A.,  i,  572. 
as-Phenylhydrazinoaceto-^-amidodime- 

thylaniline,  aud  its  acetyl  and  benzyl- 

idenederivatives  (RuPE  andVsETECKA), 

A.,  i,  571. 
as-Phenylhydrazino-d-acetophenylhydr- 

azide,     dibenzylidene      aud     diacetyl 

derivatives  (Rupe,    Heberlein,   and 

Roesler),  A.,  i,  572. 
a-Phenylhydrazino-;3-acetophenylhydr- 

azide,       benzylidene     derivative     of 

(Rupe,    Heberlein,   and  Roesler), 

A.,  i,  571. 
Phenylhydrazinodihydrotartaric      osa- 

zone,    ^'■iiiti'o-,     and     its     anhydride 

(Gnehm  and  Benda),  A.,  i,  210. 
Pheuylhydrazinomalonic      dihydrazide 

(WisLicENUs    and    Mijnzesheimer), 

A.,  i,  299. 
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^-Phenylhydrozyasobenzene       (\\  ede- 
KiND),    A.,  i,    308  ;  (Wkdekinu  and 
Hlvmknthai.),  a.,  i,  454. 
Fhenylhydrozylamine,  constitution  and 
refrHctiou  of  (Bkuul),  A.,  ii,  417. 
jo-bromonitroso-,    potassium  and  silver 
derivatives,    methylic  ether  (Bau- 
beroer),  a.,  i,  367. 
nitroso-  (Anoeli),  A.,  ii,  216. 
products  of  its  spontaneous  decom- 
position ;  redaction  of  its  methylic 
ctlicr  (HAMnEuoRR),  A.,  i,  366. 
/3  Fhenylhydrozylamine,   beliaviour  of, 
towards    mercury    .icetamido   (FoR- 
8TER),  T.,  786  ;  P.,  1888,  169. 
a-benzoyl  and  a^-dibonzoyl  derivatives 
(Beckmann    and    ScuOnermark), 
A.,  i,  22. 
Phenylhydrozymethylene,  action  of,  on 

water  mid  iilcohol  (Nkk),  A.,  i,  111. 
Fhenylic  alcohol.     See  I'lienoL 

/.wiimylic      ether,       2:4: 6-<n'nitro-, 
sodium      tsoamyloxido      com]N>und 
(Jackson  and  Booh),  A.,  i,  517. 
benzylic  ether,  2:4:6-^rtuitro-,  sodium 
benzylozide     comitound     (Jackhon 
and  Book),  A.,  i,  517. 
carbonate,    o-amiuo-,    ;>-amino-,    and 
p-nitro-,    ethylic     salts    of,   and 
benzoyl  derivative  of  the  former 
(Ransom),  A.,  i,  415. 
chloro-  (Barral),  A.,  i,  575. 
ether,   mono-  and   dt-chloro-    (Pera- 
TONER      and      Ortoleva),       A., 
i,  648. 
ethylenic  ether,  ;>-amino-,  and  its  salts, 

and;?-nitro-  (Kinzel),  A.,  i,  676. 
ethylic  ether.     See  Phenetoil. 
iododichloride(KKiTLER),  A.,  i,467. 
methylic  ether.     See  Anisoil. 
phosphates,  preparation  of,  and  their 
chloro-derivatives  (Autknrieth), 
A.,  i,  14,  15. 
behaviour  of,  in  the   animal  body 
(Autknrieth  and  Vam688y),  A., 
ii,  617. 
phosphite,   j>-chloro-  (Michaelis  and 

Kaehne),  a.,  i,  418. 
piperazinediurethane,   o-chloro-   (Caz- 

NEUVE  and  Moreau;,  A.,i,  69. 
propylic  ether,  2-A:6-tri]ntio-,  sodium 
propoxide  compound  (Jackson  and 
Booh),  A.,  i,  517. 
thiophosphate,  p-chloro-  (Autknrieth 
and  Hildebrand),  A.,  i,  420. 
Fhenyliminodiacet-amide     and    -imide 

(BiSCHOFF),  A.,  i,  10. 

Fhenyliminodiazole.      See  Phenyltriaz- 

ole. 
8'-Fhenyl-2'-indolinone,  and  its  bromo- 

aud    acetyl    derivatives    (B runner), 

A.,  i,  91. 


7-Fhenyl-a-ketobutyric  acid.  See  Benx- 

ylpyruvic  acid. 
a-Fhenylketodihydrobenzo-.f-thiasine 

(Unckk  and  (;i;afk),  A.,  i,  96. 
Fhenylketodiphenyltetrazoliom,    chlor- 
ide,   and     phenylhydrazone     (Wede- 

KINU),  A.,  1,  193. 
Fhenylmethenylamidozime    (Zwingen- 

BEKciF.R  an<l  Walthek),  A.,  i,  520. 
Fhenyl  methylanilinoethyl  ketone  (Col- 

lkt),  a.,  i,  47S. 
Fhenylmethylcarbamide,   solubility  of, 

in  acetone,  benzene,  ether  and   water 

(Walkkk  and  Wood),  T.,   626;  P., 

1898,  If.S. 
Phenylmethylcarbinol,  and  its  phenyl- 

carl>amate  (KLAUEsand  Ai.lendorff), 

a  ,  i,  434. 
Fhenylmethyldihydropyridajtine  (Har- 

uiKs),  A.,  i,  233. 
Fhenyl/3-methylethylthiohydantoin 

(Anihikascm),  a.,  i,  '243. 
/3-Phenyl-a-methylglataric  acid,  and  its 

copper  salt  (Avery    and    Fossler), 

A.,  i,  527. 
Fhenylmethylglyozime    (Collet),    A., 

i,  477. 
Fhenylmethylhydrazine,  action  of  hypo- 
chlorites on  (Oechsner  dk  Coninck), 

A.,  i.  566. 
2':8'-Fhenylmethylindole  (Collet),  A., 

i,  478. 
Fhenylmethylitaconio  acid,  electrolytic 

dissociation  of  (Smith),  A.,ii,  285. 
1 : 3-Phenylmethyl-5-ketotetrahydropyr- 

idazine-4carbozylic  acid  (Kui-K  and 

Hkhkui.kin),  a.,  i,  571. 
Fhenylmethylparabanic       acid       (An- 

dreasch),  a.,  i,  243. 
Phenylmethylphenazoninm     and    salts 

(K  EHRMANN      and      Wetter),      A., 

i,  438. 
Phenylmethylphosphinic  acid 

(Michaelis     and     SchlDter),     A., 

i,  417. 
2:6: 4-Phenylmethylpyriinidone,  moth- 
iodide  (Wheeler),  A.,  i,  538. 
1-Phenyl  3methyl-2 : 4-pyrrodiazole, 

and  its  5-cliloro-derivHiive,  ethiodide 

and    ethobromide   (Andreocci),    A., 

i,  278. 
l-Phenyl-S-methylpjrrrodiazolone, 

chloro-  (Andueocci),  A.,  i,  277. 
4-Phenyl  2  methyltetrahydropyridone- 

3  : 5-dicarboxylic    acid,     ethylic    salt 

(Knoevekaoei,),  A.,  i,  147. 
Phenylmethylthioparabanic    acid,    and 

action  of  barium  carbonate  on  (An- 

dreasch),  a.,  i,  243. 
l-Phenylnaphthalene-2-carbozy-3- 

methylene     lactone     (Michael    and 

Bucher),  a.,  i,  256. 
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l-Pheiiylnaplithaleiie-2 : 3-dicarbozylio 

acid  and  salts,  anhydride  and  its  ani- 
line     compound       (Michael       and 

Bucher),  a.,  i,  256. 
Phenyl     o-      and    )3-naplitlialinoethyl 

ketones  and  -propyl  ketones  (Collet), 

A.,  i,  478. 
Fhenylnaphtliaplienazonium,    salts    of, 

(Kehemann  and  Schaposchnikoff), 

A.,  i,  153  ;  (Fischer  and  Hepp),  A., 

i,  334. 
PhenyUsonaphthaphenazonium,       hy  - 
droxide  and  salts  (Kehemann  and 
Helwig),  a.,  i,  154. 

chloride,  3-amino-   (Kehemann  and 
.  Helwig),  A.,   i,  154. 
Plienyl-)3-naplitliyliodiniuin,   hydroxide 

and  salts  (Willgerodt),  A.,  i,  420. 
Phenyl-nitramine    and    -isonitramine, 

methylic  ethers  of  (Hantzsch),   A., 

i,  247. 
Phenylnitrocarbinol,  action  of,    on   di- 

methylaniline  (Cohen  and  Calvert), 

T.,  163. 
o-Phenyl-o-,    m-   and  ^-nitro-cinnamic 

and  -aHocinnamic  acids,  etheritication 

of   (Sudboeough    and    Lloyd),    T., 

92;  P.,  1897,  241. 
Phenyl-a)3-pentenoic  acid  (Fischee  and 

HoFFA),  A.,  i,  660. 
Phenyl-75-pentenoic  acid,  and  its  salts 

(Fighter  and  Bauer),  A.,  i,  663. 
Phenylphenazonium     salts        (Kehe- 
mann and  Schaposchnikoff),  A., 
i,  153. 

chloro-,  and  its  salts   (Fischee  and 
Hepp),  A.,  i,  334. 
Phenyl-)3-plienotriazone     (Pictet    and 

Gonset),  a.,  i,  213. 
l-Phenyl-5-phenylf?ibrometliyl-l :  2  :  4- 

triazole  (Cleve),  A.,  i,  94. 
Phenyl  ;8-phenyl-ay3-rfibromethyl  ketone 

(Collet),  A.,  i,  479. 
1 -Phenyl- 5-phenylchlorethyl-l :  2  : 4- 

triazole,  3-chloro-  (Cleve),  A.,  i,  94. 
Phenyl-m-phenylenediamine    (aminodi- 

phenylamine),     ^rinitro-     (Jaubeet), 

A.,  i,  494. 
Phenyl -j9-phenylenediamine,  formation 
of  (Bambeegee  and  Tschirnee), 
A.,  i,  518. 

2'  .•3-c?2:bromo- (Bamberger, BiJsDOEF, 
and  Sand),  A.,  i,  522. 
Phenylphenylenediamines,  formation  of 

(Bambeegee  and  Lugatt),  A.,  i,  521. 
Phenyl-^-pheuylenediaminesulphonio 

acid,  and  its  acetyl  derivative  (Bam- 
beegee,   BiJsDORF  and  Sand),    A., 

i,  521. 
l-Phenyl-5-phenylethyl-l :  2  : 4-tri- 

azole,    and    its    salts    (Cleve),  A., 

i,  94. 


Phenylphosphoric  acid,  heat  of  neutral- 
isation of  (Belugou),  a.,  ii,  558. 

Phenylphthalimide  (Piutti  and  Pic- 
coLi),  A.,  i,  528. 

/S-Phenylpropane-aao^-tricarboxylic 
acid,    ethylic   salt    (Ruhemann    and 
Cxjnnington),  T.,  1014. 

Phenylpropiolaldehyde,  and  its  hydro- 
cyanide,  anilide,  hydrazone,  phenyl- 
hydrazone,  semicarbazone,  diethy  lacetal 
and  dimethylacetal  (Claisen),  A., 
i,  422,  423. 

Phenylpropiolic     acid,     formation     of 
(Leighton),  A.,i,  255. 
ethylic    salt,    condensation  of,    with 
piperidine  (Ruhemann  and  Beown- 
ING),  T.,  723  ;  P.,  1898,  167. 

Phenylpropionamide,  ??-nitro-,  prepara- 
tion of  (Taveene),  a.,  i,  588,  658. 

Phenylpropionic  acid,  ethylic  salt,  action 
of  ethylic  oxalate  on  (Wislicenus 
and  MiJNZESHEiMEE)  A.,  i,  299. 
2  : 4-(^mitro-  (Taverne),   A.,   i,   588. 

Phenylpropiono-methylamide  and 
-dimethylamide,  action  of  nitric  acid  on 
(Taverne),  A.,  i,  588. 

i3-Phenylpropylene-oaa-tricarboxylic 
acid,    ethylic    salt  (Ruhemann  and 
Cunnington),  T.,  1015. 

a-Phenylpropylhydrazine  (  Mich  aelis 
and  Robisch),  A.,  i,  149. 

Phenylisopropylhydrazine    (Michaelis 
and  Ilmer),  A.,  i,  149. 
R-bromo-,  action  of  potassium  acetate 
on  (Collet),  A.,  i,  123. 

Phenyl  propyl  ketone  (butyrylbenzene), 
o-bromo-,  action  of  potassium  acetate 
on  (Collet),  A.,  i,  123. 

Phenyhsopropyl    ketone,    formation   of 
(Reik),  a.,  i,  246. 
a-bromo-,  action  of  potassium  acetate 
on  (Collet),  A.,  i,  123. 

Phenyl-j??-isopropylphenylmethane 
(Klages     and     Allendoeff),     A., 
i,  434. 

l-Phenyl-5-propyl-l  :  2  :  4-triazole,  and 
its  mercurochloride,  and  3-chloro- 
derivative  (Cleve),  A.,  i,  94. 

JO- Phenylpropy  lure  thane  carbonate,  and 
ethylic  carbonate  (Meeck),  A., 
i,  249. 

l-Phenylpyrazole-8  : 4-dicarboxylic  acid 
and  its  dimethylic  salt  (Balbiano), 
A.,  i,  691. 

1-Phenylpyrazolepropionic  acid  (Wis- 
licenus, Goldstein,  and  Munzes- 
heimer),  a.,  i,  358. 

l-Phenyl-2: 4-pyrrodiazole,   and  its  5- 
chloro-     and     rfichloro-derivatives 
(Andreocci),  a.,  i,  278. 
reduction  of  (Andreocci  and  Casteo), 
A.,  i,  277. 
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Phenylpyrrodiazolones,     cbloro-    (An- 

DUKocci),  A.,  i,  277. 
Fhenylpyrrodiasolonecarboxylic    acids, 

chloro-  (Ani)UE(k'('i),  A.,  i,  277. 
S'-Phenjlqainoline,   2'-ainiiio-,   and   2'- 

!iiiiiii<i-y>-iiitro-  (I'sciioiiK),   A.,  i,  491. 
2'-Phenylqainoline  3'-4'-dicarboxylio 

acid  (Enoki.hakd),  A.,  i,  683. 
Phenylrosinduline,       preparation       of 

(Paul),  A,  i,  262. 
PhenylsafiOranine,    trinitro-   (Jaubkrt), 

A.,  i,  494. 
Phenylr/j[>o8affiranine,   chloro-,    and    its 
platinochlonde(Fi8CHEKand  Hepp), 
A.,  i,  334. 

trinitro-  (Jaubert),  A.,  i,  494. 
Phenyl8affi*anolcarbozylic  acid  and  its 

salts  (jArBKRT),  A.,  i,  495. 
PhenylsafiraQolsalphonic  acid  and    its 

salts  (JAriiKur),  A.,  i,  495. 
Phenylsemicarbaside,  7/i-nitro-,  and  its 

benzoyl     derivatives     (Youno     and 

Stockwell),  T.,  372  ;  P.,  1898,  74. 
l-Phenyl-5-styryl-l  :  2 : 4-triasole,    and 

its  salts  (CbKVE),  A.,  i,  94. 
Phenylsalphonamie  acid,  potassium  salt 
(HAMHKitoKK   and  KuNz),  A.,  i,  31. 

aniline  and  u-,  ni-,  and  ;7-toluidine  salts 
of   (MicHAELis  and   Petou),    A., 
i,  431. 
^Phenylsalphonebentoic  acid,  and  its 

salts,    amide,    anilide,    and    chloride 

(Nkwell),  a.,  i,  430. 
Phenylsalphonehydraiobenzene 

(Hantzsch  and  Glogaikk),  A.,  i,  78. 
Phenylsalphonehydraso-bromo-  and 

-chloro  benzene    cyanide    (ll.\Nrz8Cii 

and  (JLo(iAiKii),  A.,  i,  78. 
l-Phenyltetrabydronaphthalene-2 : 3-di- 

carboxylic  acid    and  its     salts    and 

anhydride   (Michael    and  Buchek), 

A.,  i,  256. 
6- Phenyl tetrazole,  ^-nitro-  (FiNNEBand 

Gkadknvvitz),  a.,  i,  95. 
Phenylthiocarbamide,  action  of  alkaline 
solution  of  sodium  hypochlorite  on 
(Oechsner  deConinck),  a.,  i,  564. 

glycollide  (Rizzo),  A.,  i,  669. 
Phenylthioglycollic  acid, o-amino-,  potas- 
sium salt  of  (Unoer  and  Graff),  A., 

i,  96. 
Phenylthiohydantoic  acid,  amino-,  and 

beuzylidene  derivative  of  (Traube  and 

HoFFA),  A.,  i.,  236. 
Phenylthiohydantoin,  amino-  (Traube 

andHoFFA),  A.,  i,  236. 
Phenylthioorethaneacetamide    (Rizzo), 

A.,  i,  659. 
Plienyl-jo-(7»  ?)-tolimida20le,  /3-o-amino-, 
(von  Niementowski),  a.,  i,  211. 
azimide    of  (voN  NiEMENTOWSKi), 
A.,  i,  337. 


Phenyl-;?- tolnenesalphazide  (Halssio), 

A.,  i,  141. 
Phenyl-o-  and  ;>-tolaidinoethyl  ketones 

(Collet),  A.,  i,  478. 
Phenyltolnphenazonium       and       salts 

(Kehumann  and  Weiter),  A.,i,438. 
Phenyl-o-tolyliodininm   hydroxide    and 

chloride  and  their  salts  (Willoerodt), 

A.,  i,  420, 
Phenyl    jo-tolyl  ketone,   o-amino-,   be- 
haviour of,  towards  nitrous  acid  (Ull- 

MANN  and  Mallett),  A.,  i,  594. 
Phenyl-o-  and  ;>-tolylmethenylamidinei, 

i.someric,    and    their  salts    (Zwinhen- 

BEKOEK  and  Walthek),  a.,  i,  619. 
Phenyltolylphthalide  (Limpricht),  A., 

i,  322. 
l-Phenyl-3-/7-tolylqainolinazone  and  its 

salts  (Just),  A.,  i,  43. 
Phenyl-j;j-tolyl8ulphone  (Newell),  A., 

i,  430. 
1-Phenyl-l :  2 :  3-triazole  {phcnylimino' 

diazole),  its  salts,  and /;-amino- and  ji>- 

nitro-derivatives   (Michael,    Luehn, 

and  HinBEE),  A.,  i,  496. 
l-PhenyM:2:3-triazole-4:6-dicarbozylic 

acid,    and   its  y^amino-    and  jo-nitro- 

derivatives,  and  methylic  salts  thereof 

(Michael,  Luehn',  and  Hiobee),  A., 

i,  495. 
Pbenyltriaioxole  and  its  p-toluoyl  deri- 
vative (Bo1':.seken),  a.,  i,  698,  699. 
Phenylurotriazoxole,    benzoyl,     and   j.- 

toluoyl    derivatives    of     (Boeseken), 

A.,  i,  696,  697. 
Phenyltrimethylanunoniom  perbroinide 
(Tafel),  a.,  i,  519. 

periodide     and    chloride     chloriodide 
(Samtleben),  a.,  i,  472. 

nitro-,  nitrate  (Tafel),  A.,  i,  471. 
j3-Phenyl-  w-trimethyl-8-ketohexoic  acid 

and  its  oxime  and  amide  (Vorlander 

and  Kalkow),  A.,  i,  29. 
Phenyluraciloarboxylic    acid,     ethylic 

sivlt  (MiJLLKu),  A.,  i,  276. 
/3-Phenyluramidoacrylic  acid  (Mijller), 

A.,  i,  276. 
Phenylurethane,     2:4:5-<ribromo-,    and 

3:4:5-<ribromo-  (Jackson  and  Galli- 

van),  a.,  i,  362. 
Phenylvaleric  acid,  7-  or  8-bromo-  and 

75-rfibromo-   (FiCHTER  and  Bauer), 

A.,  i,  663. 
5-Phenyl-5-valerolactone-7-carboxylio 

acid  (Fichteh  and  Bauer),  A.,  i,  662. 
Phenyl  m-xylidino-ethyl      ketone    and 

-propyl  ketone  (Collet),  A.,  i,  478. 
Phenylxylylenediamine,  di-o-nitro- 

(Scholtz),  a.,  i,  383. 
Phlobaphen,  presence   of,    in  oak-bark, 

and   action  of   acetylating  agents  on 
(Metzger),  a.,  ii,  88. 
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Phlogopite  from  Wyoming  (Cross),  A., 

ii,  126. 
Fhloridzin,     mode     of    elimiuation    of 

(Cremer),  a.,  ii,  243. 
Phloridzin  diabetes  in  dogs  (Reilly, 
Nolan  and  Lusk),  A,,  ii,  345. 
origin     of    the     sugar     excreted    in 
(Contejean),  a.  ,  ii,  38;  (Lusk),  A., 
ii,  243. 
Phloroacetophenone  chloride  dimethylic 
ether  and  its  condensation  products, 
with  piperonal,  furfuraldehyde,  and 
protocatechuic    aldehyde     (Fried- 
lander  and  Schnell),  A. ,  i,  24. 
and  trimethylic  ether  (Friedlander 
and  Schnell),  A.,  i,  24. 
Fhloroglacinol,  from  kolatannin  (Knox 
and  Presoott),  A.,  i,  587. 
preparation  of  (Flesch),  A.,  i,  304. 
dimethylic     ether,    and    its    benzoyl 

derivative  (Pollak),  A.,  i,  304. 
monethylic      ether      (Weidel      and 
Pollak),  A.,  i,  16. 
and     its     benzoyl,     diacetyl     and 
dibenzoyl  derivatives  (Pollak), 
A.,  i,  304,  305. 
trimethylic    ether,      preparation     of 
(Friedlander  and  Schnell),  A., 
i,  24. 
Phorone,     action  of   hydroxylamine  on 
(Harries     and    Lehmann),     A., 
i,  121,  122. 
condensation   of,  with    benzaldehyde 
(Vorlander),  a.,  i,  28. 
iso -"Phorone.     See  zso- Acetophorone. 
Phosgenite,   artificial  (de  Schulten), 

A.,  ii,  31. 
Phospham,  preparation  of,   reactionfs  of 

(Vidal),  a.,  i,  351. 
Phosphates.     See  under  Phosphorus  and 

Agricultural  Chemistry, 
Phosphatic    chert    from     the     United 
States  (Kastle,  Frazer  and  Sulli- 
van), A.,  ii,  235. 
Phosphatised  trachyte  from  Clipperton 

atoll  (Teall),  a.,  ii,  391. 
Phosphine.     See  Hydrogen  phosphide. 
Phosphor-bronze,    analysis    of   (Wick- 

horst),  a.,  ii,  46. 
Phosphor-copper,    analysis    of   (Wick- 

horst),  a.,  ii,  46. 
Phosphorescence   phenomena,    cause  of 
(Nef),  a.,  i,  113. 
of  strontium  sulphide  (Mourelo),  A. , 
ii,  292,  493. 
Phosphor-tin,  analysis  of  (Wickhorst), 

A.,  ii,  46. 
Phosphorus,  solution  of,  in  methylenic 
di-iodide      (Madan),      P.,      1898, 
101. 
red,     action     of     sodammonium     on 
(Hugot),  a.,  ii,  573. 


Phosphorus,   action    of   nitric  acid  on 
(Montemartini),  a.,  ii,  572. 
influence  of  gases  on  the  oxidation  of 

(Centnerszwer),  a.,  ii,  427. 
of  casein,  physiological  absorption  of 

the  (Marcuse),  A.,  ii,  38. 
fate  of  proteids   containing,  in  animal 
metabolism  (Steinitz),  A.,  ii,  615. 
absence     of    unoxidised,     in     living 

tissues  (Jolly),  A.,  ii,  394. 
poisoning,  metabolism  during  (Lusk), 
A.,  ii,  238. 
source  of  fat  formed  in  (Polimanti), 
A.,     ii,     300;     (PFLiJGER),     A., 
ii,  395. 
influence  of,  on  the  oxyproteic  acid 
in  urine  (Bondzynski  and  Gott- 
lieb), A.,  i,  501. 
toxicity    of,     in     aqueous     solutions 

(Bokorny),  a.,  ii,  38. 
Phosphorus   compounds    from   plants 
which  yield  inositol  ( Winterstein), 
A.,  ii,  42. 
Phosphides,  metallic  (Granger),  A., 
ii,  474. 
estimation      of      phosphorus      in 
(Franck),  a.,  ii,  350. 
chlorides,    reaction    of    silicon    tetra- 
chloride and  (Harold),  A.,  ii,  509. 
chloronitrides  (Stokes),  A.,  ii,  70. 
oxide  (Besson),  A.,  ii,  216. 
Phosphoric  anhydride,  action  of,  on 
alcohols    and    phenols    (Belugou), 
A.,  ii,  558. 
Phosphoric  acid  in  basic  slag  (Schmoe- 
ger),  a.,  ii,  135. 
relative  proportions   of,    present   in 
various    parts   of  oak   wood  and 
bark  (Metzger),  A,,  ii,  88. 
polarisation   in    the   electrolysis   of 

(Jahn),  a.,  ii,  497. 
vapour  pressures  of  dilute  solutions 

of  (Dieterici),  a.,  ii,  207. 
effect  of  temperature  on  the  acidity 

of  (Degener),  a.,  i,  404. 
See  also  Agricultural  Chemistry. 
Phosphoric  acid,   detection  and  esti- 
mation of  :— 
detection   of  source   of,    in  various 
phosphates   (Hoffmeister),    A., 
ii,  538. 
estimation  of  (Loges  and  MiJHLE), 
A.,  ii,   48;  (Woy),   A.,  ii,   138; 
(Kilgore),   a.,   ii,    187;    (Cam- 
eron),    A.,     ii,     308  ;      (Neu- 
mann),  A.,  ii,    454 ;  (Coppock), 
A.,  ii,  482. 
estimation     of    small    amounts    of 
(JoLLES     and     Neurath),     A., 
ii,  351. 
estimation       of,       gravimetrically 
(Gladding),  A.,  ii,  405. 
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Phosphorus. 
Phosphorie  aeid,  estimation  of: — 
Mtiination  of,  Tolumetrically  (Hebk- 

BRAND),  A.,  ii,  406. 
Mtitnation  of  citrate  soluble  (Reit- 

MAIR),  A.,  ii,  255. 
Mtitnation    of   citrate    soluble,    in 

basic  n]&g  (BoTTCHER  ;   Paoson), 

A.,  ii,  808. 
estimation  of,  in  basic  slags  (Borr- 

CHER),  A.,  ii,  92. 
estimation  of,  in  fodders  (Wiley), 

A.,  ii,  49. 
estimation   of,   in  superphosphates 

(VioNON),  A.,  ii,  639. 
estimation  of,  in  waters  (Lkpiebre), 

A.,  ii,  47. 
estimation     of,     in     sweet     wines 

(TnoRNERand  Ustkr),  A.,ii,  265. 
Phosphates,  detection  of,  in  animal  tis- 

sues  (JoLLT),  A.,  ii,  84. 
analysis  of,  qualitatively  (Caven), 

A.,  ii,  187. 
loluble,  extraction  of,  from  arti6cial 

fertiliaers  (Keating  Stock),  A., 

ii,  639. 
solubility  of,  in  citric  acid  ami  am- 
monium citrate  (Foerstbr),  A., 

ii,  48. 
estimation  of  free  acid  in  presence 

of  (deJaoek),  a.,  ii,  406. 
estimation  of  iron  and  aluminium 

in  (Thomson),  A.,  ii,  142. 
serrate  estimation  of  alumina  and 

iron  oxide  in  (Licutbchlaq),  A., 

ii,  93. 
Sco  also  Agricultural  Chemistry. 
Superphosphates,  estimation  of  phos 
jdiorio  acid  in  ( VioNON),  A.,  ii,  639 
Thiophosphoric  acid,  triphenylic  salt 

(AlTKNUIKTH     and     IllLlJEBRAND) 

A.,  i,  419. 
P3rrophosphoric  acid  in  minerals  (Pen 

fikld),  A.,  ii,  123. 
Phosphorus  pentasulphide,  action  of  am 
moiiium    chloride    on    (Vidal),    A. 
i,  351. 
Phosphorus,   detection  and  estimation 

of  :— 
detection  of  (Nattermann  and  Hil- 

ger),  A.,  ii,  453. 
estimation  of,  in  iron  (Hertino),  A., 

ii,     91;     (Ohly),     A.,     ii,     138; 

(ScHNEiPEu),  A.,  ii,  351  ;  (Lucas), 

A.,ii,  482;  (Wdowiszewski),   A., 

ii,  454. 
estimation  of,  in  iron  ores  (Ohly),  A., 

ii,  138. 
insoluble,  estimation  of,  in  iron  ores 

(Mixer  and  Dubois),  A.,  ii,  187. 
estimation  of,  in  phosphides  (Franck), 

A.,  ii,  350. 


Phosphorus,  estimation  of : — 

estimation  of,    in    phosphorised    oils 

(Seyda),  a.,  ii,  266. 
estimation  of,  in  steel  (Hertiko),  A., 
ii,  91 ;  (Ohly),  A.,  ii,  138 ;  (Mahon), 
A.,  ii,  186,  539  ;  (Schnkidrr),  A., 
ii,  351  ;  (Lucas),  A.,  ii,  482. 
Phosphoryl    chloride  {phonphorus  oxy- 

c/iloridf)  (Bkh»!On),  a.,  ii,  160. 
Photochemistry  : — 
Light,  physical  and  chemical  changes 
induced  by  (Roloff),  A.,  ii,  417. 
absorption  by  hemoglobin  of  violet 
and   ultra-violet  (Gamoee),   A., 
i,  288. 
influence  of,    on  the  action  of   air 
on  carbon    bisulphide  (Berths- 
lot),  A.,  ii,  508. 
effect    of,    on   the    combination   of 
hydrogen   and    bromine  (Kahtle 
and  Beatty),  A.,  ii,  214. 
decomposition    of    o.xalic    acid    by 
(Vallot  and  Vallot),  A.,  i,  149. 
influence  of,  on  the  rate  of  oxidation 
of  potassium  iodide  in  acid  solu- 
tion     (de      Hemptinne),      a., 
ii,  665. 
Badiations  from  thorium  and  its  com- 
pounds (.Schmidt),  A.,  ii,  550. 
Photographic  plates,  action  of  metals 
and  otlier  substances  on  (Russell), 
a.,  ii,  287. 
Photography,   use  of  ammonium  per- 
sulphate  in   (A.    and  N.  LuMifcRK 
and  Sevewktz),  A.,  ii,  549. 
Bontgen  rays,  effect  of,  on  the  lumin- 
osity of  gases  (Hemptinne),  A.,  ii, 
418. 
conductivity  of  gases  after  exposure 

to  (Rutherford),  A.,  ii,  113. 
effect  of,    on    the  condensation    of 
water vaj)our( Wilson),  A.,  ii,  372. 
photographs     of    alloys    taken    by 
(Heycock  and  Neville),  T.,  714 ; 
P.,  1897,  105. 
Botation,    increase    of,  produced    by 
alkaline  solutions  of    uranyl  salts 
(Waluen),  A.,  ii,  149. 
Botatory  power  of  polymerides  (Bsr- 
thklot),  A.,  ii,  361. 
of  alkyloxypropiouic  acids  (Furdie 
and  Lander),  T.,  862  ;  P.,  1898  ; 
171. 
of  amylic  alcohol,  influence  of  tem- 
perature onthe(GuYEand  Aston), 
A.,  ii,  469. 
of     diethylic      monobenzoyl-    and 
mono-OT-,  p-   and  o-  toluoyl-tar- 
trates  (Frankland  andMcCRAE), 
T.,  307;  P.,  1898,  74. 
of  bornylic,   menthylic  and  amylic 
salts  (Tchugaeff),  A.,  ii,  495. 
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Photochemistry  : — 
Botatory      power      of      cliloracetyl- 
glycerates  and  -tartrates  (Frank- 
land  and  Patterson),  T.,  181  ; 
P.,  1898,  28. 

of  etliylic  and  methylic  di-mono- 
chloracetyltartrates  (Frankland 
and  TuRNBULL),  T.,  203;  P., 
1898,  29, 

of  pure  cocaine  hydrochloride 
(H]5rissey),  a.,  i,  498. 

of  ethereal  salts,  change  of,  with 
time  (autoracemisation)  (Wal- 
den),  a.,  i,  404. 

of  gallotannicacid  and  its  derivatives 
(Rosenheim  and  Schidrowitz), 
T.,  878  ;  P.,  1898,  171. 

of  gallotannic  acid,  influence  of  con- 
centration, solvent,  and  admixed 
substances  (Rosenheim  and  Schi- 
drowitz), T.,  886  ;  P.,  1898,  172. 

of  j8-glutin  (Framm)  A.,  i,  98. 

molecular,  of  the  menthylic  salts  of 
the  fatty  acids,  and  of  other  homo- 
logous series  (Tchugaeff),  A., 
ii,  274. 

of  pilocarpine  and  pilocarpidine 
(Merck),  A.,  i,  283,  541. 

of  podophyllic  acid  and  podophyllo- 
toxin  (DuNSTAN  and  Henry),  T., 
209;  P.,  1898,  42. 

of  oxidation  derivatives  of  santonic 
acid  (Francesconi),  A.,  i,  267. 

of  solutions  of  tartaric  acid  and  its 
salts(PRiBRAM  and  Glucksmann), 
A.,  ii,  494. 

of  solutions  of  rubidium  tartrate 
(Pribram  and  GlIjcksmann),  A., 
ii,  821. 

of  methylic  and  ethylic  tartrates 
(Rodger  and  Brame),T.,301;  P., 
1898,  76. 
Refraction  of  air,  oxygen,  nitrogen, 
argon,  hydrogen,  and  helium 
(Ramsay  and  Travers),  A., 
ii,  273. 

of  metallo-carbonyls  (Nasini),  A., 
ii,  274. 

of  blue  and  green  solutions  of  chrome 
alums  (SoRET,  Borel,  and  Du- 
mont),  a.,  ii,  274. 

of  liquid  fluorine  (MoissAN  and 
Dewar),  p.,  1897,  183. 

of  oxygen  compounds  of  nitrogen 
(Bruhl),  a.,  ii,  362. 

and  dispersive  power  of  combined 
silicon  (Abati),  A.,  ii,  274. 

of  sodium  (Drude),  A.,  ii,  273. 
Atomic      refraction       of       chlorine, 

bromine,  and  fluorine  in   saturated 

and        unsaturated         compounds 

(S warts),  a.,  ii,  361. 


Photochemistry  : — 
Atomic  refraction  of  nitrogen  (Bruhl), 

A.,  ii,  417. 
Molecular  refraction  of  dilute  solu- 
tions of  salts  (Dijken),  A.,  ii,  1. 
Molecular      dispersion    and     boiling 
point,  connection  between  (Kahl- 
baum),  a.,  ii,  558. 
of  dihite  solutions  of  salts  (Dijken), 
A.,  ii,  1. 
Spectra  of  meteorites  (Hartley  and 
Ramage),  a.,  ii,  236. 
of  the  elements  at   high   tempera- 
tures (Lockyer),  a.,  ii,  2. 
of  some  elements  with   a  constant 
discharge      in       Geissler      tubes 
(Kalahne),  a.,  ii,  549. 
red,  of  argon  (Eder  and  Valenta), 

A.,  ii,  1. 
of    the    flame    of    carbonic    oxide 

(Hartley),  A.,  ii,  361. 
of  liquid    fluorine    (MoissAN    and 

Dewar),  P.,  1897,  181. 
of  iodine  (Konen),  A.,  ii,  493. 
of  oxygen  (Wilde),  A.,  ii,  105. 
of  cadmium  in  a  vacuum  (Hamy), 

A.,  ii,  321. 
of    solutions    of    copper    sulphate 
(Carrara   and    Minozzi),    A., 
ii,  286. 
of  iron,  calcium,  and  carbon,  varia- 
tions in  a  magnetic  field  of  the 
(Becquerel  and  Deslandres), 
A.,  ii,  493. 
of  neodymium  (Boudouard  ;  De- 

mar^ay),  a.,  ii,  518. 
of  praseodymium   and  neodymium 

(Bratjner),  p.,  1898,  70. 
of  thallium  (Wilde),  A.,  ii,  105. 
of  organic  compounds  (Spring),  A., 

ii,  201. 
of  benzene  (Hartley  and  Dobbie), 

T.,  695  ;  P.,  1898,  42. 
ultra  violet,   of  diketohexamethyl- 
ene,     pynoline,     tldophen,    fur- 
furane  and  derivatives  (Hartley 
and  Dobbie),  T.,  598  ;  P.,  1898, 
41. 
influence  of  various  parts  of  the,  on 
diastatic  ferments   (Green),  A., 
ii,  399. 
spark    of  solutions,    apparatus   for 
(Dennis),  A.,  ii,  185. 
Photography.     See  Photochemistry. 
Phthalaldehydic    acid,    preparation    of 

(Graebe  and  TrDmpy),  A.,  i,  319. 
Phthalazines,  method  of  preparation  of, 
(Gabriel  and  Eschenbach),  A., 
i,  211. 
Phthalazine-l'-acrylic  acid,  and  its 
salts  (Gabriel  and  Eschenbach),  A., 
i,  213. 
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Phthalic  aoid,  formation  of  (Qtxcci),  A., 
i,  257. 
electrolytic  dissociation   of  (Smith), 

A.,  ii,  285. 
action  of  silent  electric  discharge  on, 
in   presence  of  nitrogen  (Bekthk- 
LOT),  A.,  i,  558. 
geranyl,  /<'/rabromogeranyl  and  citro- 
nellyl  salts  (Flatau   and   LABBi), 
A.,  i,  618. 
Phthalidecarbozylio  acid,  preparation  of 

((Jkakhe  and  TRiJMPY),  A.,  i,  819. 
Phthalimide,    preparation    of   (Grakbk 
and  TrOmpy),  A.,  i,  319. 
velocity  of  hydrolysb  of  (MiOLATi), 
A.,  i,  243. 
Phthaloaio     aoid,      from     naphthalene 

(I'UUCHAZKA),  A.,  i,  201. 
preparation  of,  and  its  oxime  (Qraebr 
and  TRtJMPV),  A.,  i,  318. 
Phthalyltartarmethylimide  (Klino),  A., 

i,  178. 
Phyllites,      contact-inctaniorphism      of 

(Dai.mkk),  a.,  ii,  82,  171. 
Phyllooyanio  aeid,  prei>aration  of,  and 

salu  (GuiLLEMARK),  A.,  i,  379. 
Phyacia  eUiaris,  presence  of  emulsin  in 

(HiRI88KY),  A.,  i,  612. 
Phyacia  aUllaris,  presenca  of  atronorin 

in  (Hesse),  A.,i,  681. 
Physciacic  acid,  identity  of,  with  chryso- 

l>lianio  acid  (Zopf),  A.,  i,  89. 
Physcianin,  from  action  of  Kodium  car- 
l>onatu  on    atronorin   (Hesse),   A., 
i,  681. 
See  Betorcinolcarboxylic  acid  methylic 
salt  (Hes.se),  a.,  i,  534. 
Phyaciol  (Patern6's  atranorie  acid),  from 
action     of     sodium     carbonate     on 
atronorin  (Hesse),  A.,  i,  681. 
its  acetyl   derivatives  and    decnmpo- 
.sition  products  (Hes.se),  A.,  i,  534. 
Physcion,    ])resence    of,    in    Xanllutria 
parieiina,    X.    eandelaria,    and   X 
lyehnea,    Gasparrinia    eUgans,    O. 
murorum,    O.    decipiens ;    action  of 
hydriodic  acid  on,  and  preparation  of 
isomeric      methyl     derivatives     of 
(Hes.se),  A.,  i,  681. 
identity  of,    with    chrysophanic  acid 
(Zui-f),  A.,  i,  89. 
Physiological  action  of  butyric  and  /3- 
hydroxy butyric  acids  (Sternberg), 
A.,  ii,  620. 
of  choline  and  neurine  (Halliburton 

and  Mott),  A.,  ii,  242. 
of    cocaine    derivatives   (Vinci),    A., 

ii,  242. 
of   coniiue,    nicotine    and    piperidine 

(Moore  and  Row),  A.,  ii,  176. 
of  copper  (Koldewey),  A.,  ii,  37. 
of  cotarnine  (Marfori),  A.,  ii,  346. 


Physiological      action      of     dinitriles 

(HEY.MANsand  Masoin),  A,  ii,  241. 
of  ellagic  acid,  tannin  and  gallic  acid 

(Harnack),  a.,  ii,  85. 
of  eucaine-li  (\-benzoylox\j\.Tti.ns-2:2:&- 

triinrlhylpipcridine)     (ViNCi),     A., 

ii,  86. 
of       hydroxylamine       hydrochloride 

(Brouie),  a.,  ii,  395. 
of    iodalbumin     (Hofmeister),    A., 

i,  390. 
of  naphthalene  (Klinoman),  A.,  ii,  86. 
of  uicoulin(Bi)lNET),  A.,  ii,  87. 
of    halogen    derivatives    of     proteids 

(Butm;   Blum  and  Vaubel),    A., 

i,  287. 
of    salicylaldehyde    and     its     oxime 

(MooiCA),  A.,  ii,  346. 
of  salicylic  acid    (BoNDZYJiSKi),    A., 

ii,  37. 
of  scopolin  and  scopoleins  (Schiller), 

A.,  ii,  37. 
of  simrraine  (Poehl),  A.,  ii,  243. 
of   extracts    of    suprarenal    capsules 

(Vincent),  A.,  ii,  176. 
Phyiodalic  acid  and  Physodalin,  presence 
of,    in  certain    liulieus    (Zopf),    A., 
i,  189. 
Physodic   acid,   its  diacetyl    derivative 
and  relation  to  physol  (Hesse),   A., 
i,  680. 
Physodin.     See  Capraric  acid. 
Physol,  and   its  oxidation  to  physodic 

acid  (HK.SSE),  A.,  i,  680. 
Physostigmine.     See  Eserine. 
Pnytosterol,  eliirreal  .salt  of,  presence  of, 

in    Hamaimlis    bark   (GrOttner), 

A.,  i,  598. 
detection  of,    in   fats   (Foh.ster    and 

Riechelmann),  a.,  ii,  263. 
Picea  excelsa,  presence  of  glutamine  in 

seedlings  of  (Schulze),  A.,  ii,  304. 
seeds,  decomposition  products  of  pro- 
teids from  (ScHii.zK),  A.,  ii,  179. 
Picoline   hydrochloride,    compound    of, 
with  antimony  pentafluoride 

(Redenz),  a.,  i,  601. 
Picric       acid      (2:4:  Qtrinitroplienol), 

eciuilibrium  in    systems  containing 

)8-naphthol,     benzene    and    (KuRl- 

loff),  a.,  ii,  112. 
condensation     of,     with     piperidine, 

(Rosenheim  and  Schidrowitz),  T., 

143;  I'.,  1897,  234. 
compounds  of    the  alkyl   derivatives 

of,      with       sodium       alkyloxides 

(Jackson  and  Boos),  A.,  i,  517. 
detection  of,    in   beer  (Rupeau),  A., 

ii,  412. 
detection  of  (Rymsza),  A.,  ii,  262. 
estimation    of,    volumetrically    (ScH- 

WARZ),  A.,  ii,  545. 
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Picroilmenite  (picrotiianite)   from  Colo- 
rado (Whitaker),  a.,  ii,  236. 
Picropodophyllin,      preparation,       pro- 
perties, andconstitationof(DuNSTAN 
and  Henry),  T,,  213  ;  P.,  1898,  42. 
action  of  nitric  acid,  and  of  zinc  dust 
on  (DuxsTAN  and  Henry),  T.,  218 ; 
P.,  1898,  42. 
bromo-,  preparation  of  (Dunstan  and 
Henry),  T.,  217. 
Ficrotoxin,  detection  of  (Melzer),  A., 

ii,  651. 
Pigment,   nature    of   the,    in    Euglcna 

sanguinea  (Kutscher),  A. ,  ii,  301. 
Pigments    occurring    in   bile    (Dastre 

and  Floresco),  A.,  i,  216. 
Pilocarpidine,  properties  of,  and  of  its 
salts  (Merck),  A.,  i,  283. 
platinochlorides,  and  action  of  heat 
on    the    hydrochloride  (Merck), 
A.,  i,  541.' 
preparation  of  a  new,  from  pilocarpine 
hydrochloride  (Herzig  and  Meyer), 
A.,  i,  389. 
Pilocarpine,    constitution    of    (Herzig 
and  Meyer),  A.,  i,  53. 
from   pilocarpidine  methiodide,     non- 
production  of  (Merck),  A.,  i,  283. 
formation  of  a  new  pilocarpidine  from 

(Herzig  and  Meyer),  A.,  i,  389. 
hydrochloride,     action     of    heat    on 
(Merck),  A.,  i,  541. 
Pimelic  acid   (normal),  electrolytic  dis- 
sociation of  (Smith),  A.,  ii,  285. 
ethylic  salt,  rate  of  hydrolysis  of,  by 

soda  (Hjelt),  A.,  ii,  566. 
dihromo-  (Willstatter),  A.,  i,  540. 
Pimelic    acid    {isoprojyylsuccinic    acid), 
from  fusion  of  camphoric  acid  with 
potash    (Crossley    and    Perkin), 
T.,  22;  P.,  1897,  218. 
and  its  ^-tolilic    acid   (Auwers  and 
Mater),  A.,  i,  127. 
Pimpinella  saxifraga,   presence  of  pim- 
pinellin  and  of  a  yellow  substance  in 
root  of  (Heut),  a.,  i,  598. 
Pinacolin,  constitution  of  (Pomeranz), 
A.,  i,  233. 
action  of  allylic  iodide  on  (Gnedin), 

A.,  i,  291. 
action  of  potassium  cyanide  and  hydro- 
chloric   acid,    of    phenylhydrazine, 
and   of  ^-bromophenylhydraziue  on 
(Carlinfanti),  a.,  i,  234. 
cyanhydrin,  and  its  hydrolysis  (Carl- 
infanti), A.,  i,  234. 
Pinacolinsemicarhazo^e  (Cabwnfanti), 

A.,  i,  234. 
Pinacone,  transformation  of,  into  pina.' 

colin  (VopLANPER),  A.,  i,  28- 
pine  bark,  action  of  Hilbl'a  reagent  ou 
(BOSTTII^GISR),  A.,  i,  \^, 


Pinene,  from  pine  resin  oil  (Klason), 
A.,  i,  443. 
from  oil  of  sassafras  bark  and  leaves 

(Power  and  Kleber),  A.,  i,  326. 
nitroso-,    reduction    (Wallach    and 
Smythe),  A.;  i,  486. 
Pine-resin,  constituents  of,  and  deriva- 
tives (Bamberger  and  Landsiedl), 
A.,  i,  88. 
oil  of  (Klason),  A.,  i,  443. 
Pine-wood  oil,  cymene  from  (Klason), 

A.,  i,  443. 
Pinite  from  the  Alps  (Gem bock),  A., 

ii,  297. 
Pinocampheol,  and  its  phenylurethane 
(Wallach       and      Smythe),       A., 
i,  486. 
Pinocamphone,    and  its   semicarbazone, 
oxime,    constitution    (Wallach    and 
Smythe),  A.,  i,  486. 
Pinocamphonitrile       (Wallace      and 

Smythe),  A.,  i,  486. 
Pinocarveol   (Wallach  and   Smythe), 

A.,  i,  485. 
Pinocarvone,    and     its      semicarbazone 
(Wallach      and      Smythe),       A., 
i,  485. 
Pinoresinol,    and    its  diethyl,  diacetyl, 
dimethyl  and  oxidation  and  bromina- 
tion    derivatives     (Bamberger    and 
Landsiedl),  A.,  i,  88. 
Pinoresinoltannol,    presence  of,  in  pine 
resin  ;    its   composition  and    benzoyl 
and  methylic  derivatives  (Bamberger 
and  Landsiedl),  A.,  i,  88. 
Pinus  laricio,  constituents  of  resin  from 
(Bamberger    and    Landsiedl),   A., 
i,  88. 
Pinus  sylvestris,  presence  of  glutamine 
in     seedlings    of     (Schulze),      A., 
ii,  303. 
o-Pipecoline     {2-methylpipcridine),     ni- 
troso-, electrolysis  of  (Widera),  A., 
i,  686. 
Piperazine,     influence    of,     on     urine 

analysis  (Bardach),  A.,  ii,  268. 
Piperazinediurethane,  o-chlorophenylic, 
thymylic    and  o-,    m-,  and    ^-tolylic 
salts   of  (Cazeneuve  and  Moreaxj), 
A.,  i,  692. 
Piperidine    {hexahydropyridine),    eleva- 
tion of  the  boiling  point  of,  by  dis- 
solved   substances  (Werner),    A., 
ii,  214. 
specific  heat  and  heats  of  vaporisation 
and  formation  of  (Deli^pine),    A., 
ii,  559. 
solid  solutions  of,  in  benzene  (Bbxtki), 

A.,  i,  562. 
action  of  the  silent  electric  discharge 
on,   in    the    presence  of   pitrogej^ 
(Bbpthfi-pt),  a,,  i,  552,       '    "' 
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Piperidine      (h^xnlnjdropyridiiu),     con- 
densation of,   with  catechol,   gallic 
acid,     guaiacol,     <2initronaphthol, 
0-  and  p-nitrophenols,  picnc  acid, 
pyrogallol,     quinol,     tannin,     and 
Tanillin  (Rosemheim  and  ScHlPRO- 
wiTZ),      T.,       140;      P.,       1897, 
234. 
condensation  of,  with  ethylic  aconitate, 
citraconate,   funiarate,  and  phenyl- 
prppiolate  (Ri'hemann  and  Bkown- 
iNo),  T.,  723  ;  P.,  1898,  167. 
constitution  and  physiological  nction 
of  (MooBK  and  Row),  A.,  ii,  176. 
Piperidine    derivatives  of   (Lipf),   A., 
i,  379. 
guaiacolatti    physiological     action    of 

(TrNNiCLiPFK),  T.,  145. 
hydrochloride,    action    of    potassiani 
cvanate  on   (YouNO  and  Clark), 
f.,  366. 
Piperidine,     bromo-    (DklApink),    A., 
ii,  .MiO. 
chloro-,  heat  of  formation  of  (DrlA- 
pink),  a.,  ii,  659. 
Piperidine    leriet,    isomerism    in    the 
(Ladenbubo),  a.,  i,  338. 
83rnthe8es  in  (Ahrens),  A.,  i,  686. 
Piperidylbatylie       alcohol,       y-nitro- 

(Henuy),  a.,  i,  4. 
Piperidylcarbamide,  and  action  of  acetic 
chloride  on  (Yorxa  and  Clark),  T., 
366. 
Piperidylclnnamic  acid,  ethylic  salt  of 
(RiHKMAN  and  Browning),  T.,  726; 
P.,  1898,  167. 
Piperidylcaffeine  (Einhorn  and  Bau- 

MEISTKH),  A.,  i,  497. 
S-Piperidylcrotonic    acid,   ethylic    salt 

(K.NOKVENAGEI,),  A.,  i,  447. 

Piperidylpyrotartaric  acid,  ethylic  salt 

(RrnKMANN    and    Browning),     T., 

725;  P.,  1898,  167. 
Piperidylsnccinic    acid,    ethylic     salt 

(Ruhemann    and     Browning),    T., 

723;  P  ,  1898,  167. 
Piperidyltricarballylic     acid,      ethylic 

salt    (RiHKMANN    and    Browning), 

T.,  725;  P.,  1898,  167. 
Piperonal,  condensation  with  ^-amino- 
phenol      and       with      ^-anisidine 
(Rogoff),  A.,  i,  253. 

condensation  of,  with  hydrocotamine 
(Keusten),  A.,  i,  703. 
Piperonaldehyde-diethylacetal  and  -di- 

methylacetal (Claisen),  A.,  i,  422. 
Piperonaldimethylacetal  (Fischer  and 

GiEBE),  A.,  i,  1^8. 
Piperonalresacetophenone,     monethylic 

ether,  and  its  acetyl    derivative   and 

rfibromide      (Emilewicz      and     von 

Kostanecki),  a.,  i,  369. 


Piperonylidene^i'aminocrotononitrile, 

w-nitro-  (Momi),  A.,  i,  '11. 
Piperylenedicarbozylic  acid,  reduction 

of  (Wiuustatteh),  a.,  i,  540. 
Pipette,  graduated  (HAmot),  A.,ii,  533. 
with  closing  appliance  (Sander),  A., 

ii,  568. 
forhutIiquid8(FRiEDRicus),  A.,  ii,  568. 
Putaeia  lentiaeus    leaves,    presence   of 
myricetin      and       gallotannic      acid 
in,     and    their    tanning  and    dyeing 
properties      (Perk  in     and     Wood), 
T.,  876,  377  ;  P.,  1898,  104,  105. 
Puitacia  terebirUhus,  meacnce  of  myricetin 
in  the  galls  of  (Perkin  and  Wood), 
T.,  385;  P.,  1898,105. 
Pitutn  aalivum,    influence   of   chemical 
■gents  and  light  on  the  gomiiuation  of 
(Vandkvkldk),  a.,  ii,  302. 
Placodiolin,  isolation  of,  from  Placodium 
chrijsolrucum  and  properties   (ZoPF), 
A.,  i,  90. 
Placodium  chrysoltucum  and  P.   gypsa- 
ceum,  constituents  of  (Zopf),  A.,  i,  89. 
Planoferrite    from    Chili    (Darapskv), 

A.,  ii,  169. 
Plants.     See  Agricultural  Chemistry. 
Platinum  electrodes,  rate  of  disappearance 
of  |K>larisation  of  (Klein),  A.,  ii,  7. 
and  platiniridium,  behaviour  of,  when 
used  as  electrodes  in  hydrochloric 
acid(HABER),  A.,  ii,  364. 
dissolution  of,  under  the  influence  of 
an     intermittent    electric     current 
(MARGUELEa),  A.,  ii,  497. 
action  of  carbonic  oxide  on  (Harbece 

and  Lunge),  A.,  ii,  166. 
black,  occlusion  of  oxygen  and  hydro- 
gen    by    (MoND,     Ramsay,    and 
Shields),  A.,  ii,  599. 
colour  and    constitution   of    complex 
salts  containing  (Kcrnakoff),  A., 
ii,  475. 
Flatino-platinoso-  compounds(VfczE8), 

A.,  ii,  74 
Platinobromides   of   ammonium   and 

potassium  (MfiKER),  A.,  ii,  231. 
OTonochloride  (Sonstadt),  P,  1898,  25. 
tetrachloride  (platinic  chloride),  electro- 
lysis of  (Kohlrausch),  a.,  ii,  203. 
Platinocblorides,   behaviour  of  (Roh- 
land),  a.,  ii,  189. 
decomposition  of,  in  aqueous  solu- 
tion (Rohland),  a.,  li,  341. 
oxide,     behaviour    of      glycerol     to 

(Bullnheimer),  a.,  ii,  262. 
phosphide  (Granger),  A.,  ii,  475. 
tellurides(RoESSLER),  A.,  ii,  166. 
Plumbostibiite.     See  Embrithite. 
Podophyllic   acid  and  its  metallic  .salts 
(Duxstan    and    Henry),    T.,     214; 
P.,  1898,  42. 
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Fodophyllin,    estimation    of,    in    Podo- 
phyllum   emodi     a'nd     P.     peltatum 
(DuNSTAN  and  Henry),  T.,  224;  P., 
1898,  42. 
Podophyllo-resin    and    its    acetyl    and 
potash   fusion   derivatives   (Dunstan 
and  Henry,)  T.,  221  ;   P.,  1898,  42. 
Podophyllotoxin,  and  the  action  of  nitric 
acid,  and  of  zinc  dust  on  (Dunstan 
and  Henry),  T.,  212,  218  ;  P.,  1898, 
42. 
Podophyllum  emodi  and  P.  peltatum,  the 
constituents       of      (Dunstan      and 
Henry),  T.,  209  ;  P.,  1898,  42. 
Poisons,    action    of  acids  as  (Winter- 
berg),  A.,  ii,  530. 
Polarisation,    Electrical,      See   Electro- 
chemistry. 
Polenta,  composition  of  good  and  bad 

(TivoLi),  A.,  ii,  531. 
Polyatomic  radicles,  theory  of  (Kekxtl^ 

Lecture),  T.,  124. 
Pomacece.     See  Agricultural  Chemistry. 
Pomegranate     root,      constitution      of 
bases    derived  from    (Willstatter), 
A.,i,  159. 
Potash.      See  Agricultural  Chemistry. 
Potassium  amalgam  (Kerp),  A.,  ii,  517. 
Potassium  salts   dissolved   in  pyridine, 
electrolytic  conductivity ,  and  electro- 
lysis of  (Laszczynski  and  Gorski), 
A.,  ii,  204. 
dissolved  in  liquid  ammonia,  electroly- 
sis of  (Cady),  a.,  ii,  203. 
See  also  Agricultural  Chemistry. 
Potassium     antimonates  (Delacroix), 
A.,  ii,  341. 
bromate,    chlorate,    chloride,    dichro- 
mate,    iodate,   nitrate  and  perchlo- 
rate,  heat  of  solution  and  dilution 
of  (Stackelberg),  a.,  ii,  498. 
bromide,    electrolysis   of  solutions  of 
(Pauli),  a.,  ii,  11. 
and   chloride,    vapour  pressures   of 
solutions  of  (Wade), A.,  ii,  16. 
magnesium  bromides  (Schulten),  A. , 

ii,  512. 
carbide  (Moissan),  A.,  ii,  332. 
carbonate,  transference  ratios  of  (Bein), 
A.,  ii,  554. 
hydrate  of  (Lesc(EUr),  A.,  ii,  428. 
double   carbonates  of,  with  bismuth, 
calcium,  cobalt,  copper,    iron   (fer- 
rous),      magnesium,       manganese, 
nickel  and  silver  (Reynolds),  T., 
263—265;  P.,  1898,  54. 
chromous     carbonates    (Baug:^),    A., 

ii,  592. 
^crcarbouate,    preparation    and     pro- 
perties of  (Hansen),  A.,  ii,  23. 
^erchlorate,     molecular      weight     of 
(Crofts),  T.,  596  ;  P.,  1898,  124. 


Potassium  chloride,  transference  ratios 
of,  in  dilute  solutions  (Bein),  A., 
ii,  553. 
electrical   conductivity    of    (Kohl- 
rausch,  Holborn  and  Diessel- 
horst),  a.,  ii,  367. 
and  nitrate,  temperature  coefficients 
of  the   electrolytic    conductivity 
of  (Schaller),  a.,  ii,  322. 
electrolysis  of  solutions  containing 
potassium  iodide  and  (Schrader), 
A.,  ii,  13. 
freezing    points     of     solutions     of 

(Raoult),  a.,  ii,  470. 
influence  of,  on  lime  in  soils  (Goess- 
mann),  a.,  ii,  135. 
cadmium     chlorides,    crystallography 
and  solubility   of  (Rimbach),    A., 
ii,  158. 
manganic    chloride  (Rice),  T.,   260; 

P.,  1898,  53. 
(bichromate,     action     of     ammonium 
thiocyanate     on      (Werner      and 
Richter),  a.,  i,  57. 
j»erchromate  (Wiede),  A.,  ii,  295. 
fluoride,  electrolysis   of   solutions   of 

(Pauli),  A.,  ii,  11. 
moTiofluorophosphate  (Weinland  and 

Alfa),  A.,  ii,  218. 
rfifluorodisulphate    (Weinland    and 

Alfa),  A.,  ii,  217. 
hydroxide   {caustic  potash),   dielectric 
constant  of,  at  -  185°,  when  mixed 
with  ice  (Dewar  and  Fleming), 
A.,  ii,  279. 
hydroxylamine  hypophosphite    (HoF- 
MANN    and    Kohlschutter),    A., 
ii,  381. 
^eriodate,      molecular       weight       of 

(Crofts),  T.,  597  ;  P.,  1898,  124. 
iodide,  transference  ratios  of  (Bein), 
A.,  ii,  554. 
electrolytic  conductivity  of  aqueous- 
alcoholic  solutions    of  (Cohen), 
A.,  ii,  154. 
boiling  points  of  alcoholic  solutions 
of  (Jones  and  King),  A.,  ii,  322. 
compressibility     of   aqueous    solu- 
tions of  (Gilbault),  a.,  ii.  111. 
oxidation  of,  to  iodate  (Kassnbr), 

A.,  ii,  507. 
velocity  of  oxidation  of  an  acidified 
solution  of  (de  Hemptinne),  A., 
ii,  565. 
lead  iodide  (Talmadge),  A.,   ii,    72  ; 

(Brooks),  A.,  ii,  429. 
manganimolybdate   (Rosenheim   and 

Itzig),  a.,  ii,  164. 
permanganate,   molecular    weight    of 
(Crofts),  T.,  596;  P.,  1898,  124. 
transference  ratios  of  (Bein),  A., 
ii,  554. 
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PoUuinm   ptrrmanganat^,     electrolytic 
conductivity  of  (Legraxd),  A., 
ii,  496  ;  (Brepi'J),  A.,  ii,  652. 
evolation   of     oxygen    during    the 
reduction  of  (Frbnzkl,  Fritz  and 
Meter),  A.,  ii,  69  ;  (Morse  and 
Rek8e),  a.,  ii,  588. 
rate  of  oxidation  of  hydrogen,  car- 
bonic   oxide,    and    nietnane    by 
(Meter  and  Saam),  A.,  ii,  19. 
/MTinolvbdates       (Mcthmann       and 

Naoel),  a.,  ii,  432. 
nitrate,  allotropic  forms  of  (Niool), 
A.,  ii,  869. 
estimation  of  perchlorat«  in  (Selck- 
mann),  a.,  ii,  403. 
nitride  (Dennis  and  Benedict),  A., 

ii,  426. 
cobalt      nitrites     (Rosenhkim      and 

Koi'PKL),  A.,  ii,  430. 

triple  nitrites  with  barium,   calcium, 

copper,    iron,     lead,     nickel,     and 

strontium  (Przibtlla),  A.,  ii,  162. 

nitrohydroxylamate     (Anqeli),     A., 

u,  216. 
peroxide,  evolution  of  oxygen  during 
the  reduction  or(FRENZEL,  Fritz, 
and  Meter),  A.,  ii,  69. 
Ay/wtitanato       (Melikoff       and 
P188ARJKW8KY),  A.,  ii,  332. 
platinobromi'lo  (M^krr),  A.,  ii,  231. 
platinochloride,  decomposition  of,  in 
dilute  solutions  (Sonstadt),    P., 
1898,  25. 
reduction    of,   by    sodium    formate 

(Sjollema),  a.,  ii,  809. 
table     for     conversion      of,      into 
potassium  oxide  (GftLTSCHKE),  A., 
li,  641. 
platinonitrite,     compounds    of,    with 
nitric     peroxide    and    hydrochloric 
acid  (Miolati),  A.,  ii,  231. 
platonitrite,  action  of  oxalic  acid  on 

(VAZKS),  A.,i,  64. 
ruthenonitrosochloride,       action       of 
potassium  cyanide  on  ( How  k),  A.  ,i,2. 
tvirastanuate  (Enokl),  A.,  ii,  29. 
sulphate  and  nitrate,  vapour  pressures 
of  saturated  solutions  of  (LesC(XUR), 
A.,  ii,  109. 
magnesium      sulphate      {langbeiniU), 

(Luedecke),  A.,  ii,  168. 
beryllium  sulphite  (Rosenheim  and 

WooE),  A.,  ii,  72. 
dithiooxyantimonate  (Weinland  and 

Gutmann),  a.,  ii,  570. 
thioantimoDites( Stanek),  A.,  ii,  434. 
thiodichromite      (Schneider),      A., 

ii,  229. 
thiostannate  (Stanek),  A-i   iii    434  ; 
(WkinlaUP  m^    Gy|MA?^N)i    A., 

\h  en, 


Potassium  copper  thiosulphates  (Muth- 
MANN  and  StIttzrl),   A.,  ii,  618  ; 
(Rosenheim    and    Stbinhauser), 
A.,  ii,  685. 
;)<rvanadate  (ScHEfEU),  A.,  ii,  340. 
Potassiam  organio  compounds  : — 
Potassium  carl>onylferrocyanide,  syn- 
thesis of  (Muller),  A.,  i,  615. 
cobalticyanide,  action  of  nitric  acid 

on  (Fleurent),  a.,  i,  69. 
cyanide,  action  of  potassium  thio- 
sulphate  on  (Dobbin),  A.,  i,  396. 
barium    ferrocyanide    (Howe    and 

Campbell),  A.,  i,  615. 
cobalt  nitrocyanide  (Rosenheim  and 

Koppel),  a.,  ii,  432. 
plato-oxalate  and  plato-oxalonitrite 

(VitzEs),  A.,  i,  64,  65. 
ruthenocyanide,       preparation       of 

(Howe),  A.,  i,  2. 
double    ruthenocyanides    of,     with 
barium  and  strontium  (Howe  and 
Campbell),  A.,  i,  616. 
terebenthene  sulphate    (BoucHAR- 

DATand  Lafont),  A.,  i,  442. 
<«<rathiocyanodiamminechromium 
(Reinecke's  salt)    and    action    of 
dilute  nitric  acid  and   of  hydro- 
pon   peroxide  on    (Werner  and 
UiniTER),  A.,  i,  .17. 
Potassium,    detection    and    estimation 
of:— 
detection    of    traces  of    magnesia  in 

presence  of  (Romijn),  A.,  li,  458. 
effect  of,  on  copper  estimation  (Brear- 

ley),  a.,  ii,  258. 
estimation  of  (Sjollema),  A.,  ii,  309  ; 

(Wheeler),  A.,  ii,  484. 
estimation  of,  without  removal  of  iron, 

calcium,  kc.  (Moore),  A.,  ii,  538. 
estimation    of,    in  fodders   (Wilet), 

A.,  ii,  49. 
estimation  of,  in  manures  (Ronnet), 

A.,  ii,  457. 
estimation  of,  in  minerals  (Rohlano), 

A.,  ii,  189. 
estimation  of,  in  soils  (Passon),  A., 
ii,  650. 
Potatoes.     See  Agricultural  Chemistry. 
Potential,  electrical.     See  under  Electro- 
chemistry. 
Praseodyminm,  absorption  spectrum  of 
(Brauner),  p.,  1898,  70. 
atomic    weight    of    (Brauner),    P.. 
1898,    70;  (Jones),    A.,    ii,    429; 
(Schele),  A.,  ii,  519. 
Praseodymium,    salts    and     oxides    of 
(BRArxER),  P.,  1898,  70. 
oxides  (Schele),  A.,  ii,  519. 
sulphate,    electrical    conductivity   of 
solutions  of  (Jones  and  Rsess), 
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Praseodymium,   sulphate,  solubility  of 

(MuTHMANN  and  Rolig),  A.,  ii,  518. 

Presidential    address     (Dewar),     T., 

1039  ;  P.,  1898,  89. 
Propaldehyde,    decomposition    of,     by 
electrical    oscillations   (de    Hemp- 
tinne),  a.,  ii,  281. 
action  of  silent  electric  discharge  on, 
in  presence  of  nitrogen   (Berthe- 
lot),  a.,  i,  554. 
Propaldehyde,      dihromo-,      action    of 
sodium    acetate    on    (Piloty    and 
Stock),  A.,  i,  402. 
^nbromo-,  hydrate    of   (Piloty  and 
Stock),  A.,  i,  402. 
Propaldehydediethylacetal,      afi-di- 
bromo-  (Claisen),  A.,  i,  421. 
chloro-,   preparation  of  (Wohl),  A., 
i,  556. 
Propaldehydedimethylacetal,         afi-di- 

bromo-  (Claisen),  A.,  i,  421. 
Propane,    2-bromo-2-nitroso-    (Piloty), 
A.,i,  289. 
heptachlovo-,  and  the  action  of  alco- 
holic potash  on  it  (Fritsch),  A., 
i,  63. 
oa-chloronitro-,  preparation  and  pro- 
perties of  (Pauwels),  A.,  i,  507. 
o/S-chloronitro-,  )8;8-chloronitro-,    and 
^e^ntchlorcnitro-       (Henry),       A., 
i,  505. 
nitro-,  and  its  derivatives  (Pauwels), 
A.,  i,  50G. 
action  of  acetaldehyde  on  (Henry), 
A.,  i,  4. 
Propane-l-al-3-oic  acid,    ethylic    salt, 
from  the  action  of  ethylic  formate  on 
ethylic     bromacetate     (Blaise),    A., 
i,  631. 
Propanedicarboxylic  acids.     See : — 
Dimethylmalonic  acid. 
Ethylmalonic  acid. 
Glutaric  acid. 
Methylsuccinic  acid. 
C2/c?o-Propane-aa-dicarboxylic  acid  (oa- 
trimethylenedicarboxylicacid),  electro- 
lytic   dissociation    of     (Smith),    A., 
ii,  285. 
s  Propanehexacarboxylic  acid,   ethylic 
salt  (RuHEMANN  and  Cunnington), 
T.,  1013. 
5-Propanepentacarboxylic  acid,  ethylic 
salt  (Ruhemann  and  Cunnington), 
T.,  1012. 
Propane-aooi/3-tetracarboxylic      acid, 
ethylic    salt,     and    the    action    of 
ammonia  and  of  bromine  on  (Ruhe- 
mann and  Cunnington),  T.,  1007. 
dliamidoimide    of    (Ruhkmann    and 
Cunnington),  T.,  1008. 
Propane-aaai-tricarboxylic    acid.      See 
Carboxyglutaric  acid. 
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Propargylic  alcohol,  copper  derivative, 

oxidation  of  (Lespieau),  A.,  i,  116. 
Propeptone.     See  under  Peptone. 
Propiolaldehyde  and  its  anilide,  hydr- 
azone,    dimethylacetal,   and   diethyl- 
acetal  (Claisen),  A.,  i,  421,  423. 
Fropionaldol  (Thalberg),  A.,  i,  550. 
Fropionaldoxime,       iV^-benzylic      ether 

(Beckmann  and  Goetze),  A.,  i,  22. 
Propionamide,  o-bromo-,  and  the  action 
of  aniline  on   it    (Bischoff),    A., 
i,  10. 
isonitramino-,  methylic  ether,  amide  of 
(Traube  and  Sielaff),  A.,  i,  354. 
Propionaminoci/c^ohexane         (propiono- 
hexatnethylenamide)  (Scharvin),   A., 
i,  129. 
Propionanilide,    rate    of   formation    of 
(GoLDScuMiDTand  Wachs),  A.,  ii,  67. 
2>-Propionanilide  carbonate  and  ethylic 

carbonate  (Merck),  A.,  i,  249. 
Propionethylanilide,      a-bromo-     (Bis- 
choff), A.,  i,  183. 
Propionic  acid,  from  fusion  of  camphoric 
acid    with   potash    (Crossley  and 
Perkin),  T.,  14  ;  P.,  1897,  217. 
decomposition  of,  by  electrical  oscilla- 
tions (de  Hemptinne),  a.,  ii,  282. 
action  of  silent  electric  discharge  on, 
in   presence   of  nitrogen   (Berthe- 
lot),  a.,  i,  558. 
reaction  of,  with  amines  (Bischoff), 

A.,  i,  73. 
non-oxidation  of,   by  acetic-acid   bac- 
teria (Seifert),  A.,  ii,  399. 
Propionic  acid,  alkali  salts,  electrolysis 
of    solutions    of    (Petersen),    A., 
i,  352. 
ethylic  salt,    velocity    of   hydrolysis 
of  (SuDBOROUGH  and  Feilmann), 
P.,  1897,  243. 
)3-naphthlyic   salt  of   (EiNHORN   and 

Hollandt),  a.,  i,  578. 
sitosterol  salt  (Buuian),  A.,  i,  72. 
Propionic  acid,  a-amino-.     See  Alanine, 
o-brorao-,    ethylic    salt,    reaction     of, 
with  amines  (Bischoff),  A.,  i,  73, 
131,  183. 
o-cbloro-,     ethylic    salt,      action     of 
sodium  ethoxide  on    (Perkin   and 
Haworth),    T.,    337;    P.,    1898, 
45. 
PropionitrUe  (ethylic  cyanide),  solubility 
of,  in  water  (Rothmund),  A.,  ii,  504, 
Propionobenzamide    (Wheeler,    Wal- 

DEN,  and  Metcalf),  A.,  i,  186. 
Propionobenzimido-ethylic  ether 
("Wheeler,  "Walden,  and  Metcalf), 
A.,  i,  186. 
Propionohexamethylenamide    (propion- 
amidocyclohexane)    (Scharvin),    A., 
i,  129. 
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Propionomethylanilide,   a-bromo-  (Bis- 

<Hf>KK),  A.,  i,  183. 
Propionophenylbenxamidin*  (Wheeler 

and  Walden),  A.,  i,  661. 
Propionylbenzene.      See    Phenyl    ethyl 

ketone. 
Propionylfomiio  aeid  (Lriohtom),   A., 

i,  2r)5. 
S'-Mo-Propozybenioparoxaiine 

(WnKKi.Kit  an<l  li.vuNKw),  A.,  i,  694. 
/3-Propozynaphthalene  and    /S-uo-Prop- 

ozynaphthalene,    and    their    picratcs 

(l{i>int<ttx).  A.,  i,  592. 
Propozypropionie     acid,     from     silver 

lartate  and  woi>ropylic  iodide  (Pt'RDIE 

and  Lanuku),  T.,  299  ;  P.,  1898.  76. 
<2- Propozypropionie  aoid  and  its  calcium, 

sodiuni,   and    silver  salts,   and   their 

optical  activity  ( PuRDiK  and  Lander), 

T.,  873;  P.,  1898,  171. 
t- Propozypropionie       acid,      and      its 

propylic,     calcium,     barium,     silver, 

strontium  and  magnesium  Halts  ;  also 

its  resolution  with   moq)hine  (Purdik 

and  Landku),  T.,  871  ;  P.,  1898,  171. 
Propozyaueoinie  aoid,  barium,  calcium, 

potassium    and    propylic    salts     and 

rotations  of  (Purdie  and  Lander), 

T.,  2R9. 
i«o-Propylacetone.      See    Methyl     iao- 

butyl  ketone. 
Propylamine,  ■y-iodo-,  and  its  salts  and 

lunzoyl    derivative    (Frankel),    A., 

i,  75. 
Propylamine!,     action    of    the    silent 

electric  discharge  on,  in  tlie  presence 

of  nitrogen  (Beuthei.ot),  A.,  i,  652. 
W9-PropylJ*>bntylacrylic     acid.        See 

Decenoic  acids. 
i»o-PropylMobntylethylenic  glycol.    See 

Nonylenic  glycols. 
a-tso-Propyl-/3-wobntylhydracrylic 

aeid,    silver,    calcium,    copper,    lead, 

salts;  identification  with  amydecylenic 

acid  (Bknti,f,y  and  Perkin),  T.,  66. 
Propyldiozindole       (Michaelis       and 

Romscu),  A.,  i,  149. 
Propylene,   effect  of  electric  discharge 
on,  aloue  and  in  presence  of  nitrogen 
(Berthelot),  a.,  i,  394. 

compound  of,   with  mercuric  sulphate 
(DENiGfcs),  A.,  i,  546. 
Propylene,   h^xacMovo-,   and  action   of 
sodium  ethoxide  on  (Fritsch),  A., 
i,  63. 

nitro-  (Henky),  A.,  i,  605. 
Propylenediamine,  action  of  the  silent 
electric   discharge   on,    in  the   pre- 
sence   of   nitrogen     (Bekthelot), 
A.,  i,  552. 

action  of  hypochlorites  on  (Oechsner 
de  Coninck),  a.,  i,  566. 


Propylenedicarbozylic  aeida.    See  : — 
Carboxyviuylacetic  acid. 
Citraconic  acid. 
Glutaconic  acid. 
Itaconic  acid. 
Mesaconic  acid. 
Propylene-aaa,a,-tetracarbozylic    acid. 

Sec  Dicarboxyglutaconic  acid. 
Propylene  -aad7  -  tetracarbozylic  acid , 
ethylic  salt,  from  tlie  action  of  heat 
on  the  bromo-derivative  of  ethylic 
propanetetracar)>oxylate  (Ruhemaxn 
and  CrNNiNfinix),  T.,  1008. 
Propylenetricarbozylic  acid.    See  Carb- 

oxyglutaconic  acid. 
Propylic  alcohol,  dielectric  constants  of 
mixtures   of  benzene   and    toluene 
with  (Philip),  A.,  ii,  10. 
decomposition  of,  by  electrical  oscilla- 
tions (de  Hemptinnr),  a.,  ii,  281. 
effect  of  electric  discharge  on,  in  pre- 
sence of  nitrogen  (Berthelot),  A., 
i,  395. 
action     of    acetic-acid     bacteria    on 
(Seifkht),  a.,  ii,  899. 
Propylic  alcohol,   /3/3-chIoronitro-,  and 
/33-bronionitro-  (Henry),  A.,  i,  5. 
iB-uitro-  and    7-nitro,  and   their    be- 
haviour   with     phosphorus    penta- 
chloride  (Hknry),  A.,  i,  4. 
7-nitro-,   acetate   of,    and    action    of 
piperidylcarbinol  on  (Henry),  A., 
1,4. 
wo-Propylic    alcohol,  decomposition  of, 
by  electrical  oscillations  (de  Hemp- 
tinne),  a.,  ii,  281. 
effectofelectricdischargeon, in  presence 
of  nitrogen  (Berthelot),  A.,  i,  395. 
non-oxidatiou  of.bj'  acetic-acid  bacteria 
(Seifert),  a.,  ii,  399. 
Propylic   chloride,    j8-nitro-    (Henry), 

a.,  i,  4. 
jS-Propylidene  dihvdroxide,  dissociation 

of  (Nek),  a.,  i,  108,  109. 
Propylidenedif'.'?'>nitramine    and    its  di- 

methylii-  ether  (Tkaubk),  A.,  i,  350. 
Propylidenepapaverininm,  preparation 
of,  and  conversion  into  propylpapaveri- 
nium  hydroxide,  ethoxide,  and  pro- 
pochloride  (Glaus  and  Kassner),  A., 
1,  215. 
I'-Propylindole     and     its     picrate 

(MicHAELis  and  Robisch),  A.,  i,  149. 
l'-i«o-Propylindole      and     its     picrate 

(Mn  iiAEL[s  and  Ilmer),  A.,  i,  149. 
I'-Propylindolecarbozylic    acid 
(MicHAELis     and     Robisch),      A., 
i,  149. 
I'-Mo-Propylindolecarbozylic  acid 

(MiciiAELis  and  Ilmer),  A.,  i,  149. 
I'-Propyl-^f'-isatin     and      its     j8-oxime 
(MicuAELis  and  Robisch),  A.,  i,  149* 
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tso-Propylmalonic  acid,  electrolytic  dis- 
sociation of  (Smith),  A.,  ii,  285. 
ir'ajis-Propylmentliylamine,   nitroso- 
(Wallach      and      Werner),       A., 
i,  485. 
^-i^-Propylnaphthenic  acid.     See  Hexa- 

hydrocumic  acid. 
Propylisonitramine,    nitio-    (Trattbe), 

A.,  i,  349. 
Propylozindole   and  its   dihrorao-    and 
<^ichloro-derivatives  (Michaklis   and 
Robisch),  a.,  i,  149. 
4-iso-Propylplienol,     3-chloro-,   and    its 
methylic      ether     (Peratoner     and 
Vitali),  a.,  i,  642. 
jp-Propylphenylic  methylic  ether  (Orn- 
DORFF,  Tekrasse,  and  Morton),  A., 
i,  130. 
Propylphthalide  (Gucci),  A.,  i,  665. 
Propylphthalimide,  7-iodo-,  preparation 

of  (Frankel),  a.,  i,  75. 
Propylpipecolylalkines.     See  Hydroxy- 

ethylpropylpiperidines. 
a-Mo-Propylpropaiie-ooai)8-tetracarh- 
oxylic  acid,  ethylic  salt  (Ruhemann 
and  Cunnington),  T.,  1010. 
Propylsuccinic    acid,     electrolytic    dis- 
sociation of  (Smith),  A.,  ii,  285. 
iso-Propylsuccinic    acid.      See    Pimelic 

acid. 
Propyl-p-tolylnitrosamine,  amino-,  and 
its    hydrochloride     (Frankel),    A., 
i,  75. 
Protamines,  action  of  trypsin  on  (Kossel 
and  Mathews),  A.,  i,  612. 
constitution       of      (Kossel),       A., 
i,  714. 
Proteids,  classification  of  (  Wr6blewski), 
A.,  i,  287  ;  (Kossel  and  Kutscher), 
A.,  i,  718. 
empirical  formulae  of  (Schmiedeberg), 

A.,  i,  342. 
molecular  weights  of  (Blum  and  Vau- 

bel),  a.,  i,  609. 
animal,  crystallisation  of,  and  means 
of    identification    (Hopkins     and 
PiNKUs),  A.,  i,  456. 
from  conifer  seeds,  decomposition  of 

(Schulzb),  a.,  i,  608. 
present  in  diastase,  and  its  properties 

("Wk6blewski),  a.,  i,  54. 
behaviour  of,  with  aldehydes  (Beck- 
MANN  and  Scharfenberger  gen. 
Sertz),  a.,  i,  55. 
combination    of    acids    and     alkalis 
with    (BuGARSZKY    and    Lieber- 
mann),  a.,  i,  716. 
influence    of   metallic  silver  on  the 
coagulability  of  (VAN  DER  Does), 
A.,  i,  343. 
removal  of  sulphur  from,  by   alkalis 
(ScHULz),  A.,  i,  502. 


Proteids,  influence  of  superheated  water 
on  (Salkowski),  A.,  ii,  173  ;  (Neu- 
meister),  a.,  i,  456. 

action  of  superheated  steam  on  (Sal- 
kowski), A.,  ii,  173. 

action  of  halogens  on  (Hopkins  and 
PiNKUs),  A.,  i,  503  ;  (Blum  and 
Vaubel),  a.,  i,  609. 

halogen  derivatives  of,,  and  their  pro- 
perties (Hopkins  and  Brook),  A., 
i,  99. 

halogen  compounds  with,  and  their 
physiological  action  (Blum  ;  Blum 
and  Vaubel),  A.,  i,  287. 

iodised,  preparation  of,  from  sponge 
(Harnack),  a.,  i,  717. 

iodised,  in  the  thyroid  gland  (Tam- 
bach),  a.,  i,  543  ;  (Blum  and  Vau- 
bel), A.,  i,  609. 

of  muscle  (Mays),  A.,  ii,  174. 

peptic  digestion  of  pure  (Umber),  A., 
i,  608. 

fate  of  phosphorus  of,  in  animal  meta- 
bolism (Steinitz),  a.,  ii,  615. 

conversion  of,  into  fat  in  the  living 
body  (Kauffmann),  A.,  ii,  35. 

influence  of  division  into  several  meals 
on  the  metabolism  of  (Krum- 
macher),  a.,  ii,  173. 

estimation  of  (Schjerning),  A., 
ii,  271,  416,  658 ;  (Allen  and 
Searle),  a.,  ii,  320. 

estimation  of,  by  chlorine  (Rideal  and 
Stewart),  A.,  ii,  319, 

modification  of  Stutzer's  process  for 
the  estimation  of  (Tryller),  A., 
ii,  103. 

estimation  of,   in  urine  (Landolph), 
A.,  ii,  147. 
Proteids.     See  also  : — 

Albumins. 

Albumoses. 

Amphipeptone. 

Antialbumide  (Kiihne's). 

Antipeptone. 

Casein. 

Caseinogen. 

Conglutin. 

Cystein. 

Cystin. 

Deamidoalbuminic  acid. 

Deuteroalbumose. 

Deuteroproteose. 

Dysofibrinose. 

Edestin. 

Elastin. 

Ferropeptone. 

Fibrin, 

Fibrinogen. 

Fibriuoglobulin. 

Globin. 

Globulin. 
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Frot«idi.     See  alM : — 

Globulins  (from  maize). 

Glucoproteids. 

Olutins. 

Glntin -peptone. 

Glycinin. 

Hiemoglobin. 

Heniipeptone. 

Heteroalbumoae. 

Heterofibrinose. 

Histon. 

lodospongin. 

Lecithin. 

Le^umelin. 

Legumiu. 

Maixe-edestin. 

Maize-globulin. 

Maysin. 

Myoglobnlin. 

Myosins. 

Nnclein. 

Ovomucin. 

Oxyprotosul phonic  acid. 

Paraglobulin. 

Peptone. 

Pbaaeolin. 

Proteose. 

Protoalbumose. 

Protofibrinose. 

Protoproteoae. 

Salmin. 

Somatose. 

Sturin. 

Vicilin. 

Vignin. 

Vitcllin. 

Zein. 
Proteinochrome,  chloro-  (Beitleu),  A., 

i,  600. 
Froteinochromogen    from    egg-albumin 

(Hkiti.eh),  a.,  i,  601. 
Proteose   from  maize  meal  (Osborne), 
A.,  i,  391. 

presence  of  in  pea,  lentil,  horse  bean, 
vetch  and  soy-bean  (Osborne  and 
Campbell),  A.,  ii,  625,  626. 

Deuteroproteose,  presence  of,  in  the  pea 
(Osborne  and  Campbell),  A., 
ii,  625. 
Protoalbumose,  preparation  of,  from 
Wittc's  peptone  and  separation  into 
metapeptone  (acro-albumose),  and 
another  albumose  (Folin),  A., 
i,  602. 

action  of  bromine  on  (Hopkins  and 
PiNKUs),  A.,  i,  504. 

See  also  under  Albumose. 
Protocatechuic  acid   {Z'A-dihydroxyben- 
zoic  acid),  from  kolatannin  (Knox 
and  Prescott),  A-.  i.  587. 

chloro-  (Menke  and  Pextlet),  A., 


Protocatechnic   aldehyde,   condensation 
products   of,    with    7>-aminophenol 
and  with  jj-anittidine  (Rogoff),  A., 
i,  253. 
ethylenic  ether  {homopiperonal),  and 
its    oxime,     phenylhydrazone    and 
nitrile  (Mourku),  A.,  i,  644. 
Protocetraric    acid,    occurrence   of,    in 
Celraria    isl/indka     and     Dendro- 
granhia  leucoj)ha:a  ;  products  of  hy- 
drolysis (Hf.she),  a.,  i,  533,  634. 
presence    of,    in     Sticta  pulmonaria 
(Hkxse),  A.,i,  681. 
Protocurarine,        Protocoridine       and 

Protocurine  (Boehm),  A.,  i,  283. 
Protofibrinoie,   formula  of  (Schmiede* 

itKiu;),  A.,  i,  342. 
Protonea,  formation  of,  from  protamines 
(Kossel)  a.,  i,  715. 
conversion  of,  into  hexones,  and  their 
structure  (Kossel  and  Mathews), 
A.,  i,  612. 
Protophyscihydrone,     preparation     and 

fonnuia  of  (Hessk),  A.,  i,  681. 
Protophyscion,  preparation  of  (Hesse), 

A.,  i,  681. 
Protopine,  identity  of,   with  raaclcyine 

(Hopfoartner),  a.,  i,  606. 
Protoplatm,    chiuiges    in,    produced   by 
want   of    oxygen    and    by    i>oisons 
(Buijokit),  a.,  ii,  240. 
cell,  location  of  diastatic  ferments  in 
(Green),  A.,  ii,  399. 
Protoproteoae,   i)re8ence  of,  in   the  pea 
(Oshok.ne  and  Campbell),  A.,  ii,  625. 
Prolan,    derivatives     of    (Thiele    and 

Osbornk),  a.,  i,  120. 
Prussic    acid.     See    Hydrocyanic    acid 

under  Cyanogen. 
PseudogayluBsite    from    Holland  (Cal- 

keu),  a.,  ii,  80. 
Fsyllostearylic   alcohol    and    its   ether 

(Sundvick),  a.,  i,  617. 
Ptomaine    CgHi,N,    preparation    of   an 
oxy-derivative      of     (Oechsner     db 
Coninck),  a.,  i,  455. 
Palegenic  acid,  and  its  methylic  salt, 
lactone,  and  amide  (Wallach),   A., 
i,  484. 
Pnlegenolide  (W.mxach),  A.,  i,  484. 
Pulegonehydroxylamine   (Harries  and 

Roeder),  A.,  i,  573. 
Palvic  acid,  its  anhydride  and  conversioii 

into  vulpic  acid  (Hesse),  A.,  i,  535. 
Pulvic  anhydride,  preparation  and  m.p, 

of  (HE.SSE),  A.,  i,  681. 
Purine,  6-amino-.     See  Adenine. 
2:8-rfichloro-6-amino-.     See    Adenine, 

dichloTo-. 
2:6:8-<richloro-  (Fischer  and  Ach), 
A.,  i,  46,  47.  ^ 

<nthio-  (Fischer),  A.,  i,  341. 
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Pufind  derivatives,  formation  of,  from 

uric    acid   derivatives    (Fischkr  and 

Ach),  a.,  i,  700. 
Purine  group,   apparent  rearrangement 

in  (Fischer),  A.,  i,  340. 
Puriri,   colouring  matters   of  wood   of, 

and   dyeing  properties  (Perkin),  T., 

1019;  P.,  1898,  183. 
Purshianin  from  Cascara  sagrada  bark 

(DoHME      and      Engelhardt),      A., 

ii,  629. 
Pyknometer,  an  improved  (Squibb),  A., 

ii,  20. 
Pyramidone       {dimethylaminodimethyl- 

pyrazolone),    detection    of,    in    urine 

(JoLLEs),  A.,  ii,  656. 
Pyridine,    electrical    conductivity    and 
electrolysis  of  solutions  of  salts   in 
(Laszczynski    and    Gorski),    A., 
ii,  204. 

specific  heat  and  heats  of  vaporisation 
and  formation  of  (Del6pine),  A., 
ii,  559. 

elevation  of  the  boiling  point  of,  by 
dissolved  substances  (Werner),  A., 
ii,  214. 

heat  of  combination  of,  with  formic 
and  acetic  acids  (Andr6),  A.,  ii,  501. 

action  of  the  silent  electric  discharge 
on,  in  the  presence  of  nitrogen 
(Berthelot),  a.,  i,  552. 

solid  solution  of,  in  benzene  (Brxjni), 
A.,  ii,  562. 

oxidation  of,  by  soil-ferments  (De- 
moussy),  a.,  ii,  348. 

action    of   chlorine     on    (Sell    and 
Dootson),  T.,  442  ;  P.,  1898,  124. 
Pyridine      compounds,      synthesis      of 
(GuARESCHi),  A.,  i,  274. 

bismuth  iodide  (Prescott),  A., 
i,  620. 

rfibromide,  and  its  hydrobromide, 
hydriodide,  ethobromide,  ethiodide, 
methobromide,  and  methiodide 
(Trowbridoe  and  Diehl),  A., 
i,  380—381. 

tetrahvomi^Q,  ethobromide  and  metho- 
bromide (Trowbridge  and  Diehl), 
A.,  i,  380. 

bichloride,  ethobromide  and  metho- 
bromide of  (Trowbridge  and 
Diehl),  A.,  i,  381. 

tetrachloride,  ethiodide  and  methio- 
dide (Trowbridge and  Diehl),  A., 
i,  380. 

perchromate  (Wiede),  A.,  ii,  28. 

ethyl  <ri-iodide  and  /)en<iodide 
(Trowbridge),  A.,  i,  270. 

hydrobromide,  and  its  mowobromide, 
dibromide,  sesquibrovaiAe  and  per- 
bromide  (Trowbridge  and  Diehl), 
A.,  i,  381. 


Pyridine   hydrochloride,   bromochloride 
of  (Trowbridge  and  Diehl),  A., 
i,  381. 
compound  of,  with  antimony  penta- 
fluoride  (Redenz),  A.,  i,  601. 
hydriodide  (Trowbridge),  A.,  i,  270. 
'inchloride       (Trowbridge       and 
Diehl),  A.,  i,  380. 
hydrogen,    (iiiodide,    ^ereiiodide  and 
/le^iiodide      (Trowbridge),       A., 
i,  270. 
methyl     ^CTiriodido     and     Aepiiodide 
(Trowbridge),  A.,  i,  270. 
Pyridine,    rfichloro-,    ^richloro-    (three 
isomeric  forms),  tetraahXoxo-  (three 
forms),    pentac\i\ovo-      (Sell    and 
Dootson),  T.,  437,  439,  441  ;  P., 
1898,  110. 
dichloxo-,   hydrochloride  of,  identity 
of,  with  irichloropyridine  (Sell  and 
Dootson),    T.,     444;     P.,     1898, 
124. 
iric\i\.ovodivt.xamo-,  and  <e<rachloro-4- 
animo-   (Sell  and   Dootson),  T., 
781,  782;  P.,  1898. 
Pyridine  bases,  action    of   sodium    on 

(Ahrens),  a.,  i,  686. 
Pyridine-3-carboxyIic  acid.     See  Nico- 
tinic acid. 
Pyridine- 2  : 3  : 4- tricarboxylic  acid 
{carbocinchomeronic    acid),    5-chloro-, 
and    its    ethylic    salt    (Collie    and 
Lean),  T.,  591  ;  P.,  1898,  148. 
7-Pyridone,  from  the  action  of  hydro- 
chloric acid  on  4-pyridone-3  :  5-dicarb- 
oxylic  acid  (Errera),  A.,  i,  563. 
4-Pyridone-3  :  5-dicarboxylic  acid   and 

ethylic  salt  (Errera),  A.,  i,  563. 
Pyridoquinone,  audits  phenylhydrazone 

(Kudernatsch),  a.,  i,  271. 
Pyrites     {iron    pyrites),     from     Nova 
Scotia  (Gilpin),  A.,  ii,  384. 
decomposition  products   of,    in   Paris 

basin  (Lacroix),  A.,  ii,  384. 
constitution  of  (Starke,  Shock  and 

Smith),  A.,  ii,  602. 
electrical  conductivity  of  (Abt),   A., 

ii,  107. 
action    of  anhydrous   nitric   acid  on 
(Veley  and  Manley),  A.,  ii,  277. 
action  of  sulphur    monochloride    on 

(Smith),  A.,  ii,  571. 
estimation   of  copper  in   (Willenz), 

A.,  ii,  259. 
estimation  of    sulphur  in  (Glaser), 
A. ,  ii,  90. 
Pyrochlore,  synthesis  of  (Holmquist), 
A.,  ii,  388. 
from  Alno  (Holmquist),  A.,  ii,  389. 
Pyrocatechol.     See  Catecliol. 
Pyrocinchonic  acid.      See  s-Dimethyl- 
maleic  acid. 
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Pyrogallol  (1:2:  ^-trihydroxyhtmene), 
elfwt  of  electric  <Ii.scharge  on,  in  pre- 
■ence  of  nitrogpii  ([^ekthelot),  A., 
i,  395. 
condensation  of,  witli  pii)eridine 
(Rosenheim  and  Schidrowitz), 
T.,  142;  P.,  1897,234. 
oxidation  of,   in   presence  of  alkalis 

(Bbrthelot),  a.,  i,  645. 
acetate,  and  mono-,  di-,  and  tribcn- 
zoatcs  (EiNHORN  and   Hollandt), 
A.,  i,  577. 
detection  of,  by  formaldehyde  (Endk- 
mann),  a,,  ii,  147, 
Pyrogallol,    amino-,   beharioar  of   tri- 
metbylic  ether  towards  nitrous  acid 
(BKiiNEixl),  A.,  i,  251. 
chloro-,     f/jchloro-,      and     <richloro- 
(PKKATdNEKand  Vitam),  a.,  i,  642. 
Fyrogalloldicarbozylio      aeid,     ethylic 
salt  (Einhoun  and    Hoi,i.andt),  A., 
i,  577. 
Pyrogalloliulphonphthaleiii      {xulplum- 

gallein)  (HuJioN),  A.,  i,  429. 
Pyrogalloltricarbozylic     add,     ethylic 
salt  (Ei.MiouN    and   Holi.anut),    A., 
i,  577. 
Pyrognaiacin  and   its  acetyl  derivative 

iIIekzkj  and  Schiff),  A.,  i,  580. 
Pyrolaiite   from  Sardinia    (Bkrtolio), 

A.,  ii,  601. 
Pyromorphit*  from    Broken  Hill,  New 

South  Wales  (Marsh),  A.,  ii,  80. 
Pyromncamide,  action    of   bromine  on 

(FKKrNDi.Ku),  A.,  i,  663. 
Pyromaeazide,  action  of  ethylic  alcohol 
and  of  niethylic  alcohol  on  (Frkund- 
leh),  A.,  i,  564. 
Pyromacic    acid    (fur/uran-a-carboxylie 
(ici<l),   ultra-violet  absorption   spec- 
trum of  (Hartley and  Dobbie),  T., 
600;  P.,  1898,  41. 
hydrazidi;  and  azide  of,  from  action  of 
hydrazine  hydrate   on   ethylic   salt 
(Fkeundlku),  a.,  i,  564. 
Pyrone,  thio-,  derivatives,  fluorescence  of 

(Meveu),  a.,  ii,  105. 
Pyrope,  from  New  South  Wales  (Cur- 

kan),  a.,  ii,  79. 
Pyrophyllite  from  Colombia  (Damour), 

A.,  ii,  32. 
Pyrotartaric  acid.     See  Methylsuccinic 

ucid. 
71 -Pyrotartaric  acid.     See  Glutaric  acid. 
Pyroxene,  p^eudomorphous  (Smyth),  A., 

ii,  125. 
Pyrrhotite  from   Hungary  (Nyiredt), 
a.,  ii,  602. 
electrical    conductivity    and    specific 
heatof  (Abt),  A.,  ii,  107. 
Pyrroldiazolones,  constitution  of   (An- 
dreocci),  a.,  i,  278. 


Pyrrolidine,  derivatives  of  (Lipr),  A., 

i,  379. 
Pyrroline,  ultra-violet  absorption  spec- 
trum of  (Hartley  and  Dobbie),  T.  , 

603;  P.,  1898,  41. 
action  of  the  silent  electric  discharge 

on,    in    the    presence    of    nitrogen 

( Berth rlot).  A.,  i,  662. 
Pyrnvio  acid,  action  of  silent   electric 

discharge  on,  in  presence  of  nitrogen 

(Bkrtiif.ix»t),  a.,  i,  559. 
action  of  acetone  on  (Doebner),  A., 

i,  359. 
condensation  of,  with  aniline,  ji^-tolu- 

idine,  o-toluidine,  T/i-xylidine,  and 

i3-naiditIiylamine(SiM0.\),  A.,i,  152. 
condensation  of,  with  furfuraldehyde, 

and  with    furfuracraldehyde  (KdH- 

mrh),  a.,  i,  300. 
condensation     of,     with     isatic    acid 

(Pfitzinoer),  a.,  i,  207. 
broniotolylhydrazone,    and    its    salts 

(Hewitt  and  Pope),  T.,   179  ;  P., 

1898,  7. 
diothylacctal,  ethylic  salt  (Claisen), 

A  ,  i,  422. 
colour  reactions  of  (Simon),  A.,  i,  64. 


Qnarti,  melting  point  of  (Cvsack),  A., 

ii,  883. 
weathering  of  (Hayes),  A.,  ii,  386. 
carbonaceous  material   in   (Turner), 

A.,  ii,  611. 
Qnartz-alnnite-rock      from     California 

(Tuknek),  A.,  ii,  610. 
Quartz-barytes-rock  from  Madras  (Hol- 
land), A.,  ii,  234. 
Qaebraeko,  action  of  Hiibl's  reagent  on 

(Hokttinger),  A.,i,  199. 
Qaercetin,  occurrence  of,  in  "asbarg," 

(Delphinium    zalil),    (Perkin    and 

Pilgrim),  T.,  267  ;  P.,  1898,  55. 
occurrence  of,  in  Podophyllum  emodi 

(DuNSTAN  and  Henry),  T.,    209  ; 

P.,  1898,  42. 
occurrence  of,    in  Ith%i8  rJwdanthema 

leaves    (Perkin),    T.,    1018  ;    P. 

1898,  183. 
relation  of,   to  myrticolorin  and  osy- 

ritrin  (Smith),  T.,   701  ;  P.,  1898, 

167. 
potassium      and      sodium    salts      of 

(Perkin  and  Wood),  P.,  1898,  56. 
probable  presence  of    a   new  methyl 

ether  of,  in    Tamaris  africana  and 

T.    gallica   (Pkkki.v    and   Wood), 

T.,  381;  P.,  1898,  104,  105. 
Quinaldine.     See  2'-Methylquinolijie. 
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QuiilaIdiiie-3'-carboxylic  acid.     See  2'- 

Metliylqaiiioliiie-3'-carboxylic  acid. 
Quinic  acid,  effect  of  administration  of, 
on  formation  of  hijjpuric  acid  (Weiss), 
A.,  ii,  618. 
Quinine,  formation  of  ethylic  carbonate 

of  (VON  NOORDEN),  A.,  i,  282. 
analysis  of  (Kubli),  A.,  ii,  199. 
detection  of    (Spencer),  A.,  ii,  60  ; 

(PoLLAcci),  A.,  ii,  657. 
estimation  of  (Farr  and  Wright), 

A.,  ii,  102. 
Quinol,  allotropic  forms  of  (Nicol),  A., 

ii,  369. 
heat  of  formation  of   (Valeur),   A., 

ii,  420. 
behaviour   of,  towards  mercury   acet- 

amide  (Forster),  T.,  796. 
condensation      of,      with     piperidine 

(Rosenheim     and    Schidrowitz), 

T.,141;  P.,  1897,  234. 
carbonate    (Einhorn    and    Linden- 
berg),  A.,  i,  410. 
detection      of,       by       formaldehyde 

(Endemann),  a.,  ii,  147. 
Qninol,  2  :  5-dia,inino-,  and  its  tetracetyl 

derivative         (Kehrmann        and 

Betsch),  a.,  i,  17. 
tetrahromo-  (Bodroux),  A.,  i,  641. 
Quinolcarbo-hydrazide  and  -piperidide 
(Einhorn    and    Lindenberg),    A., 
i,  411. 
Qainoline,    dielectric    constant    of,    at 

-185°(Dewar  and  Fleming),  A., 

ii,  279. 
heat  of  formation  of  (Del^pine),  A., 

ii,  501. 
action      of      sulphur      chloride      on 

(Edinger),  a.,  i.  91. 
oxidation      of,      by      soil      ferments 

(Demoussy),  a.,  ii,  348. 
hydrochloride,     compound    of,     with 

antimony   j)entafluoride    (Redenz), 

A.,  i,  601. 
Qainoline,   2'-  amino-,  new  synthesis  of 
(Psghorr),  a.,  i,  491. 

and  its  salts  (Glaus  and  Schaller), 
A.,  i,  151. 
4'-amino-,   and  its   salts    and    acetyl 

derivative  (Glaus  and  Frobenius), 

A.,  i,  150. 
1  : 2-dichloTo-  (Edinger),  A.,  i,  92. 
tetrachloTO-   :(Edin6ER),    A.,    i,     92, 

206. 
4-iodo-  and  3'-  iodo-  4'-  amino-  (Glaus 

and  Frobenius),  A.,  i,  150. 
nitro-4'-amino-,  and  c?initro-4'-amino- 

and  their   salts  (Glaus  and  Fro- 
benius), A.,  i,  151. 
tso-Quinoline,     heat    of    formation     of 

(Deli5pine),  A.,  ii,  501. 
<nchloro-  (Edinger),  i,  92,  206. 


Qainoline-bases,    action    of  tannin  and 

gallic  acid  on  (Oechsner  de  Goninck), 

A.,  i,  450. 
2':4'-Qainolinedicarbozylio     acid,    and 

its  salts  (Pfitzinger),  A.,  i,  208. 
2-Qainoline-morpliine,     and    its     salts 

(Gohn),  a.,  i,  539. 
Quinolinic  imide,  velocity  of  hydrolysis 

of  (Miolati),  a.,  i,  243. 
Quinolphthalein.  See      Dihydroxy- 

fluoran. 
Quinolsulphonphthalein    (Sohon),    A., 

i,  429. 
Qninoltetracarboxylic  acid,  ethylic  salt 

(Pechmann  and  Wolman),  A.,  i,  140. 
Quinone,   preparation  of  (Jackson  and 
Koch),  A.,  i,  518. 

heat  of  formation  of  (Valeue),    A., 
ii,  420. 

action  of  silent  electric  discharge  on, 
in   presence  of  nitrogen   (Berthe- 
LOT),  A.,  i,  554. 
Quinone,  l:4-diamino-and  2:5-c?iamino-, 

preparation     of     (Kehrmann      and 

Betsch),  A.,  i,  17. 
Quinonechlorimide,  formation  of  (Bam- 
berger and  Tschirnee),  A.,  i,  518. 
Quinoneozime,     methylic    ether,     from 

diazomethane  and  nitrosophenol  (von 

Pechmann  and  Seel),  A.,  i,  309. 
Quinones,    list   of.      See    Ketones    and 

Quinones. 


B. 


Rabbits.     See  Agricultural  Ghemistry. 
Bacemic  acid.     Under  Tartaric  acid. 
Bacemic  compounds,  separation  of,    by 
means  of  optically  active  substances 
(Marckwald   and    Ghwolles),    A., 
ii,  371. 
Bacemic  molecules,  existence  of,  in  solu- 
tion (KiJSTER),  A.,  ii,  549. 
Bacemism  (Ladenburg  and  Herz),  A., 
i,  296. 
partial  (Ladenburg  and  Herz),  A,, 
i,  405. 
Baffinose   {melitose),    activity    of  yeast 
extract  with  (Buchner),  A.,  ii,  396. 
oiTM^ecanitrate  (Will  and  Lenze),  A., 

i,  229. 
detection  of,  in  American   sugar  beet 

(Stone  and  Baird),  A.,  ii,  249. 
estimation  of   saccharose   in  presence 
of  (Herles),  a.,  ii,  253. 
Bain.     See  Agricultural  Ghemistry. 
Bamalic    acid,    and    its    presence    in 
Eamalina polli7iaria  (Zopf),  A.,  i,  89 ; 
(Hesse),  A.,  i,  532. 
Hamalina   ceruchis  and   R.  pollinaria, 
constituents  of  (Hesse),  A.,  i,  532. 
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BamaMna  fastigicUa  and  R.  fraxiriea, 
presence    of   emulsin  in  (H^rissky), 
A.,  i,  612. 
Jitimalina  pollinaria  and  R.  polymorpha, 

coiiHtitiK'Uts  of  (Zopf),  a.,  i,  89. 
Bammelsbergite,  action  of  sulphur  mouo- 

cliloiiile  on  (Smith),  A.,  ii,  671. 
Bangiformic  acid,  occurrence  of,  in  Cla- 
donia  ranytformis  ;  its  salts,  and  re- 
daction to  norrangiformic  acid  (Hrsse), 
A.,  i,  533. 
Baapite     from     Broken   Hill,    N.S.W. 
(Hlawatsch),  a.,  ii,  32;  (Marsh), 
A.,ii,  81. 
Bedondite  (?)     from     Clipperton    Atoll 

(Team-),  A.,  ii,  391. 
Befractive  power.    See  Photochemistry. 
Reinkella     birellina,     constituents     of 

(HE.S8K),  A.,  i,533. 
Bennin,    influence  of  heat,   acids,  and 
alkalis  on  the  activity  of  (Lokohkr), 
A.,  i,  286. 
Beierre    materialc  in  seeds,  &c.     See 

AKricultiiral  Chemistry. 
Besin,    obtained    from    beetroot   juice 
(VON  Lippmann),  a.,  i,  877. 
larch-,   constituents  of  (Bambkroer 

and  Landsikdl),  A.,  i,  88. 
pine-,   constituents    of   (Bambrrokr 

and  Lanphirdl),  A.,  i,  88. 
CitH,,0,  and  Cj,H,40„  from  "waras" 
(Perkin),  T.,  663;  P.,  1898,  162. 
C^HmO^,    formed    by    hydrolysis    of 

ouabain  (Arnaud),  A.,  i,  697. 
analysis  of  (Faurion  ;   Dirtbrich), 

A.,  ii,  466. 
examination  of  (Dietbrich),  A.,ii,'59. 
estimation    of,    in     fats    and    soaps 

(Landin),  a.,  ii,  100. 
estimation  of,  in  hops  (Briant  and 

Mracham),  a.,  ii,  318. 
estimation    of,    in    linseed     oil     (de 
Koningh),  a.,  ii,  646. 
Beains.     See  also 
Aloes-resin. 
Aloresinotannol. 
Amber. 

Dammar  resin. 
Guaiacum  rosin. 
Hop  resin. 
Koumanite. 
Besistance  of  electrolytes.     See  Electro- 
chemistry, conductivity. 
Besorcinol,  allotropic  forms  of  (Nicol), 
A.,  ii,  369. 
critical  data,  and  compressibility  of 
solutions  of,  in  alcohol  (Gilbault), 
A.,  ii,  111. 
solubilitv  of,  in  benzene  (Rothmund), 

A.,  ii,"504. 
carbonate    (Einhorn    and    Lindex- 
berg),  A.,  i,  410. 


Besorcinol,  detection  of,    by  formalde- 
hyde (Eni)KMANN),  a.,  ii,  147. 
Besorcinol,  t/tamino-,  and  its  tetracetyl 
derivative         (Kkhumann         and 
Bktsch),  a.,  i,  17. 
bromo^/initro-,    and   its   barium   salt 
(Jackson  and  Gallivan),  A.,  i,  862. 
<rinitro-,  estimation  of,  volumetrically 
(ScuwAUz),  A.,  ii,  545. 
Besorcinol -carbopiperidide  and  -dicarbo- 
dipiperidide  (Ki.nhohn  and  Lindkn- 
JiKKi;),  A.,  i,  409,  410. 
Besorcinolsalphonphthalein      and      its 
bronio-derivative  (Sohon),  A.,  i,  428. 
Bespiration,    causes    of    absorption    of 
oxygen   in   (LoRRAiN    Smitu),  A., 
ii,  173. 
of  muscle  (Fi.etciiru),  A.,  ii,  392. 
of  plants.   See  Agiic-ultural  Chemistry. 
Bespiratory  exchange     in    the    lungs, 
cause  of  (Hai.dane  and   LoRRAiN 
Smith),  A.,  ii,  34. 
relation  of,  to  muscular  work  (Zuntz), 
A.,  ii,  83. 
Retama  sphccroearpa,  preparation  of  re- 
tamine  from  (iUnANuiKii  and  Ma- 
L088E),  A.,  i,  215. 
Betamine,    preparation,   ])ropcrties  and 
salts  of  (Battandikk  and  Malusse), 
A.,  i,  215. 
Beteneqainone,    heat    of   formation  ot 

(Vai.kur),  a.,  ii,  500. 
Bhabdite  from  the  Beaconsficld  meteorite 
(Cohe.v),  a.,  ii,  171. 
from       the       See-Lasgen      meteorite 

(Coukn),  a.,  ii,  83. 
from  the  Toubil    (Siberia)    meteorite 
(Khlaponin),  a.,  ii,  612. 
Bhamnazin,  relation  of,  to  rhamnetin  and 
t.soriiaiiuictin  (1'eukin  and  Pilurim), 
P.,  267. 
iso-Bhamnetin,     preparation     of,    from 
Dtlphinium  zalil,  and  oxidation  pro- 
ducts and  dyeing  properties  of  (Perkin 
and  PiLOKiM),  T.,  269  ;  P.,  1898,  56. 
Bhamnitol,  action  of  formaldehyde  and 
liydrochloric   acid   on    (Weber    and 
T()i.i.ENs),  A.,  i,  60. 
Bhamnohexonic     acid     and     Bhamno- 
hexonic  lactone,   action  of  formalde- 
hyde and  hydrochloricacid  on  (Weber 
and  T()LLEN8),  A.,  i,  60. 
Khamnose.     See  iso-Dulcitol. 
Bhizocarpic  acid,  presence  of,  in  Oaspar- 
rinia  medians  (He.sse),  A.,  i,  681. 
presence  of,  in  Rhizocarpon  geographi- 
cum    f.     contiguum    and     foraiula 
(Hesse),  A.,  i,  378. 
Bbizonic  acid,  presence  of,  in  Rhizocar- 
pon   geographicum  f.    contignum,    its 
formula,  properties  and  decompo.sition 
products  (Hesse),  A.,  i,  378. 
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Bhizoninic    acid,    (methylbetorcinolcarb- 
oxylic    acid),  •  preparation    of,     from 
rhizonic  acid  (Hesse),  A.,  i,  378. 
Bhodamine,      reduction     of      (Pkud'- 
homme),  a.,  i,  569. 
C32H22N2O3  obtained  from  m-hydroxy- 
diphenylamine,  '  and   hydrochloride 
of     (PiUTTi     and     PiccoLi),      A., 
i,  528. 
Bhodinol  (Bertram  and Gildemeister), 
A.,  i,  443. 
in     German     and    Turkish      rose-oil 

(POLECK),  A.,  i,  263. 
tetrahtomiAe,      benzoate,       hydrogen 
phthalate,  silver,  methylic,  ethylic, 
and  benzylic   phthalates,   urethane 
(Erdmann  and  Huth),  A.,  i,  35. 
See  also  Geraniol. 
Bhodium   oxide,    behaviour  of   glycerol 

with  (Bullnheimer),  A.,  ii,  262. 
Bhodochrosite,  artificial  (de  Sciiulten), 

A.,  ii,  32. 
Bhodolite  from  N.   Carolina    (Hidden 

and  Pratt),  A.,  ii,  605. 
Rhus  coriaria  (sumach),  the  adulteration 
and  detection  of  (Perkin  and  Wood), 
T.,374;  P.,  1898,  104. 
-  Mhiis  cotinus  and  R.  rhodaiithema  leaves, 
colouring  matter  of,  and  tanning  pro- 
perties of   (Perkin),    T.,  1018;    P., 
1898,  183. 
Bice,  growth   of   Mucor  pyriformis  on 

(Wehmer),  a.,  ii,  446. 
Bicidin,    preparation   and   properties   of 

(Schulze),  a.,  i,  42. 
Bicinoleic  acid,    ethylic  and    methylic 

.salts  (Meyer),  A.,  i,  237. 
<|«-Bicinoleic  acid,  ethylic  salt  (Meyer), 

A.,  i,  237. 
Ricinus  communis,   nitrogen   compound 
(ricidin)     contained     in     buds     of 
(Schulze),  a.,  i,  42. 
presence  of  glutamine  in  seedlings  of 
(Schulze),  A.,  ii,  304. 
Biebeckite-glaucophane     from     Massa- 
chusetts (Washington),  A.,  ii,  611. 
Bing  compounds,  influence  of  constitu- 
tion on  the  formation  of  (Scholtz), 
A.,  i,  383. 
Roccella   canariensis,    R.    decipiens,    R. 
fuciformis,    R.    intricaia,    R.     Mon- 
tagnci,    R.    peruoisis,    R.  portenlosa, 
R.  sinensis,  R.  tinctoria,  constituents 
of  (Hesse),  A.,  i,  533. 
Roccella   fuciformis    and    R,    tinctoria, 
presence  of  erythric  acid   in   (Zopf), 
A.,  i,  89. 
Boccellaric  acid,  from  Roccella  intricaia 

(Hesse),  A.,  i,  533. 
Boccellic  acid,  presence  of,   in  Roccella 
peruensis,  R.  tinctoria,  (?)  R.  birellina, 
and  its  salts  (Hesse),  A.,  i,  533. 


Boccelliniu,    presence  of,   in  Reinkella 

birellina  (Hesse),  A. ,  i,  533. 
Bocks  from  California  (Turner),    A., 
ii,  610. 
from      Essex      Co.,       Massachusetts 

(Washington),  A.,  ii,  611. 
artificial  production  of  (Schmutz),  A., 

ii,  75. 
gases  in  (Ramsay  and  Travers),  A. , 

ii,  382  ;  (Tilden),  A.,  ii,  383. 
evidence  for  the  existence  of  organisms 
in    the    oldest    (Callaway),    A., 
ii,  236. 
strontium  in  (Burrell),  A.,  ii,  524. 
solubility  of,  in  acids  (Watson),  A., 

ii,  612. 
sedimentary,     ferruginous     colouring 

matters  of  (Spring),  A.,  ii,  525. 
weathering  of  (Merrill),  A.,  ii,  390. 

(WatsoS),  a.,  ii,  612. 
estimation     of  chromium   and  vana- 
dium in  (Hillebrand),  A.,  ii,  541. 
Bocks,  new  names.  See  : — 
Analcitite. 
Jadeitite. 
Madupite. 
Ordenite. 
Wyomingite. 
Bontgen  rays.     See  Photochemistry. 
Bosamine,  2  :  5-t^z'chloro-,  and  its  nitrate 

(Gnehm  and  ScHiJLE),  A.,  i,  313. 
Bosanilines,    analogy    of,    with  imido- 
ethers  (Rosenstiehl),  A.,  i,  589. 
reduction  of  (Prud'homme),  A.,  i,  568. 
Bosemary   oil,  pinene  and  i-camphene 
from  (Gildemeister  and  Stephan), 
A.,  i,  202. 
Boses,  oil  of,  constituents  of  (Erdmann), 
A.,   i,    35  ;    (Bertram   and  Gilde- 
meister), A.,  i,  263;    (Poleck),  A., 
i,  263. 
iso-Bosindone,  methiodide,  aurochloride, 
and  platinochloride   of  (Fischer  and 
Hepp),  a.,  i,  335. 
Bosinduline    chloride,    nitro-,    and    its 
salts   (Kehrmann   and  Feder),   A., 
i,  155. 
iso-Bosinduline  chloride,  and  its    salts 

(Kehrmann  and  Feder),  A.,  i,  155. 
Bosin  oil,  estimation  of,  in  linseed   oil 

(de  Koningh),  a.,  ii,  546. 
Botatory  power.       See  Photochemistry. 
Boumanite   from   Roumania    (Istrati), 

A.,  ii,  523. 
Bubamidide    (Lossen  and   Hess),    A., 

i,  82. 
Bubber    goods,   estimation    of   mineral 

matter  in  (de  Koningh),  A.,  ii,  313. 
Bubidium  in  meteorites  (Hartley  and 
Ramage),  a.,  ii,  236. 
chloride,    transference    ratios    of,    in 
dilute  solutions  (Bein),  A.,  ii,  553. 
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Babidiam  j/iojiollunropliosphate  (Wein- 
LANi)  and  AiiFA),  A.,  ii,  218. 
<2(fluorodi»nlphatc    (Wkinland     and 

Alfa),  A.,  ii,  217. 
hydroxide,     dielectric    constant     of, 
at    —185°    when    mixed    with   ice 
(Dewar     and      Fleming),       A., 
ii,  280. 
nitride  (Dennis  and  Benedict),  A., 

ii,  426. 
cobalt     nitrites     (Rosenheim     and 

Koitel),  a.,  ii,  430. 
ozomolybdates      and       tritnolybdate 
(MuTHHANN    and     Naoel),     A., 
ii,  694. 
titanium  alum  (PirciNi),  A.,  ii,  521. 
Babidium,  ditection  of,  siH;ctro8copically 

(i)K  Gkamont),  a.,  ii,  636. 
Babrite    from  Chili  (Daiupskt),    A., 

ii,  437. 
Bamanite.    See  Roumanite. 
Busts.     See  A;nicultural  Chemistry. 
Buthenoeyanldes,  some  new  (Howe  and 
Cami'Iiki.i.),  a.,  i,  615. 
rc.aciion.s  of  (Howe),  A.,  i,  2. 
Batile,    vanadium     in    (IIahselbero)  ; 

(UlLFJi),  A.,  ii,  30. 
Ey«.     See  Agricultural  Chemistry. 


Sabinol,     and     its     acetyl     derivative 

(Kkomm),  a.,  i,  674. 
Saccharic    acid,    action    of    hydroccn 
bromide  on,    in   presence  of  ether 
(Fenton  and  Gostlino),  T.,  558. 
action   of  hydroj^cn  jwroxide   on,    in 
the  presence  of  ferrous  iron  (Fen- 
ton), P.,  1898,  120. 
Saccharin,  action  of  fomialdthyde  and 
liydrocliloric    acid    on    (Wkiiku    and 
Toi.i.F.Ns),  A.,  i,  61. 
"  Saccharin,"    detection   of,    in    wines 
(MoKPUROo),  A.,  ii,  359. 
See  also  Benzoic  sulphinide. 
Saccharin  materials,   estimation  of,  in 

urine  (Landolph),  A.,  ii,  147. 
Saccharomyccs  anomalus,    the  probable 
cause  of  the  fermentation  in  "  sake  " 
(Shieweck),  a.,  ii,  398. 
Saccfuiromyces  ellii>soid(nis,  influence  of, 
in  maturing  wine  by  secretion  of  an 
enzyme  (Tolomei),  A.,  ii,  247. 
Saccharomyces  vini,  action  of,  on  sorbitol 

(Bkutrand),  a.,  ii,  397. 
Saccharose.     See  Sucrose. 
Saffranine,  synthesis  of  (Jaubert),  A., 
i,  667. 
reduction    of     (Prud'homme),     A., 
i,  569. 


a^w-Saffiranine,  condensation  of,  with 
methylaniine,  ;;-anisidine,  ethylene- 
diamine,  niiphtliylene-o-diamine,  and 
o-aminophenol  (Fischer  and  Gie8En), 
A.,  i,  92. 
Saffranines,  constitution  of  (Jaubert), 

A.,  i,  494. 
a^^uSaffranone,    chloro-    (Fischer  and 

Heit),  a.,  i,  334. 
Safirole,    from  oil  of  sassafras  bark  and 
leaves     (Power    and     Kleber),    A., 
i,  326. 
Sa&on  subatitute.    See  Cresol,  dimtro-. 
d-  and  if'-Sagatose,  production  of,  from 
galactose  ;    acti-n      of      alkalis     on  ; 
osazonc  of  (dk  Bruvn  and  van  Eken- 
8TEIN),  A.,  i,  226. 
Sainfoin.     Sue  Afjricultnral  Chemistry. 
"  Sak6,"  preparation  of,   and  the  fungi 
which    produces  it    (Shieweck),   A., 
ii,  397. 
Salazinic  acid,  presence  of,    in  certain 

lichens  (Zoi'f),  A.,  i,  89,  489. 
Salioin  (Schmidt),  A.,  i,  202. 
osmotic  pressure  of  solutions  of  (Nac- 

CARl),  A.,  ii,  210. 
chloro-,   bromo-,  and  iodo-  (Visseb), 
A.,  i,  203. 
Salicylaldehyde,  action  of  silent  electric 
discharge      on,      in     presence      of 
nitrogen  (Bekthelot),  A.,  i,  554. 
additive    compound    of,     with    acetic 

anhydride  (Rap),  A.,  i,  317. 
action     of    ethylic     acetoacetate    on 

(Knoevenagel),  a.,  i,  406. 
action  of  alcoholic  hydrogen  chloride 
on  (Fischer  and  Giebe),  A.,  i,  168. 
condensation  of,  with  hydrocotarnine 

(Kersten),  a.,  i,  702. 
physiological  action  of  (Modica),  A., 
ii,  346. 
Salicylaldehyde,    7;i-chloro-,   m-bromo-, 
and  wi-iodo-  (VissEii),  A,,  i,  203. 
5-chloro-,  preparation  of  (Peratoner 

and  Ortoleva),  A.,  i,  643. 
rfiiodo-,  and  its  anilide,    ja-toluidide, 
oxime,     hydrazone,     and     phenyl- 
hydrazone  (Seidel),  A.,  i,  368. 
Salicylaldehydebromotolylhydrazone 
(Hewitt    and    Pope),     T.,    178  ;  P., 
1898,  7. 
Salicylaldehyde-;j-iiitrophenylhydraz- 
one      (Bamberger,     BIjsdorf,    and 
Sand),  A.,  i,  522. 
Salicylaldozime,  physiological  action  of 
(Modica),  A.,  ii,  346. 
chloro-,  bromo-  and  iodo-  (VissER  and 
Waveren),  a.,  i,  203. 
Salicylic  acid,  molecular  association  of, 
when     dissolved     in      benzene     and 
chloroform        (Hendrixson),         A., 
ii,  19. 
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Salicylic  acid,  solubility  of,  in  water, 

benzene,       acetone,       and        ether 

(Walker  and^WooD),  T.,  620  ;  P., 

1898,  158. 

behaviour    of   compounds  of,   in   the 

body  (BoNDZYNSKi),  A.,  ii,  37. 
detection  of,  by  formaldehyde  (Ende- 
mann),  a.,  ii,  147. 
Salicylic  acid,  m-chloro-,  m-bromo-,  and 
m-iodo-  (Visser),  A.,  i,  203. 
TO-chloro-,  and  m-bromo- (Waveren), 

A.,  i,  195. 
5-chloro-    (Peratoner    and  Condor- 

ELLi),  A.,  i,  641. 
5-chloro-,     and     its      phenylic     salt 

(CuRATOLo),  A.,  i,  575. 
3  :  5-dichloro-,  and  its   phenylic    and 
chloro-)8-naphthylic    salts     (Cura- 
TOLO),  A.,  i,  575. 
TO-iodo-,  and  its  salts  (Waveren),  A., 

i,  196. 
thio-  (List  and  Stein),  A.,  i,  585. 
Salicylideneaminoazobeuzene    (B  etti  ), 

A.,  i,  65(5. 
Salicylideueaminoditolylamine      (Bam- 
berger,   BtJSDORF    and   Sand),    A., 
i,  522. 
Salicylscopoleine  and  its  salts  (Luboldt), 

A.,  i,  499. 
Salicyluric  acid,    excretion  of,    in   the 

urine  (Bondzyi^ski),  A.,  ii,  37. 
Saligenol  {saligenin),    chloro-,    bromo-, 
and  iodo-  (Visser),  A.,  i,  203. 
iodo-  and  diioA.o-  (Seidel),  A.,  i,  367. 
Saliva,  composition  of  human  (Chitten- 
den), A.,  ii,  241. 
human,  variations  in  composition  of 
(Chittenden  and  Richards),  A., 
ii,  441. 
presence  of  uric    acid  in    the    (Bou- 

chkkon),  a.,  ii,  38. 
examination  of,  for  diastatic  properties 
(Takamine),  a.,  ii,  492. 
Salivary  glands,  secretion  of,  in  Octopus 

rnacropus  (Hyde),  A.,  ii,  175. 
Salivary   secretion,   etfect  of  secretory 
pressure   on  composition    of    (Grijn- 
baum),  a.,  ii,  241. 
Salmine,    its    sulphate    and  hydrolytic 
products  (Kossel),  A.,  i,  715. 
action    of    trypsin    on  (Kossel  and 
Mathews),  A.,  i,  612. 
Salmon,  metabolism  of,  in  fresh  water 
(Noel  Paton,  Boyd,  Dunlop,    Gul- 
LAND,  Gillespie,    Greig  and  New- 
biggin),  A.,  ii,  173. 
Salt  deposits  of  Chili  (Darapsky),  A. , 

ii,  169. 
Sanguinarine,    non-occurrence    of,     in 
leaves   and  stem   of  Macleya  cordata 
(Hopfgartner),  a.,  i,  606. 
Santal  essence  (DuLifcRE),  A.,  i,  595. 


Santonic    acid,     action    of   diazonium 
chlorides      on    (Wedekind),      A., 
i,  596. 
oxidation    products    of,      and    their 
derivatives     (Francesconi),      A., 
i,  267. 
Santonin    nitrate    (Andreocci),      A., 
i,  266. 
estimation  of  (Thaeter),  A.,  ii,  59. 
Sap.     See  Agricultural  Chemistry. 
Sapogenius  obtained   by   hydrolysis   of 
saporubrin  (von  ScHULz),  A.,   i,  204. 
Saponaria    rubra,    isolation    of    active 
principle  of  (voN  Schulz),  A.,  i,  204. 
Saponification,    occurrence    of,    in    the 

stomach  (Harley),  A.,  ii,  35. 
Saporubrin,   isolation  of,    its  reactions, 
benzoyl  derivative,  and  decomposition 
products  (von  Schulz),  A.,  i,  204. 
Sapphire,  from  New  South  Wales  (Cur- 
ran),  A.,  ii,  79, 
Sarcomelaninic  acid,    preparation,  pro- 
perties (Sghmiedeberg),  a.,  i,  342. 
Sarcosine    {methylglyeocinc),    action    of 
solutions  of  hypochlorites  ou(Oechsner 
DE  Coninck),  a.,  i,  464. 
Sassafras  bark  and  leaves,  constituents 
of  oil  of  (Power  and   Kleber),  A., 
i,  326. 

detection    of   horseflesh    in 
(Brkmer),  a.,  ii,  320. 
estimation     of     starchy     matter     in 
(Mayrhofer),  a.,  ii,  195. 
Savin,  oil  of,  constituents  of  (Fromm), 

A.,  i,  674. 
Sawdust,  detection  of,  in  meal  (le  Roy), 

A.,  ii,  652. 
Scapolite,   alteration  of    (Smyth),   A., 

ii,  125. 
Scheelite,  action  of  sulphur  monochlor- 

ide  on  (Smith),  A.,  ii,  572. 
ScJiinus  molle,  oil  of  the  berries  of,  con- 
stituents    of     (GfLDEMEiSTER     and 
Stepiian),  a.,  i,  202. 
Schizothrix  lardacea,  fixation  of  nitrogen 

by  (BouiLHAc),  A.,  ii,  39. 
Schreibersite,    from    the     Beaconsfield 
meteorite  (Cohen),  A.,  ii,  171. 
from  the  Bischtiibe  meteorite  (Cohen), 
A.,  ii,  83. 
Scopolamine,    constitution  of   (Herzig 
and  Meyer),  A.,  i,  53. 
solubility,  rotatory  power,  and  analogy 
with  tropine  ;  action  of   sulphuric 
acid  on  (Lubolut),  A.,  i,  499. 
t- Scopolamine,  preparation  of,  and  of  an 
inactive  bromide  ;  identification  with 
Hesse's    atroscine     (Schmidt),      A., 
i,  499. 
Scopoleine,    the     sal  icy  1-   and    phenyl- 
glycolyl-derivatives    (Luboldt),     A., 
i,  499. 
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Scopoleine,     physiological     action      of 

(Scmt.LEK),  A.,  ii,  37. 
Scopoline,  probable  presence  of  ketonic 
oxvgcn  in,  and  action  of  mandelic 
anhydride  on  (Luboldt),  A.,  i,  499. 

physiological  action  of  (Scuilleb),  A., 
ii,  37. 
Scorodite,  artificial  (Metzke),  A.,  ii,  438. 
a-  and  /S-Scymnol   (Haumarstkn),  A., 

i,  712. 
a-  and  jSScymnolialphnric  aeids,  their 

salt-s  and  hydrolytic  priHliicts  (Ham- 

MAR8TE.S),  A.,  i,  711. 
Seymnua  borralis   (shark),    con.stituents 

of  hilc  of  (Hammarstkn),  A.,  i,  711. 
Sebacic  acid,  elect  loly  tic  disaociation  of 
of  (Smith),  A.,ii,  285. 

ethylic  nalt,  rate  of  hydrolysis  of,  by 
so<]a  (Hjki.t),  a.,  ii,  666. 
Sebamie  acid  and  Sebamide  (6rAix),  A.. 

i,  \'2:>. 
Secalin  and  it.s  H*-paration  from  sccalin- 

toxin  (Ja<'oby),  A.,  i,  268. 
Secalintozin,     preparation      of,      from 

ergot  (Jacoby),  a.,  i,  268. 
Secretion,  salivary,  relation  of  com]K>8i- 

tion  of,  to  secretory  preasnre  (GrOn- 

baitm).  a.,  ii,  241. 
Sedutn  jmrpuracens,    malic   acid   from 

(ABEK80N),  A.,  i,  513. 
8««di  and  8««dlingi.     See  Agricultural 

riieinistry. 
Selenium  in  Califomian  gold  ores  (TuR- 
nkr),  a.,  ii,  611. 

double  salts  with  dimcthylamine  and 
triniethylamine(NoRKls),  A.,  i,  610. 

chlorides,      organic      comi>onnds     of 
(MlcnAF.i.is),  A.,i,  136. 

Selenioas  acid,  formation  of  (MicHAELls 
and  Kinckkll),  A.,  i,  137. 
Seleniom,  separation  of  tellurium  from 

(Kki,i-kk),  A.,ii,  638. 
Selenoacetone,    (^ichloro-    (Mich arms) 

.ind  Kr.NcKELL),  A.,  i,  136. 
Selenoacetophenone,  ^tohloro- 

(MiciiAKMH    and     Kunckeli,),    A., 

i,  137. 
Seleno-3-naphthol      (Miciiarlis      and 

KirNCKKi.i,),  A.,  i,  136. 
Seleno-a-and-)3-naphthylic  ethylic 

ethers iuulmethylic  ethers  (Mich  AELi.s 

and  Kunckkll),  A.,  i,  136. 
Selenophenol  (Michaelis  and  Kunck- 

ELL),  A.,  i,  136. 
Selenylresorcinol       (Michaelis      and 

Kunckell),  a.,  i,  136. 
Semicarbazide,    diformyl,    acetyl,     iso- 

butyryl   and    benzoyl    derivatives    of 

(WiDMAN  and  Cleve),  A.,  i,  335. 
Semidine    derivatives     from    azophenol 

ether.s  (Jacobson    and    Turnbull), 

a.,  i,  440. 


8«naite  from  Brazil  (HussAR  and  Prior), 

A.,  ii,  439. 
Sericite.     See  Muscovite. 
Serpentine   from    Switzerland    (Ball), 
A.,  ii,  125. 
alteration  of,  by  crushing  (Bonnry), 
A.,  ii,  235. 
Serum-albumin.     See  Albumin. 
S«ram  proteids,  cause   of  glucoproteid 

reaction  in  (ElcHHOLZ),  A.,  i,  541. 

Sesame   oil,  constituents  of,   and  cause 

of  Baudouin's  colour  reaction  with 

(ViLLAVECCHiA    and    Fabris),  a., 

i,  445. 

colour  reaction  of  (van  per  Grintkk; 

Haobmann),  a.,  ii,  413. 
detection  of,   in  olive   oil  (ToRTELLi 
and  RrcoKRi),  A.,  ii,  653. 
Sesame  seed  and  cake.    See  Agricultural 

Chemistry. 
Sesamin,     from     sesame    oil    (Villa- 

VEccHiA  and  Fabris),  A.,  i,  445. 
Shale,      carbonaceous,      from      Sussex 

(Hewitt),  A.,  ii,  624. 
Shark-bile,  constituents   of  (Hammar- 

kten),  a.,  i,  711. 
Sheep.     Sec  Agricultural  Chemistry. 
Sliinia  leaves  (Pisla^ia  laUi.scu^),  pre- 
sence of  niyricetin    and    gallotannic 
acid   in  ;    their    tanning  and  dyeing 
properties     (Peukin      and     Wood), 
T.,  375,  377;  P.,  1898,  104,  105. 
Silent  discharge.    See  Electrochemistry. 
Silicon,  crystalline  (de  Chalmot),  A., 
ii,  474. 
electrical    resistance    of    crystallised 

(Lr  Hoy),  A.,  ii,  321. 
combined,  refraction  and  dispersion  of 
(Abati),  a.,  ii,  274. 
Silicon  carbide  (Molssan),  A.,  ii,  161. 
tetrachloride,  reaction  of  organic  com- 
pounds with  (Hauold),  a.,  ii,  509. 
dioxide     {silica),    solubility      of,     in 
natural  waters  (Hayes),    A.,  ii, 
386. 
effect  produced  by  fusing  basic  slag 

with  (Sch.moeoek),  A.,  ii,  135. 
estimation  of,   in  slags  (Meeker), 

A.,  ii,  48. 
estimation  of,  in  water,  coloriraetri- 
cally  (Jolles  and  Neurath),  A., 
ii,  4.'i5. 
Orthosilicic  acid  (Norton  and  Roth), 

A.,  ii,  573. 
Silicic  acid,  separation  of  tungstic  acid 

from  (de  Bknxeville),  A.,  ii,  49. 
Silicates,  analysisof  (LeclIirb),  A.,  ii, 
188. 
detection  of  fluorine  in  (Reich),  A., 
ii,  44. 
Silicon,    estimation    of,    in   aluminium 
(Sibbers),  a.,  ii,  409. 
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Silicon,  estimation  of,  in  steel  (Auchy), 

A.,  ii,  539. 
Silver    in    meteorites    (Hartley    and 
Ramage),  a.,  ii,  236. 
colloidal  (LoTTERMosER  and  Meyer), 

a.,  ii,  116,  514. 
melting  point  of   (Berthelot),    A., 

ii,  341. 
volatility  of  (Emmens  and  Emmens), 

A.,  ii,  71. 
influence  of,  on   the   coagulability   of 
proteids     (Van     der     Does),    A., 
i,  343. 
action   of   anhydrous  nitric  acid    on 
(Veley  and  Manley),  A.,  ii,  277. 
Silver-alloys  with  aluminium,  Rbntgen 
ray       photographs     of     (Heycock 
and  Neville),   T.,  721;  P.,  1896, 
106. 
with     aluminium,     copper,      nickel, 
tin,  and  zinc  (Fowler  and  Har- 
tog),  a.,  ii,  24. 
with    cadmium     (Senderens),     A., 

ii,  25. 
with   copper,    tin  and  zinc   (Hersch- 
kowitsch),  a.,  ii,  583. 
Silver      salts,     molecular    weights    of 
(Werner),  A.,  ii,  214. 
dissolved  in  liquid  ammonia,  electro- 
lysis of  (Cady),  a.,  ii,  204. 
action   of  cadmium    on    solutions  of 
(Senderens),  A.,  ii,  25. 
Silver  bromide,  compounds  of  ammonia 
with  (Jarry),  a.,  ii,  515. 
potassium  carbonate  (Reynolds),  T., 

265  ;  P.,  1898,  54. 
chloride,      solubility     of    (Salmon), 
A.,  ii,  8. 
and  sulphate,  action  of  metals   on 
solutions    of    (Senderens),    A., 
ii,  509. 
nitrate,  allotropic   forms   of  (Nicol), 
A.,ii,  369. 
transference  ratios  of    (Bein),    A., 

ii,  553. 
polarisation  in  the    electrolysis  of 

(Jahn),  a.,  ii,  497. 
and    oxide,    rate    of    oxidation    of 
hydrogen  by  (Meyer  and  Saam), 
A.,  ii,  19. 
cobalt  nitrite  (Rosenheim  and  Kop- 

pel),  a.,  ii,  431. 
hyponitrite  (Kirschner),  A.,  ii,  374. 
oxide,  evolution  of  oxygen  during  the 
reduction    of    (Frenzel,   Fritz, 
and  Meyer),  A.,  ii,  69. 
action  of  arsenious  acid  on  (  Reich - 

ard),  a.,  ii,  22. 
behaviour  of   glycerol  to   (Bulln- 
heimer),  a.,  ii,  262. 
^jeroxide  (Mulder),  A.,  ii,  516. 
^eroxynitrate  (Mulder),  A.,  ii,  516. 


Silver  phosphate,    equilibrium   in    the 
reaction    of    hydrogen    sulphide 
with  (Colson),  a.,  ii,  507. 
influence    of    temperature    on    the 
velocity  of  reaction  of  hydrogen 
sulphide     with     (Colson),     A., 
ii,  505. 
phosphide  (Granger),  A.,  ii,  474. 
plumbite  (Bullnheimer),  A.,  ii,  428. 
sulphate,  action  of  hydrogen  sulphide 

on  (Colson),  A.,  ii,  212. 
sulphide,   crystalline    (Stanek),    A., 
ii,  433. 
solubility     of     (Bernfeld),      A., 
ii,  151. 
thiochromite        (Schneider),       A., 

ii,  230. 
^crvanadate  (Scheuer),  A.,  ii,  340. 
Silver  organic  compounds  : — 

Silver  acetate,    transference  ratios   of 
(Bein),  A.,  ii,  553. 
action  of  metals  on  solutions  of 
(Senderens),  A.,  ii,  509. 
acetylide,    action    of    bromine    on 

(Nef),  a.,  i,  113. 
cyanamide,  and  action  of  heat   on 

(Lemoult),  a.,  i,  167. 
cobalt  nitrocyanide  (Rosenheim  and 
Koppel),  a.,  ii,  432. 
Silver,  estimation  of  : — 
assay  of  (Knorr),  A.,  ii,  190. 
estimation  of,   alkalimetrically  (Les- 

C(eur),  a.,  ii,  485. 
estimation   of,    electrolytically  (WoL- 

man),  a.,  ii,  50. 
estimation    of,    in    plating    solutions 
(Baker),  A.,  ii,  93. 
Sinalbin  and  Sinapin  (Gadamer),   A., 

i,  38. 
Sinapic     acid,     and     its     constitution 

(Gadamer),  A.,  i,  38,  198. 
Sinapis    alba,     presence    of   glutamine 
in     seedlings     of     (Schulze),       A., 
ii,  304. 
Sinapis  nigra,    phosphorus  compounds 

in  (Winterstein),  A.,  ii,  42. 
Sinigrin  (Gadamer),  A.,  i,  38. 

as  a  source  of  allylthiocarbimide  in 
plants  (Gadamer),  A.,  ii,  189. 
Sitostene   and  its  dibromide  (Burian), 

A.,  i,  72. 
Sitosterol,     extraction     of,     from    the 
"  germs  "  of  wheat  or  rye  ;  dibromide 
of  (Burian),  A  ,  i,  72. 
;)ara- Sitosterol  (Burian),  A.,  i,  72. 
Sitosterylic    chloride     (Burian),     A., 

i,  72. 
Skin,  inflamed,  excretion  of  water  and 
carbonic  acid  by  the  (Barratt),  A., 
ii,  38. 
Skogbolite    from    Finland   (Brogger) 
A.,  ii,  388. 
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Slag,  basic,  estimation  of  phosphoric 
acid  in  (Neumann),  A.,  li,  454. 
estimation     of    citrate-soluble     phos- 
jilioric    acid    in    (BorrcHEk),    A., 
ii,  92 ;    (Bottcher   and    Passon), 
A.,  ii,  308. 
See  also  Agricultural  Chemi.stry. 
Slagi,  estimation  of  silica  in  (Meeker), 

A.,  ii,  48. 
Smaltite,     action    of     sulphur    mono- 
chloride  on  (Smith),  A.,  li,  571. 
Smoke,  estimation  of  denaeness  of,  colori- 

metrically  (Fritzsche),  A.,  ii,  353. 
Smutt.     See  Agricultural  Chemistry. 
Snake  poiaon,  cholesterol  and  bile  salts 
as  chemical  vaccines  for  (Phibalix), 
A.,  ii,  245. 
Soap,  analysis  of  (Hurst),  A.,  ii,  466. 
estimation  of  free  alkili  and  carbonate 

in  (Waltke),  a.,  ii,  93. 
estimation  of  resin  in  (Landin),  A., 
ii,  100. 
Soealoin,    formula    of   (Tschiruii    and 

1'ki)Kr.sen),  a.,  i,  699. 
Sodalite- trachyte     from      the      Rhine 

(Bri'uns),  a.,  ii,  82. 
Soda  mica.     Sec  Paragonite. 
Sodammoniam,    action     of    red    phos- 

jilioius  on  (Hur.riT),  A.,  ii,  573. 
Soda  nitre.     Sec  Nitratine. 
Sodium,  preparation  from  sodium  perox- 
ide (Bambbroer),  a.,  ii,  291. 
refractiTe    index    of    (Drdde),    A., 

ii,  278. 
Bitectrum  of  (Kalahne),  A.,  ii,  549. 
conductivity   for  electricity  of  solu- 
tions of,  in  liquid  ammonia  (Cady), 
A.,ii,  204. 
action   of   anhydrous  nitric  acid  on 

(Veley  and  Manley),  A.,  ii,  277. 
action    of   sulphur  on    (Locke    and 
Austell),  A.,  ii,  575. 
Sodium  alloys  with  gold,  Rontgen  ray 
]ihotof;rai)lis      of     (Hevcock     and 
Nkvim.e).  T.,  716;  P.,  1897,  105. 
with  lead  (Walter),  A.,  ii,  26. 
Sodium  amalgam  (Kerp),  A.,  ii,  516. 
Sodium  salts,  dissolved  in  liquid  am 
monia,  electrolysis  of  (Cady),  A. 
ii,  203. 
nutritive  value  of,  for  fungi  (Wehmer) 
A.,  ii,  398. 
Sodium  antimonates  (Delacroix),  A 
ii,  341. 
Wborate  (borax),  influence  of,  on  nu 
trition  (Chittenden  andGiEs) 
A.,  ii,  238. 
determination     of    the      water    of 
crystallisation     in     (Armitage) 
P.,  1898,  22. 
hy2)erhora.te  (Melikoff  and  PissAE 
jewsky),  a.,  ii,  332. 


Sodium  bromide,  transference  ratios  of 
(Bein),  a.,  ii,  554. 
vapour   pressures    of   solutions    of 
(Wade),  A.,  ii,  16. 
carbide     (Matignok),    A.,    ii,    218  ; 

(Molssan),  a.,  ii,  333. 
carbonate,  transference  ratiosof  (Bein), 
a.,  ii,  554. 
analysis  of  refuse  liquid  of  the  am- 
monia-soda process  (JuRiscii),  A., 
ii.  406. 
detection  of,  in  sodium  phosphate 
(Geishler),  a.,  ii,  458. 
hydrogen  carbonate,   detection  of,  in 

milk(l^AD^),  A.,  ii,  257. 
chromous     carbonate     (i^AUOii),    A., 

ii,  294. 
chlorate,  compound  crystals  of  (Pope), 
T.,  949;  P.,  1898,  178. 
deposition  of  enantiomorphous  forms 
of,  from  solutions  of  dextro.se,  kc. 
(Kippino  and  1'ope),  T.,  608  ;  P., 
1898,  160. 
perchlonte,      molecular     weight     of 
(Crofts),     T.,     696;     P.,     1898, 
124. 
chloride,    electrical    conductivity    of 

(KOIILRAISCH,       HOLBORN,       aud 

Die«8KLUorst),  a.,  ii,  367. 
temperature     coeflicients     of     the 

electrolytic       conductivity        of 

(Schaller),  a.,  ii,  322. 
transference  ratios  of  dilute  solutions 

of  (Bein),  A.,  ii,  653. 
boiling  points   of  .solutions   of,    in 

aqueous  alcohol   (Steuber),  A., 

ii,  207. 
vapour   pressures    of    solutions    of 

(Wade),  A.,  ii,  16  ;  (Dikterici), 

A.,  ii,  207. 
heats  of   solution  and   dilution   of 

(Stackelbero),  a.,  ii,  498. 
compressibility  of  aqueous  solutions 

of  (Gilbault),  a.,  ii,  112. 
velocities  of  the  ions  of,  when  dis- 
solved   in    water    and    glycerol 

(Cattaneo),  a.,  ii,  211. 
magnesium  double  chloride  and  brom- 
ide (Schulten),  a.  ,  ii,  512. 
ferric      fluoride,       constitution       of 

(Peters),  A.,  ii,  420. 
hydroxide,   dielectric  constant  of,  at 

- 185°    when    mixed    with    ice 

(Dewae    and    Fleming),      A., 

ii,  280. 
transference  ratios  of  (Bein),   A., 

ii,  554. 
fused  under  pressure,  action  of,  on 

iron    (Scheurer-Kestner),   A., 

ii,  28. 
niobates  and  titanates  (Holmquist}, 
A.,  ii,  388. 
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Sodium   nitrate,   transference    ratios   of 

(Bein),  a.,  ii,  554. 

temperature    coefficients     of     the 

electrolytic       conductivity        of 

(Schaller),  a.,  ii,  322. 

heats  of  solution   and   dilution   of 

(Stackelberg),  a.,  ii,  498. 
vapour  pressures  of  saturated  solu- 
tions of  (Lesc(eur),  a.,  ii,  109. 
{Chili  saltpetre),  detection  of    per- 
chloratein  (Breukeleveen),  A., 
ii,  482  ;  (Fresenius  and  Bayer- 
lein),  a.,  ii,  636. 
estimation      of       perchlorate       in 
(Winteler),  a.,  ii,  90. 
nitride  (Dennis  and  Benedict),  A., 

ii,  426. 
cobalt    nitrites      (Rosenheim      and 

Koppel),  a.,  ii,  430. 
nitrohydroxylamate     (Angeli),     A., 

ii,  216. 
peroxide  use  of,  in  analysis  (Glaser), 

A.,  ii,  483. 
peroxide  hypertitanate  (MELiKOFFand 

Pissarjewsky),  a.,  ii,  332,  375. 
phosphate,   action    of  dry   hydrogen 
chloride      on      (Colson),       A., 
ii,  212. 
detection   of  sodium    carbonate    in 
(Geissler),  a.,  ii,  458. 
sulphate,  formation  of,  from   sodium 
chloride,    sulphurous    anhydride 
and  air  (Krutwig),  A.,  ii,  24. 
polarisation   in   the   electrolysis   of 

(Jahn),  a.,  ii,  497. 
■vapour  pressures  of  saturated  solu- 
tions of  (Lescceur),  a.,  ii,  109. 
transition  point  of  (Richards  and 
Churchill),  A.,  ii,  555. 
hydrogen        sulphate,        ammonium 
chloride    and    manganese    dioxide, 
interaction  of  (Smith),  A.,  ii,  577. 
ammonium    sulphate,    behaviour    of, 

when  heated  (Smith),  A.,  ii,  577. 
sulphide,    electrolytic     oxidation     of 
(Scheurer-Kestner),  a.,  ii,  473. 
analysis  of  (Jean),  A.,  ii,  458. 
sulphite,  velocity  of  oxidation  of,  by 
air,  effect  of  catalytic  agents  on  the 
(Bigelow),  a.,  ii,  506. 
thioantimonites  (Pouget),  A.,  ii,  521. 
TOoriothio-oxyarsenate  (Weinland  and 

Gutmann),  a.,  ii,  570. 
thiochromite       (Schneider),        A., 

ii,  230,  336. 
thiostannate  (Weinland  and  Gut- 
mann), A.,  ii,  571. 
thiosulphate,  action  of  sodium  arsenite, 
antimonite,  stannite,  plumbite, 
hypo  phosphite,  phosphite  and  nitrite 
on  (Weinland  and  Gutmann),  A., 
ii,  570. 


Sodium  thiosulphate,  titration  of,  with 
iodic  acid  (Walker),  A.,  ii,  139. 
copper  thiosulphates   (Bhaduri),  A., 

ii,  428. 
thiovanadates  (Locke),  A.,  ii,  433. 
^cruranate  (Melikoff  and    Pissar- 
jewsky), A.,  ii,  165. 
jjervanadate  (Scheuer),  A.,  ii,  340. 
Sodium  organic  compounds  : — 

Sodium  cobalt  nitrocyanide   (Rosen- 
heim and  Koppel),  A.,  ii,  431. 
solution     of,    in    ethylic    alcohol, 
dielectric  constant  of,   at   - 185° 
(Dewar     and     Fleming),     A., 
ii,  279. 
methoxide   or    ethoxide,  action    of 
sulphurous  anhydride  on  (Rosen- 
HEiMand  Liebknecht),  A.,i,  290. 
ruthenocyanide  (Howe  and  Camp- 
bell), A. ,  i,  615. 
Sodium,  detection  and  estimation  of : — 
detection  of  (Fenton),  T.,  167;  P., 

1898,  21. 
detection    of,     spectroscopically    (de 

Gramont),  a.,  ii,  636. 
detection    of    traces   of  magnesia    in 

presence  of  (Romijn),  A.,  ii,  458. 
effect  of,  on  copper  estimation  (Brear- 

ley),  a.,  ii,  258. 
estimation  of,  volumetrically(FENTON), 

T.,  167  ;  P.,  1898,  21. 
use      of,     in       qualitative      analysis 

(Hempel),  a.,  ii,  184. 
See  Agricultural  Chemistry. 
Solvsbergite,  glaucophane-,    from  Mas- 
sachusetts     (Washington),       A., 
ii,  611. 
Soils,  analysis  of  (Passon),  A.,  ii,  650. 
analysis  and  appraising  of  (Bieler), 

A.,  ii,  629. 
examination  by  analysis  and  pot  ex- 
periments,   comparative     value    of 
(Maercker),  a.,  ii,  632. 
estimation  of  nitrates  in   (Kuntze), 

A.,  ii,  45. 
estimation    of  plant    food  in  (Max- 
well), A.,  ii,  548. 
peaty,  estimation  of  free  humic  acid  in 

(Tacke),  A.,  ii,  103. 
See  also  Agricultural  Chemistry. 
Solanine,  detection  of  (Brociner),  A., 

ii,  269. 
Solidification,    rate    of    (Friedlandek 

and  Tammann),  A.,  ii,  17. 
Solution,  kinetic  theory  of  (Noyes), 
A.,  ii,  63 
rapid,    of  crystals,  apparatus  for  the 
(Richards),  A.,  ii,  331. 
Solution,    lecture    experiments    on  the 
colour  of(WADDELL),  A.,  ii,  373. 
influence  of  the  solvent  on  the  fluores- 
cence of  (Meyer),  A.,  ii,  106. 
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Solution  : — 

Solntion,  influence  of  molecular  associa- 
tion   on    the    freezing    i)oint    and 

osmotic  pressure  of  (Cromi'ton),  A., 

ii,  107. 
of  salts,  method  of   determining  the 

vapour    pressures  of    (Wad»),   A., 

ii,  15. 
compressibility    and    critical   data  of 

(GlLBAlTLT),  A.,  ii.  111. 
of  salts,  dilute  aqueous,  surface  ten- 
sions of  (Doksey),  A.,  ii,  17. 
Solubility  in  boiling  liquids,  determina- 
tion of  (GiicKEL),  A.,  ii,  327. 
relation  between,  and  heat  of  formation 

of   electrolytes    (Bodlandeb),  A., 

ii,  554. 
relation  between  beat  of  solution  and 

(Dahmb),  A.,ii,  868. 
relation    between    heat   of   solution, 

electrolytic  dissociation  and  (Gold- 

SCHMIDT  and  van  Maarskvexn), 

A.,  ii,  162. 
relation    between    heats   of    solution 

and   dilution  and   (Stackrlbebo), 

A.,  ii,  498. 
of    gases     in    liquids,    influence    of 

temperature      on      (BoiiR),       A., 

ii,  211. 
of    isomcrides,     connection     between 

melting    point,    solvt-nt,    temi^era- 

ture    and  (Walker    and  Wood), 

T.,  618;  P.,  1898,  158. 
of  liquids,  reciprocal  (Ostwald),  A., 

ii,  208. 
mutual,  of   pairs  of   liquids  (Roth- 

mi'Nd),  a.,  ii,  503. 
of  a  liquid  in  mixtures  of  two  others 

(Bancroft),  A.,  ii,  212. 
of  a  salt  in  solutions  of  another  salt 

with   a  common  ion   (Hoitsema), 

A.,  ii,  157. 
of  salts  in   mixtures  of   water  with 

alcohol    or    acetone  (Taylor),   A., 

ii,  213. 
of  acids  in  presence  of  bases  and  vice 

vcrsd,  determination  of  dissociation 

constants  from  the  (Lowenhebz), 

A.,  ii,  326. 
mutual,  of  acetic  acid   and   benzene 

(AiGNAN       and        Dugas),       A., 

ii,  62. 
of  ammonia  in  water  below  0'  (Mal- 
let), A.,  ii,  70. 
of  bismuth,  lead  and  silver  sulphides 

in   alkali    hydrosulphides    (Bern- 

feld),  A.,  ii,  151. 
of  calcium   sulphite  in   solutions   of 

sugar  (Weisberg),  A.,  ii,  24. 
of    double    cadmium    and    alkali   or 

earth-alkali     chlorides     in     water 

(Bimbach),  a,,  ii,  158. 


Solution  :— 

Solubility  of  isomeric  substituted  carb- 

aniides  in  acetone, '-benzene,   ether, 

and  water  (Walker  and   Wood), 

T.,    626  ;  P.,  1898,  158. 
of    tlie    carvoximes    in    d-limonene 

(Goldscumidt  and  Cooper),    A., 

ii,  563. 
of  m-  and  n-hydroxybenzoic  acids  in 

water,   ether,  benzene,  and  acetone 

(Walker   and    Wood),    T.,   622; 

P.,  1898,  158. 
of   iodine    in    mixtures    of    liquids 

(Brdner),  a.,  ii,  422. 
of  lead  iodide  in  solutions  of  potas-. 

siom  iodide  or  lead  nitrate  (Notes 

and  Woodworth),  A.,  ii,  423. 
of    lithium    chloride    in    water    and 

in   methylic   and    ethylic   alcohols 

(Lemoine),  a.,  ii,  115. 
of  /3-naphthol   picrate   in   water  and 

benzene  (Kuriloff),  A.,  ii,  328. 
of  nitrous  oxide  in  aqueous  solutions 

(Koth),  a.,  ii,  18. 
of  mixed  crystals  of  potassium   and 

ammonium    chlorides   (Fock),   A., 

ii,  154. 
of   salicylic  acid  in    water,  benzene, 

acetone,    and    ether  (Walker  and 

Wood),  T.,  620  ;  P.,  1898,  158. 
of   silver    chloride    (Salomon),     A., 

ii,  8. 
of  strontium  sulphate  (Wolfmann), 

A.,  ii,  220. 
Solationa,     supersaturated,     connection 

l)etween  crystalline  form  and  forma- 
tion of  (Nicol),  a.,  ii,  369. 
solid,      transition      temperatures    of 
(Rothmund),  A.,  ii,  158. 

of  open  chain  compounds  (Bruni), 
A.,  ii,  562. 

of  benzene  and  phenol  (Bruni),  A., 
ii,  561. 

of  pyridine  and  piperidine  in  benz- 
ene (Bruni),  A.,  ii,  562. 
"Somatose,"    halogen     derivatives     of 

(Blum  and  Vaubel),  A.,  i,  609. 
Sorbinosan  trinitrate  (Will  and  Lenze), 

A.,  i,  228. 
Sorbinose,  fate  of,  in  the  organism  after 
subcutaneous    injection    (Voit),    A., 
ii,  344. 
Sorbitol,   action  of    hydrogen   bromide 

on,  in  presence  of  ether  (Fenton  and 

Gostling),  T.,  557. 
action     of     Saccharomyces    vini    on 

(Bertrand),  a.,  ii,  397. 
action  of   the   sorbose  bacterium  on 

(Bertrand),  A.,  i,  550. 
Sorbose,  action  of  hydrogen  bromide  on, 
in   presence   of    ether    (Fenton  and 
Gostling),  T.  ,  658. 
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Sorbus  aria  and  S.  aumparia,  hydro- 
cyanic acid  from  the  seeds  of  (Lutz), 
A.,  ii,  448. 

Sow.     See  Agricultural  Chemistry. 

Soy-bean.     See  Agricultural  Chemistry. 

"  Spar  "  from  Knaresborough  (Burrell), 
A.,  ii_,  524. 

Spearmint  oil,  estimation  of  carvone  in 
( Kremers  and Schreinek),  A. ,  ii,  358. 

Specific  gravity.     See  Density. 

Specific  inductive  capacity.  See  Electro- 
chemistry, Dielectric  constant. 

Spectra.     See  Photochemistry. 

Spermine,  physiological  action  of 
(Poehl),  A.,ii,  243. 

Sphacelotozin,  preparation  of,  from 
ergot  (Jacoby)   A.,  i,  268. 

Sphserophoric  acid  and  Sphaerophorin, 
presence  of,  in  certain  lichens  (Zopf), 
A.,  i,  489. 

Sphcerophorus  coralloides  and  S.  fragilis, 
constituents  of  (Zopf),  A.,  i,  489. 

Sphserostilbite  (iAomsom'^e),  (Prior),  A., 
ii,  439. 

Sphagnum  cuspidatum,  constituents  of 
(Feilitzen  and  Tollens),  A.,  ii,  132. 

Sphalerite,  action  of  sulphur  mono- 
chloride  on  (Smith),  A.,  ii,  571. 

Spirit,  estimation  of  aldehydes  in  (Bar- 
bet),  A.,  ii,  464. 

Spirogyra  maxima,  formation  of  starch 
in  (Bokorny),  a.,  ii,  41. 

Spleen,  percentage  of  iron  in  the,  in 
malaria  (Dutton),  A.,  ii,  616. 

Sponge,  preparation  of  iodospongin  and 
its  sulphonic  acid  from  (Harnack), 
A.,  i,  717. 

Spores  of  moulds,  composition  of 
(Marschall),  a.,  ii,  178. 

Squamaric  acid,  presence  of,  in  a  lichen 
{Placodium  gypsaceum)  and  properties 
(Zopf),  A.,  i,  89. 

Stannic  and  Stannous.     See  under  Tin. 

Stannite,  from  Bolivia  (Stelzner),  A., 
ii,  121. 

Staphylococcus  alba,  cholesterol  from 
(Gerard),  A.,  i,  549. 

Starch,  presence  of,  in  oak-wood  and 
bark  (Metzger),  A.,  ii,  88. 
formation  of,  in  plants  (Bokorny), 

A.,  ii,  41. 
soluble,    preparation     of,    from    rice 
starch  (Wroblewski),  A.,  i,  8. 
preparation  of,  and  starch   solution 
(Foerster  ;  Syniewski),  a.,  i,  61. 
preparation  and  properties  of,    and 
use  for  testing    diastase    (Wro- 
blewski), A.,  i,  713. 
its  specific  rotatory  power,  its  baryta 
compound    and    its    acetyl    and 
benzoyl     derivatives ;     also     its 
inversion  (Syniewski),  A,,  i,  551. 
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Starch,   soluble,   iodised  compounds  o 
(Young),  A.,  i,  230. 

heat  and  volume  changes  accompany- 
ing the  absorption  of  water  by;  also 
molecular  weight  of  (Rodewald), 
A.,  ii,  61. 

chemistry  of  (Lintner),  A.,  i,  460. 

hydrolysis  of,  with  diastase  (Petit), 
A.,  i,  118 ;  (von  Sigmond),  A., 
i,  398  ;  (Mittelmeier),  A.,  i,  461  ; 
(Pottevin),  a.,  i,  551. 

hydrolysis  of,  by  acids  (Johnson),  T., 
i,  490;  P.,  1898,  106  ;  (Rolfe 
and  Defren),  A.,  i,  7,  8. 

action  of  hydrogen  bromide  on,  in 
presence  of  ether  (Fenton  and 
Gostling),  T.,  657  ;  P.,  1898, 
147. 

action  of  liquid  sulphurous  anhydride 
on  (Beeg6),  a.,  i,  229,  230. 

conversion  of,  into  sugar,  effect  of 
temperature  and  pressure  on 
(Lippmann),  a.,  i,  397. 

formation  of  furfuraldehyde  from 
(ViGNON),  A.,  1,  620.  _ 

and  dextrins,  soluble  iodine  com- 
pounds of  (Young)  A,  i,  230.. 

hexamtva.te  (Will  and  Lenze),   A., 
i,  229. 
Starch,   estimation  of: — 

estimation  of  (Krug  and  Wiley), 
A.,  ii,  491. 

estimation  of,  Wein's  table  for 
(Krug),  A.,  ii,  56. 

estimation  of,  solubility  of  pentosans 
in  reagents  used  in  (Krug  and 
Wiley),  A.,  ii,  490. 

estimation  of,  in  cereals  (Effront), 
A.,  ii,  195  (Lintner),  A.,  ii,  651. 

estimation  of,  in  flour  by  polarimeter 
(Dowzard),  a.,  ii,  412. 

estimation  of,  in  opium  (Kebler  and 
Lawall),  a.,  ii,  463. 

estimation  of,  in  sausages  (Mayr- 
hofer),  a.,  ii,  195. 

See  Agricultural  Chemistry. 

Potato  starch,  action  of  sodium   per- 
oxide on  (Syniewski),  A.,  i,  61. 
Starches.     See  also  : — 

Araban. 

Glycogen. 

Inulin. 
Stars,  chemistry  of  the  (Lockyer),  A., 

ii,  2  ;  (Schuster),  A.,  ii,  4. 
Starvation.     See  Inanition. 
Stearic  acid  {hexadecylacetic  acid),  solidi- 
fying point  of,  and  the  solidifying 
points  of  its  mixtures  with  palmitic 
acid  (Visser),  A.,  i,  560. 

action  of  hydrogen  bromide  on,  in 
presence  of  ether  (Fenton  and 
Gostling),  T.,  555. 

65 
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Stearic     acid     {/uxadeeytaeetie     acid^, 

glycerylic  salt  of,  presenco  of,  in  oak 

wood  and  liark  (Mrtzobr),  A.,  ii,  88. 

Steatite   from  Switzerland  (Ball),  A., 

ii,  125. 
Steel.     Sec  under  Iron. 
Steenstrnpine  from  Greenland  (Moberg), 

A.,  ii,  296. 
StercoriA,   its   supposed  identity  with 
coprooterol    (BoNDzn^SKl  and  HiM- 
NicKi),  A.,  ii,  845. 
SUreocauloti    aalazinum,      prewnce    of 

salazinic  acid  in  (Zopf),  A. ,  i,  489. 
Sterigmalocyttis     nigra,     formation    of 
carbohydrate  by(GERBKR),  A.,  ii,  177. 
Stibnite  from  the    Hars   (Lukdbcke), 
A.,  ii,  76. 
action  of    snlphur    monochloride  on 
(Smith),  A.,  ii,  571. 
Sticta /uliginoaa,  presence  of  trimethyl- 

amine  in  (Zopp),  A.,  i,  89. 
Sticta  jmlmonaria,   presence  of    proto- 

cetraric  acid  in  (Hbhsb),  A.,  i,  681. 
StUbena  {a-diphenyUtkyUtne),    synthesis 
of  (Waltheb),  a.,  i,  821. 
o-a-(2tcyano-   (Gabriel    and    Eacen- 
bach),  a.,  i,  671. 
Stilbene-2  :  2'-disalphonic    acid,   4  :  4'- 
dtnitro-,    and    its  salts    (Hbrz    and 
Bentlet),  p.,   1898,   125;    (Qeeen 
and  Wahl),    A.,   i,   200,  488 ;   (Rw 
and  Simon),  A.,  i,  822. 
Stilbita    {dennine),     vapour    pressures 
of  partially  dehydrated   (Tammann), 
A.,  ii,  208. 
Stilbyl  methyl  ketone  (Ooldschmiedt 

and  KnOpfer),  A.,  i,  81. 
Stilpnosiderite.     See  Limonite. 
Stolzite  from  Broken  Hill,  New  South 
Wales    (Hlawatsch),     A.,    ii,    32 ; 
(Marsh),  A.,  ii,  81 ;  (Card),  A.,  ii, 
124. 
Straw.     See  Agricultural  Chemistry. 
Strontium    in    rocks    (Burrell),    A., 
ii,  524. 
amalgam  (Kerp),  A.,  ii,  517. 
Strontiam  salts,  effect  of,  on  workmen 
predisposed     to    eczema    (von   Lipp- 
mann),  a.,  ii,  180. 
Strontiam      boride       (Moissak       and 
Williams),  A.,  ii,  117. 
chloride,  transference  ratios  of  (Bein), 
A.,  ii,  553. 
vapour   pressures    of    solutions    of 
(Wade),  A.,  ii,  16. 
ehromate,     compounds    of    mercuric 
chloride  with    (Beltjgou  ;  Imbert 
and  Belugou),  A.,  ii,  511. 
nitrate,  vapour  pressure  of  a  saturated 

solution  of  (Lesccexxk),  A.,  ii,  109. 
nitride  (Dennis  and  Benedict),  A., 
ii,  426. 


Strontiam  cobalt  nitrite  (Rosenheim  and 
Kopi'el),  a.,  ii,  431. 
hyponitrite  (KiitscuNEu),  A.,  ii,  873. 
oxide  {strorUia),  presence  of,   in   beet- 
root and  red-clover  hay  (von  Lipp- 
mann),  a.,  ii,  180. 
pyrophosphate    in    hamlinite     (Pen- 
field),  A.,  ii,  123. 
sulphate,  solubility  of,  in   water  and 
aqueous  solutions  of  salts  (Wolf- 
MANN),  A.,  ii,  220. 
sulphide,  preparation  of  (Mourblo), 
A.,  ii,  162  ;  A.,  ii,  333. 
phosphorescence  of  (Mocrelo),  A., 
ii,  24,  292,  493,  579. 
thioantimonites  (Pouoet),  A.,  ii,  580. 
p«rvanadate    and      ^^ravanadate 
(SniEUER),  A.,  ii,  340. 
Strontiam  organic  compounds  : — 

Strontium  ruthenocyanide  and  double 
ruthenocyanides  of  strontium  with 
potassium,  ca^ium  and  rubidium 
(Howe  and  Ca.mi"iiell),  A.,  i,  615. 
Strontiam,  detection  and  separation 
of:— 
detection    of,     spectroscopically    (de 

Gramont),  a.,  ii,  636. 
separation    of    barium    and    calcium 
from  (Rawsox),  A.,  ii,  190. 
Strophanthidin,    preparation    of,    from 
Htrophanthin  (KoHN  and  KULISCH), 
A.,  i,  329. 
properties,  oxidation    and  hydroljrtic 
products  and  bromine    derivatives 
of  (Frist),  A.,i,  329. 
Strophanthin,  preparation  of,  from  the 
aeeds  of  Stro2}hnnthus  hispidus  and  S. 
koinM  ;      properties     (Thoms),  A. , 
i,  328. 
formula      and     hydrolytic     products 

(KoHN  and  Kulisch),  A.,  i,  329. 
its  properties  and  dibenzoyl  derivative 
and  (Feist),  A.,  i,  329. 
Strophanthus  kombl,  presence  of  choline 
and   trigonelline    in    the     seeds     of 
of  (Thoms),  A.,  i,  328. 
Strophanthus    hixpidus,    preparation   of 
strophanthin  from  seeds  of,  and  occur- 
rence of  choline   and   trigonelline  in 
(Thoms),  A.,  i,  328. 
Strychnic  acid  (strychnol),  non-action  of 
reducing  agents  on  (Tafel),  A.,  i,  705. 
iso-Strychnic   acid    {dihydrostrychnine), 
non-action    of    reducing    agents  on ; 
rfi-nitro-derivative    of   (Tafel),    A., 
i,  705,  706. 
Strychnidine,    its  mono-  and  di-hydro- 
chlorides,    methiodide,  and  detection 
(Tafel),  A.,  i,  703. 
Strychnine,  electrolysis  of,  to  form  strych- 
nidine       and      tetrahydrostrychnine 
(Tafel),  A.,  i,  703. 
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Strychnine,  bismuth   iodide,  formation 
of  (Prescott),  a.,  i,  620. 
acetophenone  cliloride  and  bromide  and 

salts  (Ktjmpel),  A.,  i,  247. 
racemate  (Ladendurg  and  Doctor), 

A.,  i,  707. 
separation  of  brucine  from  (Sandor), 
A,  ii,  359. 
Strychnine, '(iinitro-,  hydrate  and  nitrate 

{cacostrychnine)  (Tafel),  A.,  i,  706. 
Strychnoline,    and     its      <^ihydro-deri- 

vative  (Tafel),  A.,  i,  705. 
Strycholj'di'nitro-,  and  salts  and  methylic 
ether  ;     ^rinitro-,    and    sodium    salt 
(Tafel),  A.,  i,  706. 
Strycholcarboxylic      '  acid,       dinitTo-, 
diamino,  andsalts(TAFEL),  A.,  i,  706. 
Sturine,  its  sulphate  and  hydrolytic  pro- 
ducts (Kossel),  A.,  i,  715. 
action    of   trypsin  on  (Kossel    and 
Mathews),  A.,  i,  612. 
Stjrrene   {cinnamene,   diphenylethylene), 
effect  of  heat  on  (Lemoine),    A., 
i,  70. 
u-o-dimivo-,   and   m-m-dmiixo-,    pre- 
paration of  (Posner),  a.,  i,  361. 
Styryl  methyl   ketone    {benzylideneace- 
tone),  c^i-;o-nitro-,  and  its  tetrabromide 
(Petrenko-Kritschenko),  a., i,  529. 
Snberamic      acid       and      Suberamide 

(^TAix),  A.,  i,  125. 
Suberanecarboxylic    acid.        See  cydo- 

Heptanecarboxylic  acid. 
Suberenecarboxylic  acid.     See  A^-cyclo- 

Heptenecarboxylic  acid. 
Suberic  acid,  electrolytic  dissociation  of 
(Smith),  A.,  ii,  285. 
ethylic  salt,  rate  of  hydrolysis  of,  by 
soda  (Hjelt),  A.,  ii,  566. 
Suberic  anhydride,  and  action   of  am- 
monia on  (:firAix),  A.,  i,  125. 
Suberic  chloride,  and  action  of  sodium 

suberate  on  (ISxAix),  A.,  i,  125. 
Suberylglycollic  acid.    See  1-Hydroxy- 

cyc?oheptane-l-carboxy]ic  acid. 
Substance   (m.    p.   121°)    from  Dendro- 
grapha     letccophcea    (Hesse),     A., 
i,  533. 
(m.    p.   148°)  in    root   of  Pimpinclla 

saxifraga  (Heut),  A.,  i,  598. 
(m.  p.  189°)  from  action  of  ammonia 
on    veratrine    tetriodide     (Frank- 
forter),  a.,  i,  497. 
C3H4N2O,    from   ethylic    cyanacetate 
and  methyl  butyl  ketone  or  methyl 
hexyl  ketone  (Pasquali),  A.,  i,  273. 
CgHgN202,   from  action    of  ammonia 
on  ethylic  methylglyoximecarboxyl- 
ate  (Erbstein),  A.,  i,  613. 
CaNjOgHs,  C5N4Hi,04  and  CeHi4N405, 
from  carbamide  and    formaldehyde 
(Goldschmidt),  A.,  i,  178. 


Substance  C4HiiOSN",  from  aldehyde- 
ammonia  and  hydrogen  sulphide 
(Chabrii^),  a.,  i,  9. 

C5H4Br3N30-l-H20,  from  dimethyl- 
oxytriazine  and  bromine  (Ostrogo- 
vich),  a.,  i,  336. 

CgHgONa,  from  sodium  and  methyl 
propyl  ketone  (Freer  and  Lach- 
mann),  a.,  i,  120. 

CgHjiNO^,  from  nitramine  and  diazo- 
methane  (Heinke),  A.,  i,  413. 

CgHjNjO,  from  ethylic  cyanacetate 
and  acetone  (Pasquali),  A.,  i,  273. 

(C2Hg04)3  of  Legler,  identification  of 
witli  formal  peroxide  hydrate  (Nef), 
A.,  i,  113. 

C7HgBr4N204,  from  action  of  bromine 
on  urocaniuic  acid  (Siegfried),  A., 
i,  713. 

CYH7N3O2,  from  substance  CioHi]^N304 
on  hydrolysis  (Jovitschitsch), 
A.,  i,  93. 

C7H8N40g,  from  uric  acid  and  formalde- 
hyde (Weber  and  Tollens),  A., 
i,  300. 

(C^HioOg)*!,  obtained  by  hydrolysis  of 
strophanthidin  (Feist),  A.,  i,  329, 

C7H14N2O2H2O,  from  methylcyclo- 
hexenone  and  hydroxylamine  hy- 
drochloride (Harris  and  Jablon- 
SKi),  A.,  i,  402. 

C8H8N'402,  from  substance  CgHjNaO 
and  ammonia  (Pasquali),  A., 
i,  273. 

CgHgNgO,  from  ethylic  cyanacetate 
and  methyl  propyl  ketone  (Pas- 
quali), A.,  i,  273. 

CgHisOBrj,  from  the  action  of  solution 
of  bromine  in  methylic  bromide  on 
trimethyldihydrohexone  (Verley), 
A.,  i,  558. 

C8HJ4N2O4,  from  potassium  acetone- 
dipyruvate  and  hydroxylamine 
hydrochloride  (Doebner),  A., 
i,  359. 

C8H16N2O7,  derived  from  ?50nitramino- 
butyric  acid  (Gomberg),  A.,  i,  354. 

C9H5CIO2,  from  l-chloro-2-acetonaph- 
thalide  (Glaus  and  Jack),  A., 
i,  325. 

C9H8N5O6CI,  from  picric  chloride  and 
diazomethane  (Heinke),  A.,  i,  413. 

C9H11NO2,  from  3-acetoacetylpyridine 
on  reduction  (Ferenczy),  A., 
i,  271. 

C9H11N3O2,  from  ethylic  cyanacetate 
and  methyl  butyl  ketone  (Pas- 
quali), A.,  i,  273. 

C10H9NO,  and  CjoH^NO,  obtained  by 
action  of  ammonia  on  ethylic 
benzoylpropionate  (Kugkl),  A., 
i,  199. 
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Substance  C]oHnN,04,  from  tho  aniline 
derivative  of  oximidoacetic  acid  and 
nitrous  acid  (Jovitscuitsch),  A., 
i,  93. 
CjaHiiNjOj,     from     1:8: 5-frtnitro- 
benzene  and  diazomethane(  H  EIN  K  e), 
A.,  i,  418. 
CxoHjjNgOg,  from  trinitrotoluene  and 
diazomethane  (Heinke),  A.,  i,  413. 
CioH„Br,0,   and    CioH,iBr,0„   from 
camphoquinone     (Manassx      and 
Samuel),  A.,  i,  147. 
Ci(iHi4N40,H»,  from  nitroso-i8-phenyl- 
hvdroxylamine  and  mermiry  acetam- 
itle  (FuKflTER),  T.,   788 ;  P.,  1898, 
169. 
CJ1H10O4,      derived     from     physciol 

(Hbssb),  a.,  i,  534. 
CijHijNO,  a  nitro-lactone  from  can- 
nabinol,  and  it8Balta(  Wood,  Simvey, 
and  Eabtkkfibld),  P.,  1898,  67. 
CiiH„Nj07,      from     ^nnitrophenylic 
acetate  and  diazomethane  (Ueinke), 
A.,  i,  413. 
C11H14O4,     derived     from     physciol 

(Hesse),  A.,  i,  532. 
CiiH,jN,0,  from  ethylic  cyanacetata 
ana  methyl  hexyl  kotone( Pasqdali), 
A.,  i,  273. 
CiiH]gN,Oe,  from  ethylic  8odio(2icyano< 

glutaconate  (Ekkera),  A.,  i,  297. 
Ci,H,7N0,  from  hydroxycarbofencho- 

noue  (Wallacu),  A.,  i,  487. 
CiyHijOgNg,  from  ethylic  aodiomalon- 
ate  and    cyanogen  (Traube),   A., 
i,  241. 
C|,Hi,NOsS,   from,    ethylic    a-chlor- 
acetate      and      o-aminothiophonol 
(Unoer  and  Graff),  A.,  i,  96. 
Ci.Hj408N,Na2,  from  ethylic  sodioma- 
lonate  and  cyanogen  (Traube),  A., 
i,  241. 
CjjHisN,      from      methylketol      and 
methylic    iodide,    constitution     of 
(Bkunner),  a.,  i,  884. 
CjjHjjOj,  from  oxidation  of  octylenic 
glycol  isobutyrate(BRAUCHBARand 
Kohn),  a.,  i,  364. 
CisUisN^Og,  from  cannabinol  and  its 
salts  (Wood,  Spivey,  and  Raster- 
field),  P.,  1898,  67. 
CisHigNj04,      from     difurfurylidene- 
acetone   and  hydroxylamine   (MiN- 
UNNi),  A.,  i,  195. 
CijHa40io,  obtained  by  hydrolysis  of 

strophanthin  (Feist),  A.,  i,  329. 
(Ci4HjoN)i,  from  benzoic  chloride  and 
diphenyldibenzylidenehydrotetr- 
azone  (MiNUNNi),  A.,  i,  192. 
Ci4HiiNj02,  fromo-aminobenzophenyl- 
hydrazide  and  carbonylic   chloride 
(RuPE  and  Roesler),  A.,  i,  573. 


Sabatanee  Ci4H,jN3S2,  from  bromacetic 
bromide  and  o-aminothiophenol(UN- 
OBR  and  Graff),  A.,  i,  96. 
C]4HjgN40j,  from  phenylhydrazino-a- 
acetopheuylhydrazide  and  carbonylic 
chloride    (Rupe,    Hebeklein  and 
Roesler),  A.,  i,  572. 
Ci^HjgNjOj,     from      anilido-oximido- 
acetic  acid  and  nitrous  acid  (Jovit- 
scuitsch), A.,  i,  93. 
CijHgBrO],      from      bromomorphenol 
methylic  ether  and    chromic    acid 
(Vonoerichtkn),  a.,  i,  98. 
CisHggN^  from  the  action  of  heat  on 
tho  hydrazonc  of  methylheptenone, 
and  also  from  the  action  of  phenyl- 
hydrazine  on  2-mcthyl-6-heptanone- 
8-0I  (Vekley),  a.,  i,  557. 
CisHggO,    from   action    of   sulphuric 
acid  on  coal  gas  and  its  sulphonic 
acid  (Fritzsohe),  A.,  i,  116. 
C|jHnCINgO,  from   l-phenyl-5-pyrro- 
diazolonc    and    phosphorus   itenta- 
sulphide  (Andreocci),  A.,  i,  278. 
C]|H||NgO,     from     l-pheuyl-5-pyrro- 
diazolone  and  phosphorus  anhydride 
or   oxychloride   (Andbbocci),    A., 
i,  277. 
Cij  H 1  jOj  +  J  H,0,      from      pyrogal  lol 
anaacetaldehyde(KAUL),  A.,  i,  258. 
CigH|gOi,,    obtained    by  oxidation  of 

pyrogallol(BEiaHELOT),  A.,  i,  645. 
CjgH,jN,C10,    from  phenyl  hydrazine 
and   butylchloral    hydrate ;  acetyl, 
benzoyl,  silver,  ethyl,   and   propyl 
derivatives  (Brunner    and    Eier- 
mann),  a.,  i,  415. 
CijHjyOg,  from  the  triniethylic  ether  of 
aniinopyrogallol   and   nitrous    acid 
(BioiNKLLi),  A.,  i,  251. 
CjjHiyNjOaHK,       from       diazoaniino- 
benzene      and       mercuryacetamide 
(FoRSTER),  T.,  793  ;  P.,  1898,  169. 
CijH jjOgNj, Na,,   from    ethylic  sodio- 
malouate  and    cyanogen  ;  action  of 
water   on,  and  of  methylic  iodide 
on  (Traube),  A.,  i,  241. 
Ci7Hi5Br4N03iBaO  H  lip,     from 
o-te<rabroraomorphine  hydrobromide 
(Causse),  A.,  i,  702. 
C17HJ8N2O2,  from  aniline  and  pyruvic 

acid(Si.M0N),  A.,  i,  152. 
Ci7HigN202)    from    dibenzylideneacet- 
one  and  hydroxylamine  (MiNUNNi), 
A.,i,  195. 
Ci7HigN03,  from  the  action    of   sul- 
phuric   acid  on   scopolamine   (Lu- 
boldt).  A.,  i,499. 
C17H20N2O6,     formed     by     action    of       ^1 
nitric  acid  on    cannabinol  (Wood,        ^b 
Spivey  and  Easterfield),  P.,  1898, 
67. 
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Substance,  Cii^HjoNjOg,  from  Cx^HjoNjOg, 

from  caiinabinol  (Wood,  Spivey  and 

Easterfield),  p.,  1898,  67. 
CigHioNjSg,    fi'om   o-methylquinoline 

and  sulphur  chloride,  oxidation  of, 

(Edinger),  a.,  i,  92. 
(C9H5NS)2,  from  sulphur  chloride  and 

i-methylquinoline  (Edinger),    A., 

i,  206. 
C18HJ2O4,      from      hydroxybisdiketo- 

hydrindene  on  reduction  (Gabriel 

and  Leupold),  A.,  i,  481. 
C]8Hi402,      from      piperonalresaceto- 

phenone   monethylic    ether    dibro- 

mide  and  alcoholic  potash  (Emile- 

wicz    and  von  Kostanecki),  A., 

1,  370. 
C38HJ4O9,  from  gallic  acid  and  acetal- 

dehyde  (Kahl),  A.,  i,  260. 
C18H14N2O2,  and  its  acetyl  and  poly- 

acetyl  derivatives  (Mohr),  A.,  i,  27. 
Ci8HjgBr402,  from  rt!ibromo-^-acetoxy- 

i^-cumylic  bromide    (Auwers    and 

Sheldon),  A.,i,  647. 
Cj8Hi6N80,  from   l-phenyl-3-methyl- 

pyiTodiazolone    (Andreocci),     A., 

i,  277. 
(C18H21NO4?),  formed  by  reduction  of 

protopine   (macleyine)  (Hopfgart- 

ner),  a.,  i,  607. 
CjgHjgOio,  the  colouring  matter  of  red 

grapes  ;  its  anhydride   and   deriva- 
tives (SOSTEGNI),  A,,  i,  331. 
CjgHgiNOj,  from  ethylic  acetoacetate 

and benzylideneaniline (Schiff),  A., 

i,  288. 
C19H22N2O2,     from    ^-tolnidine    and 

pyruvic  acid  (Simon),  A.,  i,  152. 
Ci9H23^2^2>     fiom     o-toluidijie    and 

pyruvic  acid  (Simon),  A.,  i,  152. 
C20H12O4,    obtained  from    benzoylpro- 

pionic    acid,     and    an      isoraeride 

(Kugel),  a.,  i,  198. 
C20HJ4O3,  obtained  from  j8-benzoylpro- 

pionic  acid  (Kugel),  A.,  i,  198. 
C20H20O1J,    obtained  by  oxidation    of 

pyrogallol  (Berthelot),  A.,  i,  645. 
C20H20O16,    obtained  by  oxidation    of 

pyrogallol  (Berthelot),  A.,  i,  645. 
€20^2208,  m.  p.  68°,  obtained  by  benzo- 

ylating    the    compound    Ci3H,j40io 

(Feist),  A.,  i,  329. 
C20H24O7CI,   obtained    from  diacetyl- 

chlorhydroethylcedriret      (Lieber- 

mann  and  Cybulski),  A.,  i,  379. 
C21H23N3O8,    a   derivative  of   canna- 

binol  ;  its  salts  (Wood,    Spivey, 

and  Easterfield),  P.,  1898,  104. 
C21 1^26021,    formed   by   hydrolysis    of 

acetyl -cannabinol      and      its  nitro- 

derivative    (Wood,     Spivey,    and 

Easterfidld),  p.,  J898,  104, 


Substance,  C21H26N2O2,  from  the  action  of 
TO-xylidene  on  pyruvic  acid  (Simon), 
A.,i,  152. 

C22H2oBr404,  obtained  by  heating  di' 
bromo-^-acetoxy-ifecumylic  bromide 
with  sodium  ethoxide  (Auweks 
and  Sheldon),  A.,  i,  647. 

C22H23NO2,  from  the  action  of 
benzaldehyde  on  tropinone  ;  and 
derivatives  of  (Willstatter),  A., 
i,  164. 

C24H11N2CI19,  obtained  by  action  of 
nitrogen  chloride  on  dimethylaniline 
(Hentschel),  a.,  i,  130. 

C24H30O5  +  l^HgO,  obtained  by  hydro- 
lysis of  strophanthidin  (Feist),  A., 
i,  329. 

C26Hj804,  from  resorcinol  and  benzylic 
chloride  ;  and  tetracetyl  derivatives 
of  (Pawlewski),  a.,  i,  322. 

C2'7H28N404,  formed  by  conden.sation  of 
diazotised  aniline  and  santonic  acid 
(Wedekind),  a.,  i,  596. 

CagHjpPs.  from  benzaldehyde  and 
gallic  acid  (Kahl),  A.,  i,  260. 

C28H20N2O3,  from  benzoic  chloride  and 
diphenyldibenzylidenehydrotetraz- 
one(MiNUNNi),  A.,  i,  192. 

Cg8H26N702Cl,  from  phenylhydrazine 
and  chloral  hydrate  ;  acetyl,  benzoyl, 
silver,  ethyl,  and  propyl  derivatives 
(Brunner  and  Eiermann),  A., 
i,  414. 

CgsHaeNYOgBr,  from  phenylhydrazine 
and  bromal  hydrate  ;  acetyl,  benzoyl, 
silver,  ethyl,  and  propyl  derivatives 

(BRUNNERandElERMANN),A.,i,415. 

C2SH33N9O4,  from  action  of  phenyl- 
hydrazine  on  tropinone  dioxima 
hydrochloride  (Willstatter),  A., 
i,  162. 

C28H34S2O3N4,  obtained  from  p-toluene- 
sulphinic  acid,  of  phenylmethylhy- 
drazide  (Halssig),  A.,  i,  141. 

^28H3fiNio05,  from  action  of  phenyl- 
hydrazine  on  tropinone  dioxime 
(Willstatter),  A.,  i,  162. 

C32H2oN'40  (Witt  and  Dedichen),  A., 
i,  144. 

C32H22N'402,  from  anilineazo-o-naph- 
thol,  acetyl  derivative  (Witt  and 
Dedichen),  A.,  i,  144. 

C34H24N3O3CL,  from  bromotoluene- 
azosalicylic  acid  and  a-naphthyl- 
amine  hydrochloride  (Hewitt  and 
Stevenson),  A.,  i,  593. 

C34H40N2O7,  from  the  action  of 
sulphuric  acid  on  scopolamine 
(Luboldt),  a.,  i,  499. 

C39H33Br]i04,  obtained  by  action  of 
bromine  on  strophanthidin  (Feist), 
A.,  i,  329, 
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Snbatanee,    CgftHg^N^,    from   a-phenyl- 
benzylhydrazine      and     carbamide 
(MiNUNNi),  A.,  i,  191. 
CgaHjiBrjOjo,  obtained  by    action   of 
bromine  on  strophanthidin  (Feist), 
A,,  i,  829. 
C42H34N4O4,  from   action   of   benzoic 
chloride  on  diphenyldibenzylidene- 
hydrotetrazono      (Minunni),     A., 
i,  192. 
Saccinanilide,  action  of  acetic  anhydride 
on    (Pkchmann    and  Sohmitz),   A., 
i,  320. 
Sncciiuc  acid,  obtained  from  the  wood 
of  Ooupia  tomentoaa  (Dcnstan  and 
Henry),     T.,     226;    P.,      1898, 
44. 
transference    ratios    of   (Bein),    A., 

ii,  654. 
electrolytic  dissociation    of   (Smith), 

A.,  ii,  285. 
action  of  silent  electric  discharge  on, 
in    presence     of    nitrogen     (Bbr- 
tiielot),  a.,  i,  558. 
effect  of  temperatare  on  the  acidity  of 
(Droener),  a.,  i.  404. 
Saooinie  acid,  potassium  salt,  compounds 
of  with  the  succinates  of  copper, 
nickel,  zinc,  lead,  calcium,  man- 
ganese   and     magnesium     (Kky- 
NOLD8),     T.,     701  ;    P.,     1898, 
167. 
electrolysis  of  solutions  of  (Peter- 
sen), A.,  i,  358. 
sodium  salt,  action  of  acetic  anhydride 

on  (Fittio),  a.,  i,  12. 
rates  of  formation  of  normal  and  acid 
alkylic     salts    of    (Blaise),      A., 
i,  561. 
ethylic  salt,  velocity  of  hydrolysis  of 
(Knoblauch),  A.,  ii,  424  ;  (Hjelt), 
A.,ii,  566. 
Saccinic  acid,  estimation  of,  in  presence 
of  tartaric  and  lactic  acids  (Bordas, 
JouLiN  and  de  Raczkowski),  A., 
ii,  545. 
estimation  of,  in  wines  (Muller),  A., 
ii,  57. 
Saccinic   acid,    ti-chloro-,  or  d-bromo-, 
conversion    of,     into   Z-malic    acid 
(Walden         and       Lutz),      A., 
i,  127. 
Z-bromo-,  or  ^chloro-,  action  of  silver 
oxide     and    of     methyl    alcoholic 
ammonia  on  (Walden  and  LiTTz), 
A.,i,  127. 
dibromo-,  alkali  salts  of,  decomposi- 
tion of,  on  heating  (Lossen),  A., 
i,  356. 
normal  salts,  decomposition  of,  with 
water  (Lossen  and  Reisch),  A., 
i,  357. 


Saocinio  acid,  chlorobromo-,   fumaroid 
form  of,  and  ethylic  salt ;  action 
of  )ihosphoric  anhydride,  of  water 
and  of  alcoholic  jiotashon  (Wal- 
den), A.,  i,  176. 
malcoid  form   of,  ethylic  salt  and 
anhydride    of     (Walden),    A., 
i,177. 
cyano-,  ethylic  salt,  action  of  ethylic 
a-bromwobutyrate    and  sodium 
ethoxide    on    (Bartue),     A., 
i,  407. 
action  of  trimethylenic  bromide 
and       sodium      ethoxide      on 
(Bartue),  A.,  i,  406. 
halogen   derivatives,  optically  active, 
action      of     silver    carbonate     on 
(Walden),  A.,i,  178. 
Saccinic     acid,    the    half  aldehyde    of 
{fi-ahlchi/(hpropionie  acid),fTom  acotal- 
malonic  aiid  (Prrkin  and  Si-rank- 
ling),  P.,  1898,  112. 
Mo-Saccinic  acid  {viethyhnalonic    acid, 
cthancaadicarhoxylic  acid),  electro- 
lytic dissociation  of  (Smith),  A., 
ii,  286. 
alkali  salts,  electrolysis  of  (Petersen), 

A.,  i,  863. 
ethylic  salt,  action  of  ethylic  a-bromo- 
butyratc  on  the  sodium  derivative 
of  (AuwERs  and  Fkitzweiler),  A., 
i,  126. 
ito-Saccinie  acid,  aj3-e2tbromo-,  ethylic 
salt     (Perk  IN     and     Haworth), 
T.,  342;  P.,  1898,  45. 
chlorobromo-,    fumaroid  and  maleoid 

forms  of  (Walden),  A.,  i,  176. 
halogen  derivatives  of,  synopsis  of  the 
bcliaviour  of  (Walden),  A.,  i,  177. 
Saccinonitrile  {cthylcnic  cyanide),  equi- 
librium in  systems  containing  water, 
alcohol,    and    (Schreinemakers), 
A.,  ii,  .564. 
water,   and  benzoic  acid,  equilibrium 
between    (Schreinemakers),    A., 
ii,  424. 
Saccinophenylamic  acid,  and  its  chloro- 
derivative,  methylic  salts  of  (Hooge- 
weuff  and  van  Dorp),  A.,  i,  589. 
Sucrose  {sacx^harosc,  cane-sugar),  presence 
of,  in  oak  wood  and  bark  (Metz- 
ger).  A.,  ii,  88. 
freezing     points     of     solutions      of 
(Raoult),  a.,  ii,  470;  (Ponsot), 
A.,  ii,  555. 
heat    of    solution    and    dilution    of 

(Stackelberg),  A.,  ii,  498. 
boiling    point    of    solutions     of,    in 
aqueous    alcohol     (Steuber),    A., 
ii,  207. 
vapour  pressures  of  dilute  solutions  of 
(Dietebici),  a.,  ii,  207. 
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Sacrose  {saccJiarose,  cane-sugar),  inver- 
sion of,  by  water  ^  and  amido- 
acids  (Rahman  and  Sulc),  A., 
i,  348. 

velocity  of  inversion  of,  by  acids 
(Cohen),  A.,  ii,  370. 

partial  hydrolysis  of,  by  alkalis 
(Wroblewski),  a.,  i,  714. 

action  of  hydrogen  bromide  and  hy- 
drogen chloride  on,  in  presence  of 
ether  (Fenton  and  Gostling),  T., 
556. 

action  of  hydrogen  peroxide  on,  in 
presence  of  ferrous  sulphate  (Cross, 
Be  VAN,  and  Smith),  T.,  465,  471  ; 
P.,  1899,  116. 

action  of  sulphurous  and  hyposulphur- 
ous  acids  on  pure  and  impure  solu- 
tions of  (Beaudet),  a.,  i,  618. 

oxidation  of,  with  potassium  perman- 
ganate (Feilitzen  and  Tollens), 
A.,  i,  118. 

rate  of  reduction  of  ferric  alum  by 
(Long),  A.,ii,  329. 

inversion  of,  by  peas  germinating  in  a 
vacuum  (Godlewski  and  Polzen- 
lusz).  A.,  ii,  400. 

activity  of  yeast-extract  with  ( BuCH- 
NER),  A.,ii,  396. 

inversion  of,  in  the  stomach  (Ferris 
and  Lusk),  A.,  ii,  238. 

fate  of,  in  the  organism  after  subcu- 
taneous injection  (Voit),  A., 
ii,  344. 

oc^onitrate  (Will  and  Lenze),  A., 
i,  228. 

Beet  sugar,  occurrence  of  lithium, 
manganese,  and  titanium  in  the 
residue  from  (voN  Lippmann),  A., 
ii,  180. 

estimation  of  traces  of  lead  in  (Kass- 
ner),  a.,  ii,  459. 

American,    detection   of   raflSnose    in 
(Stone  and  Baird),  A.,  ii,  249. 
Sucrose,  detection  and  estimation  of : — 

detection  of  (Papasogli),  A., 
ii,  651 

detection  of,  by  cobalt  solution  (Papa- 
sogli), A.,  ii,  194. 

estimation  of  traces  of  load  in  (Koll- 
REPP),  A.,  ii,  459 

estimation  of  raffinose  in  presence  of 
(Herles),  a.,  ii,  253. 

estimation  of,  in  chocolate  (Rocques), 
A.,  ii,  195. 

estimation  of,  in  cocoa  (de  Koningh), 
A.,  ii,  314. 

estimation  of,  in  wine  (Borntbager), 
A.,  ii.  264. 
Sugar,  non-ferraentable,'  obtained  from 

saporubrin       (von      Schulz),      A., 

i,  204. 


Sugar,  transformation  of,  into  starch  in 

resting  potatoes  (Bersch),  A.,  ii,  41, 
synthetical,  from  glycollic  anhydride, 

action   of   hydrogen    bromide    and 

hydrogen   chloride  on,  in  presence 

of  ether  (Fenton  and  Gostling), 

T.,  557. 
obtained  by  hydrolysis  of  myrticolorin 

and  its  osazone  (Smith),   T.,   700  ; 

P.,  1898,  167. 
production   of,   from  albumin  in   the 

organism  (Blumenthal),  A.,  ii,  239. 
formation  of,   from  fat  by   the   liver 

(Weiss),  A.,  ii,  343. 
production  of,  from  proteids  (Blumen- 
thal), A.,  ii,  239. 
mode  of  production  of,  in  the  liver  after 

death  (Pavy),  A.,  ii,  239. 
r81e  of,  in  metabolism  (Zuntz),   A., 

ii,  238. 
physiological  value  of  (Chauveatj), 

A.,  ii,  528. 
estimation  of     (Borntrager),      A., 

ii,  356. 
estimation  of,  in  wines (Pinette),  A., 

ii,  194. 

Sugar-beet  seed,  constituents  of,  and  of 

its  ash  (Nestler  and  Stoklasa),  A., 

ii,  401. 

Sugar-cane.  See  Agricultural  Chemistry. 

Sugar,  invert-,  estimation  of,  by  Peska's 

method  (Andrlik),  A.,  ii,  355. 
Sugar-liquors,  estimation    of  lime    in, 
volumetrically  (Fradiss),  A.,  ii,  190. 
Sugars,  fate  of,    in  the  organism   after 

subcutaneous  injection  (Voit),  A., 

ii,  344. 
activity  of  yeast  extract  and  of  living 

yeast  cells   on   various,    compared 

(Buchner),  a.,  ii,  396. 
estimation     of,     gravimetrically,     by 

Fehling-AUihn's  process  (AmbIjhl), 

A.,  ii,  98. 
Sugars.     See  also  : — 
Arabinose. 
Cane-sugar  (sucrose). 
Caroubinose. 
Cyclose. 
Dextrose. 

Dulcitol  and  iso-Dulcitol. 
Erythritol. 
(^-Fructose  (levulose). 
Galactoses. 
Galtose. 
Gentianose. 
Glucoheptose. 
Glucose  (dextrose). 
Glutose. 
Lactose. 
Levulose. 
Lyxose. 
Maltose  and  iso-Maltose. 
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Sagars.     See  also  : — 

Mannitol. 

(f-Mannose. 

Melibioso. 

Methyl  pentose. 

Milk-sugar  {lactose), 

Fentoses. 

Raffinose  {mclilose). 

Khamnitol. 

Bhamuoso. 

Saccharose  (sucrose). 

Sorbinose. 

Sorbitol. 

Sorbose. 

Sucrose. 

Tagato«e  and  f -Tagatose. 

Talose. 

Trehalose. 

Xylitol. 

Xylose. 
Saint  of  wool,  volatile  fatty  acids  and 
fermentation  products  of  (Bdisine), 
A.,  i,  175. 

preparation  of  acetone  oil  and  methyl 
ethyl  ketone  from  (Buisine),  A., 
i,  852. 
Sulphinic'chloridei,  double  salta  of,  with 

iiiercuric  chloride   (Stiiomholm),  A., 

i,  624. 
7/1  -8alphob«nxeneaio-}>i  -benzoic        acid 

and  its^'-amino-  derivative  (Lob),  A., 

i,  ess. 

S-j7-Salphobenzeneaio-2-hydroxynaph- 

thaquinone  sodium  derivative  (Kkhk- 

MANN  ftnd  Golden BKRo),  A.,  i,  34. 
Sulphobenzide  (List   and    Stkin),   A., 

i,  58;'). 
o-Solphobenzoic  acid,  its  salts  and  anhy- 
dride (SonoN),  A.,  i,  428. 
o-Snlphobenzoic  chlorides  and  anilides, 

isomeric  (List  and  Stein),  A.,i,  584. 
Salphocamphophenol,  conversion  of,  into 

dinitro-o-cresol      (Cazeneuvk),      A., 

i,  148. 
Snlphocamphylic  acid,  salts,    chloride, 

bromide,    and    constitution   of  (Per- 

KiN),  T.,  820;  P.,  1895,  23;    1897, 

200  ;  1898,  169. 
p-Salphonaphthaleneazohydrozynaph- 

thaqainone  sodium  derivative  (Kehr- 

MANN  and  Goldenberg),  A.,  i,  34. 
Sulphones.     See  : 

Benzenediazosulphone. 

Benzenesulphonhydroxamic  acid. 

p-Benzoyldiphenylsulphone. 

Cresolsulphon  ph  th  alein . 

»J/-Cumenean^idiazosul  phone. 

Diphenyldiallyldisulphoneoxydisnl- 
phide. 

Di-2^-tolylsulphonephenylhydrazine. 

p-Methoxysulphonefluorescein. 

Naphthylallylsulphone  sulphide. 


Salphonea.    See : — 

Naphthyldiamylallyltrisulphone. 

Orcinolsulphonphthalein. 

Phenolsulphonphthalein  and  Phonol- 
sulphonjihthalin. 

Phenylallyldiamyltrisulphone. 

Phenylallyldisulphone. 

p-  Phenylsulphonebenzoic  acid. 

Pyrogallolsulphonphthalein. 

Quinolsulphonphtnalein. 

Rcsorcinolsulphonphthalein. 

Toluenesulplionic  acid  ethylsulphone. 

Tolyliiilyltlisulphone. 

p-Tolylallylsnlphoncsulphide. 

Tolyldiamylallyltrisulpnone. 

7)-Tolyldiphenylallyltrisnlphone. 

/)-Tolylphenylazosnlphone. 
Sulphongallein.    Sec  Pyrogallol8uli)hon- 

])lithalcin. 
Snlphonic    acid     from    action    of  sul- 
phuric acid  on  coal  gas  (Fritzsche), 

A.,  i,  115. 
Snlphonic  acids,   general  behaviour  of 

(KoiiLEu),  A.,  i,  68. 
Sulphur,   molecular   weight  of,    in  the 
liquid  state,   and  lieat  of  evapora- 
tion of  (Traube),  a.,  ii,  469. 

dielectric  constant  of,  at  - 1 85°  when 
mixed  with  ice,  or  in  solution  in 
carbon  bisulphide  (Dewak  and 
Fi.KMiNo),  A.,  ii,  279. 

volatility  of  (Porter),  P.,  1898,  65. 

solntion  of,  in  methylenic  di-iodide 
(Madan),  p.,  1898,  101. 

action  of  anhydrous  nitric  acid  on 
(Veley  and  Manlev),  A.,  ii,  277. 

action   of    sodium    on     (Locke    and 
Austell),  A.,  ii,  575. 
Solphnr  7W<mochloride,  reaction  of  silicon 
tetrachloride  and  (Harold),  A., 
ii,  509. 
action  of,  on  minerals  (Smith),  A., 
ii,  571. 

hydride.     See  Hydrogen  sulphide. 

SnlphideSi  estimation  of,  in  presence  of 
sulphites,  sulphates,  and  thiosul- 
phates  (Richardson  and  Ayk- 
royd),  a.,  ii,  91. 
Sulphur  dioxiie  {sulphurous  anhy- 
dride) conductivity  of,  after  expo- 
sure to  Rbntgen  rays  (Rutherford), 
A.,  ii,  113. 

volumes  of  mixtures  of,  with  carbonic 
anhydride  (Leduc),  A.,  ii,  326. 

mixed  hydrates  of,  with  other  gases 
(de  Forcrand  and  Sully),  A., 
i,  396. 

reduction   of,     to   hydrogen  sulphide 
(Donath),  a.,  ii,  159. 
Sulphur  trioidie  {sulphuric  anhydride) 

valuation    of    (Rosenlecber),     A., 

ii,  404. 
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Salphur  acids,  action  of  potassium  per- 
manganate and  of  sodium   peroxide 

on   the  (LoNGi  and   Bonavia),  A., 

ii,  570. 
Salpharons  acid,  effect  of  temperature 
on  the  acidity  of  (Degener),  A., 
i,  404. 

sodium  ethylic  salt,  decomposition 
of;  action  of  ethylic  iodide  on 
(Rosenheim  and  Liebknecht), 
A.,i,  290. 
Sulphurous  acid,  detection  and  estima- 
tion of: — 

detection  of  (Jervis),  A.,  ii,  404. 

estimation  of,  in  presence  of  sul- 
phides, sulphates,  thiosulphates 
(Richardson  and  Aykroyd),  A., 
ii,  91. 

separation  of  dithionic  acid  from 
(LoNGi  and  Bonavia),  A.,  ii,  637. 

separation    of    thiosulphuric     acid 
from    (AuTENRiETH    and    Win- 
DAUs),  A. ,  ii,  452. 
Salphuric  acid,  source  of,  in  bone  ash 
(Bielfeld),  a.,  ii,  529. 

conductivity  of  (Kohlrausch, 
HoLBORN,  and  Diesselhorst), 
A.,  ii,  367. 

transference  ratios  of  (Bein),  A., 
ii,  553. 

polarisation  in  the  electrolysis  of 
(Jahn),  A.,  ii,  497. 

vapour  pressures  of  dilute  aqueous 
solutions  of  (Dieterici),  A., 
ii,  207;  (Richards),  A.,ii,  471. 

dilute,!  relative  pressures  of  sul- 
phuric acid  and  water  in  the 
vapourof  (Dolezalek),  A.,ii,  422. 

action  of  copper  on  (Baskerville), 
A.,  ii,  22. 

action  of  hydrogen  on  (Berthelot), 
A.,  ii,  160. 

action  of,  on  mercury  (Berthelot), 
A.,  ii,  164. 

equilibrium  between  ethylic  alcohol 
and  (Zaitschek),  A.,  ii,  19. 
Sulphates,     metallic,    influence      of, 
on    germinating    seeds   (Vande- 
velde),  a.,  ii,  302. 
Sulphuric  acid,  estimation  of : — 

estimation  of  (Marboutin),  A., 
ii,  254. 

estimation  of  combined,  volumet- 
rically  (Telle),  A.,  ii,  451  ; 
(Ruoss),  a.,  ii,  644. 

estimation  of,  in  presence  of  sul- 
phides, sulphites,  thiosulphates 
(Richardson  and  Aykroyd),  A., 
ii,  91. 

arsenical,  estimation  of  phosphoric 
acid  in  (L0GE8  and  MDhle),  A., 
ii,  48. 


Salphur  acids. 
Sulphuric  acid,  estimation  of: — 
estimation     of,     in    water    simul- 
taneously with  calcium  (Robin), 
A.,  ii,  452. 
fuming,      valuation     of     (Rosen- 
lecher),  A.,  ii,  404. 
Persulphates  (Marshall),  A.,  ii,  570. 
Thiosulphuric  acid,  behaviour  of,  in 
presence     of     sulphurous      acid 
(Aarland),  a.,  ii,  216. 
salts  of,  action  of  arsenites,    anti- 
monites  and  stannites  on  (Wein- 
LAND  andGuTMANN),  A.,  ii,  570. 
titration     of,      witli      iodic     acid 

(Walker),  A.,  ii,  139. 
estimation  of,  in    presence   of  sul- 
phides, sulphites  and    sulphates 
(Richardson  and  Aykroyd)  A., 
ii,  91. 
separation  of  sulphurous  acid  from 
(Autenrieth     and    Windaus), 
A.,  ii,  452. 
Salphur,  estimation  of: — 

estimation  of,  in  coal  gas  (Longi),  A., 

ii,  535. 
estimation  of,  in  presence  of  iodine, 
when  combined  (Longi  and  Bon- 
avia), A.,  ii,  637. 
estimation  of,  in  iron  (Herting),  A., 
ii,  90;  (Schulte),  A.,  ii,  45,  350; 
(Campredon),  a.,  ii,  350  ;  (Lucas), 
A.,  ii,  482,  483. 
estimation  of,   in  steel   (Lucas),   A., 

ii,  482. 
estimation  of,  in  iron,    steel   and   cast 
iron,  colorimetrically  (Lucas),  A., 
ii,  483. 
estimation    of,  in   pyrites  (Glaser), 
A.,  ii,  90. 
Sumach,    action  of  Hiibl's   reagent   on 
(ISoettinger),  a.,  i,  199. 
Sicilian  {Rhus  coriaria),  the  adultera- 
tion of,  and  detection  of  (Perkin  and 
Wood),  T.,  374 ;  P.,  1898,  104. 
Venetian,    presence   of  myricetin  in, 
and  tanning  properties  of  (Perkin), 
T.,  1017;  P.,  1898,  183. 
Sundtite,    identity    of,     with    andorite 

(Prior  and  Spencer),  A.,  ii,  120. 
Sunflower      seeds.      See     Agricultural 

Chemistry. 
Superphosphates.      See       Agricultural 

Chemistry. 
Suprarenal       capsules,      catechol-like 
substance  in  the  (von  FIjrth),  A., 
ii,  85. 
comparative       physiology      of      the 
(Vincent),  A.,   ii,    343  ;    (Moore 
and  Vincent),  A.,  ii,  394. 
physiological    action    of  extracts    of 
(Vincent),  A.,  ii,  176. 
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Surface     tension    of    dilute     aqueous 
solutions  (Dorset),  A.,  ii,  17. 
of    liquid    fluorine     (Moismax    and 
Dkwak),  v.,  1897,  181. 
Sylvan.     Set;  '^-Mcthylfurfuran. 
Syntagmatite,  from  Piedmont  (Horn), 

A.,  li,  2li:>. 
Bjriagic  acid,  preparationof  (Gadambr), 
A.,  i,  197. 

T. 

Tachyhydrite,  substances   isomorphous 

with  (Schulten),  a.,  ii,  612. 
Taenite,  from  the  licaconsftold  meteorite 

(CoiiKN),  A.,  ii,  171. 
Taka-diaatase,  purification,  composition, 
and  proteid  nature  of  (Wroblewski), 
A.,  i,  506. 
Talcose,  schist  from  Yalais  (Boh.vky), 

A.,  ii,  235. 
Tallow,  detection  of,  in  lard  (Ball6),  A., 

ii,  359. 
r^-Tal08«,    from   galactose,   naphthylhy- 
drazone  of  (dk  Bruyn  and  van  Ek en- 
stein),  A.,  i,  226. 
Tamarit  «/"rtca?M»  ("  bruca"),  the    col- 
ouring matter  of,  and  presence  of  gallo- 
and  ellagi-tannic  acids  in  (Pkrkin  and 
Wood),  T.,  380  ;  P.,  1898,  105. 
Tamaris  gallica,  the  colouring  principle 
of,  percentage  of  tannin  in  the  leaves 
of,  and  its  nature  (Pkrkin  and  Wood), 
T.,  380;  P.,  1898,  105. 
a-Tanacetogendicarboxylio    acid,    from 

sabinol  (Fromm),  A,  i,  676. 

Tannic  acid,   reaction  of,  with    Hiibl's 

reagent  (Hoettinger),  A.,  i,  30, 199. 

Tannin,  condensntion  of,  with  piperidine 

(Rosenheim  and  Schidrowitz),  T., 

144  ;  P.,  1897,  234. 

optical    activity    of   (Walden),   A., 

i,  199. 
behaviour  of,  in  the  organism  (Har- 

nack),  a.,  ii,  86. 
amount  of,   in  leaves  of  Rhu8  cotinus 
and  R.  rhodarUhrma  (Perkin),  T., 
1017,  1018;  P.,  1898,  183. 
nature  of  the  free,  in  kola  (Knox  and 

Prescott),  a.  ,  i,  278. 
in  oak  (wood  and  bark),  composition 
of,     and     decomposition    products 
(Metzger),  a.,  ii,  88. 
guarana,  the  preparation  and  compo- 
sition of  (Kirmsse),  a.,  i,  535. 
detection  of,  by  formaldehyde  (Ende- 

mann),  a.,  ii,  147. 
estimation  of  (Maschke),  A.,  ii,  318. 
estimation  of,  by  hide  powder  (Yocum), 
A.,  ii,  360. 
Tannins,  from  Hamamelis  bark(GRUTT- 
nek),  a.,  i,  598. 


Tannins,  fto.     See  also : — 
Gallotanuic  aciiL 
Glucosidetannin. 
Ilamamelitannin. 
Tantalite  from   Maine  (Wajirbn),  A., 

ii,  608. 
from  Tammela,   Finland  (Beooger), 

A.,    ii,  388. 
Tantalum  oxide,  action  of  sulphur  mouo- 

chloride  on  (Smith),  A.,  ii,  572. 
Tantalic  acid  and  various  tantalates, 

crystalline  (Holmquist),  A.,  ii,  388. 
Tapiolite  from  Finland  (Brogger),  A., 

ii,  SSS. 
from  Maine  (Warren),  A.,  ii,  608. 
(2- Tartaric  acid,  pre-senee  of,  in  oak  wood 

and  bark  (.Metzger),  A.,  ii,  88. 
allotropic  forms  of  (Nicol),  A.,  ii,  369. 
rotatory  power  of  solutions  of,  and  ot 

its     sodium     salt    (PiiiHRAM     and 

Glijckkmann),  a.,  ii,  494. 
electrolytic  dissociation    of   (Smith), 

A.,  ii,  285. 
action  of  silent  electric  discharge  on, 

in  presence  of    nitrogen  (Bekthe- 

lot),  a.,  i,  559. 
effect  of  temperature  on  the  acidity  of 

(Degener),  a.,  i,  404. 
action    of    dilute    an<l     concentrated 

alkalis  on  (Boesekkn),  A.,  i,  561. 
growth  of  a  citric-acid  forming  mould 

in,  and  on  lemons  (Wehmer),  A., 

ii,  398. 
Tartaric  acid,  salts  of,  a  new  bacillus 

tliat      ferments       (Grimbekt    and 

FicQUET),  A.,  ii,  443. 
beryllium    salt  and    its  double    salts 

(Rosenheim  and  Wage),  A.,  ii,  72. 
rubidium   salt,    rotatory    power    and 

density  of  solutions    of  (Pribram 

and  Glucksmann),  A.,  ii,  321. 
potassium  salt,  rotatory  power  of  solu- 
tions of  (PfiiBRAM     and    Glucks- 

mann),  a.,  ii,  494. 
sodium   ammonium   salts,    separation 

of  the  laevo-  and  dextro-  (Kipping 

and  Pope),  P.,  1898,  113. 
methylic  and   ethylic  salts,   rotatory 

powers  of  (Rodger  and  Brame),  T., 

301  ;  P.,  1898,  76. 
Tartaric  acid,   estimation  of  (Briajid), 

A.,  ii,  465. 
estimation  of,  in  presence  of  citric  acid 

(Borntrageh),  a.,  ii,  652. 
i-Tartaric  acid  {mesotartaric  acid),  for 

mation  of,  from  rf-tartaric  acid  and 

also  from  racemic  acid  (Boeseken), 

A.,  i,  561. 
Sacemic  acid,  formation  of,  from  d-t&r- 

taric    acid   and    also    from    meso- 
tartaric     acid     (Boeseken),     A., 

i,  561. 
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Tartaric  acid. 

Bacemic  acid,  rubidium  salt,  racemic 
decomposition    of   (van't   Hoff 
and  Muller),  A.,  i,  632. 
the  strychnine  compound  of  (Laden- 
BUBG  and  Doctor),  A.,  i,  707. 
Tartaric  acids,  d-  and  Z-,  affinity  of,  for 
cinchonine  and  nicotine  (Marck- 
WALD  and  Chwolles),  A.,  ii,  371. 
rubidium  salts  of  (van't  Hoff  and 
Muller),  A.,  i,  633. 
(?-,Z- audi-,  fate  of  the  stereoisomeric,in 
the  living  body  (Brion),  A.,  ii,  618. 
d-,    i-     and    r-,    reciprocal    transfor- 
mation of  (Holleman),  a.,  i,  515. 
Tartars,  crude,  analysisof  (Goldenberg, 
Geromont  and  Co.),  A.,  ii,  465,   545. 
Tartrazines,  constitution  of  (Gnehm  and 

Benda),  a.,  i,  209. 
Tartrouic  acid,  preparation  of,  from  di- 
hydroxytartai-ic  acid  (Fenton),  T., 
73;  P.,  1897,  224. 
conductivity  of  solutions  of  (Skinner), 
T.,  489;  P.,  1898,  121. 
Taylorite  from  Wyoming  (Knight),  A., 

ii,  610. 
Tea,  estimation  of  caifeine  in  (Spencer), 
A.,  ii,  60;  (Gane),  A.,  ii,    100; 
(Keller),  A.,  ii,  269. 
See  Agricultural  Chemistry. 
Tellurium  in  volcanic  products    of  the 
Lipari  Isles  (Cossa),  A.,  ii,  478. 
atomic    weight    of    (Metznek),    A., 

ii,  572. 
Telluride  of  bismuth  from  New  South 
Wales  (MiNGAYE   and  Card),  A., 
ii,  385. 
Tellurides  of   gold    (Chester),    A., 
ii,  603. 
from    California     (Turner),     A., 

ii,  611. 
from     Western    Australia     (Pitt- 
man),  A.,  ii,  385. 
from    South    Dakota  (Smith),  A., 
ii,  385. 
Tellurous  acid,  formation  of   (Rust), 
A.,  i,  137. 
Tellurium,  ■•estimation    of,    by    iodine 
(Morris  and  Fay),  A.,  ii,  404. 
separation  of  selenium  from  (Keller), 
A.,  ii,  638. 
Telluroacetophenone,  dichloro-  (Rust), 

A.,  i,  137. 
Telluroanisoilandits  dihvorao-,  dichloxo- 
and    fJiiodo-derivatives    (Rust),     A,, 
i,  137. 
Telluro-iJ-anisyl    methyl    ketone,    di- 

chloro-  (Rust),  A.,  i,  137. 
Tellurophenetoil,  dihvorao-  and  c?ichloro- 

(Rust),  a.,  i,  137. 
Telluroresorcinol,  dichloxo-  (Rust),  A., 
i,  137. 


Telluro-jo-tolyl  methyl  ketone,  dichloxo- 

(Rust),  A.,  i,  137. 
Temperature.     See  Thermochemistry. 
Tenebrio  molitor,  digestion  in  the  larva 

of  (Biedebmann),  a.,  ii,  614, 
Terebenthene   hydrochloride,  action    of 

sodium  on  (^tard  and  Merer),  A., 

i,  443. 
Z-Terebenthene,   behaviour   of,   towards 

sulphuric    acid    (Bouchard  AT    and 

Lafont),  a.,  i,  442. 
Terpenes,  conversion  of,  into  the  corre- 
sponding  derivatives  of  benzene  (vON 

Baeyer  and  Villiger),  A.,  i,  442. 
Terephthalaldehyde,    tetracetyl  deriva- 
tive of  (Tiiiele),  a.,  i,  469. 
Terpineol,  action  of  hydrogen  bromide 

on,  in  presence  of  ether  (Fenton  and 

GOSTLING),  T.,  558. 
Terra  japonica,  action  of  Hiibl's  reagent 

on  (Boettinger),  A.,  i,  199. 
Tetracetoquinol-2 : 5-diamide      (Kehr- 

MANN  and  Betsch),  A.,  i,  17. 
Tetracetoresorcinoldiamide  (  Kehrmann 

and  Betsch),  A.,  i,  17. 
Tetracetoxyazobenzene (Heilpern),  A., 

i,  250. 
Tetracetoxyxanthenedicarbozylic    acid 

(Mohlau  and  Kahl),  A.,  i,  262. 
Tetracetyldihydroxybenzyldihydrotetr- 

azine    (Pinner    and   Colman),    A., 

i,  95. 
Tetracetylnorguaiaretic  acid,  formation 

and     properties     of      (Herzig    and 

Schiff),  a.,  i,  327. 
Tetracetylsalicin,  chloro-,  bromo-,  and 

iodo-  (Vlsser),  a.,  i,  203. 
Tetracetyltetrabromomorin  ethylic 

ether  (Herzig),  A.,  i,  328. 
Tetralkylammonium      bismuth    iodides 

(Prescott),  a.,  i,  620. 
Tetrallylammonium  alum  (Orloff),  A., 

i,  231. 
Tetrazsoamyldiaminoquinone,   (Zichloro- 

(Jackson        and       Torrey),        A., 

i,  468. 
Tetraisoamyldiamino-oxyquinone,      di- 

chloro-,      di-^'so-amylamine     salt     of 

(Jackson  and  Torrey),  A.,  i,  468. 
Tetraspartic    acid     and    Tetraspartide 

(Schiff),  A.,  i,  68. 
Tetradymite  from  Hungary  (Muthmann 

and  Schroder),  A.,  ii,  78. 
Tetrethylammonium  chloride,  expansion 
during  the  dissolution  of,  in  water 
(Schiff     and     Monsacchi),     A., 
ii,  110. 
hydroxide,   dielectric  constant  of,   at 
-185°  (Dewar  and  Fleming),  A., 
ii,  279. 
mercuricyanide      (Stbomholm),      A.  - 
i,  625, 
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Tetrethylbeazene,     (fiatnino-,     and    its 

compound      with       ferric       chloride 

(Jannahch       and      Baktkls),      A., 

i,  565. 
Tetrethyldiaminobenzhydrol      (Klaobs 

and  Ai.i.KN'DoKKK),  A.,  i,  434. 
Tetrethyldiaminodim-hydrozyglyoxime 

N-phenylic    ether    (von    1'k<hmann 
and  SciiMiTZ),  A.,  i,  309. 
Tetrethyl  -;>-  diamino-7n  -  dihy  droxy  tri< 

phenylmethane,  2  :  5-(iu:hloro-,  and  its 

reueo-con)|)uitnd(GNEHM  and  SchOle), 

A.,  i,  313. 
Tetrethyldiamiaoglyozime     N-|ihcnylic 

ethur  (von  I'rchmann  and  Sciimitz), 

A.,  i,  309. 
Tetrahedrite,  action  of  salphnr  mono- 

clilorido  on  (Smitu),  A.,  ii,  571. 
Tetrahydrobemene.     Seec]/cA)-Hexene. 
Tetrahydroeaearrone,  oxinic,  and  semi- 

carluizone    (von     Hakyer    and    ViL- 

LKJKU),  A.,  i,  675. 
Tetrahydrofarandibensoic  acid,  and  its 

H.-ilLs  (("lAliKlKl,  and  K.scilKNliAcll)*  A., 

i,  671. 
Tetrahydronaphtholdisasobenxene 

(Jacvjiwon      ftnil      TriiNiu'i.i.),      A., 

i,  442. 
ar-TetrahydronaphUiyUo  ethylio  ether, 

;)  amino- (Jacobkun  and  Tuknbull), 

A.,  i,  441. 
<f-Tetrahydropapaverine,         rf-a-bromo- 

cnmpliDrsiiliihonato         (Poi'R         and 

Pkaciikv),  T.,  898  ;  P.,  1898,  123. 
^Tetrahyd^opapaTerine,  (2-a-bromocam- 

phoniulphonate,    and    </-a-clilorocam- 

^)horsul{>honat^•  (PorE  and  Peach ky), 
'.,  897;   P.,  1898,  123. 
Tetrahydropapaverine,      racoraic,    non- 
resohitiou  of,  by  tartaric  acid  (Pope 
and  Peach ey),  T.,  902. 
resolution    of,    into    optically  active 
components   (Pope  and   Peachey), 
T.,  893;  P.,  1898,  122. 
Tetrahydrophthalic     acid.      See    eyelo- 

llexi'nn-l  :  'J-dicarboxylic  acid. 
Tetrahydropyridine,       derivatives      of 

(Liri'),  A.,  i,  379. 
Tetrahydroqoinoline,  heat  of  formation 
of  (DELftPiNE),  A.,  ii,  501. 
action   of    formaldehyde    on    (Gold- 

schmidt),  a.,  i,  450. 
action  of  hydrogen  peroxide  on  (Ma as 

and  Wolffexstein),  A.,  i,  44. 
nitroso-,   electrolysis    of    (Widera), 
A.,  i,  686. 
Tetrahydrowoquinoline,  action  of  hydro- 
gen peroxide  on  (Ma as  and  Wolffen- 
.sTEix),  A.,  i,  44. 
Tetrahydrot^oqainolinesulphonic      acid 
(Maas    and     Wolfj-enstejn),     A., 
1,44. 


Tetrahydroqainolinemethylphoapho- 

ninm   iodide,    chloride,    and   platino- 

chloride  (MicHAELisand  Guossueim), 

A.,  i.  417. 
TetrahydroqainoUne-K-phosphine,   and 

its    oxido    and    sulphide    (MicUAELIs 

ami  Guossueim),  A.,  i,  417. 
Tetrahydrostrychnine,  its  acetyl,  hydro- 
chloride,   (ithydriodide,    methiodide, 

and  nitrosaminc  derivatives  (Tafel), 

A.,  i.  704. 
Tetrahydroterephthalic  acid.    See  q/clo- 

liexont'-l:  t-(li(ftrl)oxylic  acid. 
Tetrabydrozyaiobenzene,  and  its  acetyl 

derivative  (Hkim-kun),  A.,  i,  249. 
8:4: 3':  4'-Tetrahydrozybenzophenone 

(NoKl.TiNc  and  Mkvkk),  A.,  i,  143. 
Tetrahydroxyzanthendicarbozylic  acid, 

and    it.s    tctr.icftyl    diTiviitivc   (Moii- 

i.AT  and  Kami),  A.,  i,  262. 
Tetramethylammoniam   bismuth   iodide 

(I'liEscori),  A.,  i,  620. 
Tetramethylasparagine,       action        of 

l)ariuni   liydnixiilo  on   (Korner  and 

Meni>zzi),  a.,  i,  240. 
Tetramethylbenzidene,     fixing    of,    on 
cotton  (ViciNON),  A.,  i,  136. 

dimethiodide  (Vkjnon),  A.,  i,  136. 
Tetramethyldiaminobenzeneialpbani- 

lide    (PiN.Now    and    Weoner),    A., 

i.  18.'>. 
Tetramethyldiamlnobenzhydrol,      com  • 

iM)un(i  ol,  with  benzi-ni-sulphinic  acid 

(HiNsnKia;),  A.,  i,  141. 
Tetramethyldiaminobencidine     methio- 
dide    (NoEl.TIMi     and    FnrRNEAUX), 

A.,  i,  189. 
Tetramethyldiaminobenzophenone     hy- 
drochloride   chloriodide    (Samtle- 
ben),  a.,  i,  472. 

dinitro-,  rftbromo-,  and  the  colouring 
matters  obtained  by  thi^ir  action  on 
dimcthylaniline  and  phenol-a- 
naphthylamine  (Grimaux),  A., 
i,  .^>8]. 
Tetramethyldiaminobenzophenonesal- 

phinic  acid(HiNSBEKC,),  A.,  i,  141. 
eu-Tetramethyldiamino-carbanilide, 

and  -thiocarbanilide    (I'innow     and 

Wecnrii),  a.,  i,  181. 
Tetramethyldiaminodiphenyltetrameth- 

yldiaminodianthranol   (Hallkr    and 

(;rY(n),  A.,  i,  483. 
Tetramethyldiaminoglyozaldianil  (von 

Pechmann      and      ScHMiTZ),       A., 

i,  309. 
Tetramethyldiaminoglyoxime  N- 

phenylic  ether  (von   Pechmann  and 

SCHMITZ).  A.,  i,  309. 
Tetramethyldiaminophenylcarbamide 

(PiNNOw        £^nd       Wegn?b),       a., 

i,  184. 
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¥etr&methyldiaminoplienylozaiithraiiol 

(Haller  and  Guyot),  A.,  i,  484. 
Tetramethyldiaminotriphenylmethane. 

See  Malachite  Green. 

Tetramethyldiaminourethane,    and    its 

picrate  (Pinnow  and  Wegner),  A., 

i,  184.  V  »r    . 

Tetramethyldihydroquinoline    and    its 

benzoyl    derivative   (Piccinini),    A., 

1,  691. 

aaa'o'-Tetramethyldipyridyl,      and    its 

salts  (Huth),  A.,  i,  687. 
Tetramethylenedicarboxylic   acid.     See 

cj/cZo-Butanedicarboxylic  acid. 
Tetramethylethylenenitrosyl  chloride, 
constitution,       and      refraction       of 
(Bruhl),  a.,  ii,  417. 
Tetramethylglutaric  acid  (Af^tonef?zcar6- 
oxylic  acid),  symmetrical,  from  reduc- 
tion  of  i8-hydroxytetramethylglutaric 
acid  (Blaise),  A.,  i,  631. 
Tetramethyl-?/?  -phenylenediamine,   pre- 
paration of  (PiNNOw  and  Wegner), 
A.,  i,  184. 
formation  of  resorcinol  from  (Meyer), 

A.,  i,  132. 
amino-,  and  its  salts,  acetyl  and  ben- 
zoyl derivatives  ;  dmitro-  (Pinnow 
and  Wegner),  A.,  i,  184. 
Tetramethyl-m-plienylenediamiiieazo- 
benzenesulphonic  acid  (Pinnow  and 
Wegner),  A,,  i,  185. 
Tetramethyltetrahydroquinoline,      and 
its       salts  (Piccinini),  A., 

i,  691. 
Tetramethyltriaminobenzene,   action  of 
acetic    anhydride   on    (Pinnow    and 
Wegner),  A.,  i,  185. 
Tetramethylureidine     (Fischer),     A., 

i,  180. 
Tetramethyluric   acid,    and    action    of 
phosphorus  oxychloride,  of  chlorine, 
and    of    potassium     hydroxide     on 
(Fischer),  A.,  i,  180. 
Tetraphenylethylene  (Nef),  A.,  i,   106. 
Tetrazine,  derivatives  of,   new  method 
of  preparation  of    (Junghahn),    A., 
•     i,  337. 

Tetrazobenzeuehesperitin,   and  diacetyl 
derivative  (Perkin),  T.,  1032,  1037; 
P.,  1895,  185. 
Tetrazodiphenyl  chloride  preparation  of 

(Castellaneta),  a.,  i,  142. 
Tetrazolium  bases,   influence  of  substi- 
tuents  on  the   formation   of  (Wede- 
KiND  and  Stauwe),  A.,  i,  573. 
^ra-Tetrylenedicar  boxy  lie  acid,    iden- 
tity of,  with  c2/cZo- butane-  1  :  3-dicarb- 
oxylic  acid  (Perkin  and  Haworth), 
T.,  337  ;  P.,  1898,  45. 
Thalieioquinine,     formation    of    (PoL- 
lacci),  a.,  ii,  667. 


Thallium,    spectrum  of  (Wilde),    A., 
ii,  105. 
chloride,  transference  ratios  of  (BeIn), 

A.,  ii,  553. 
nitrides    (Dennis    and    Doan),    A., 

ii,  27. 
sulphate,  transference  ratios  of  (Bein), 

A.,  ii,  554. 
sulphide,    crystalline    (Stanek),   A., 

ii,  434. 
tellurate  (Dennis   and  Doan),    A., 

ii,  27. 
platinocyanide  (Dennis   and  Doan), 
A.,  ii,  27. 
Theobromine,  solubility  of,  in  some  boil- 
ing       liquids        (Gockel),        A., 
ii,  327. 
decomposition  products  of,   and  action 
of    chlorine     on     (Fischer     and 
Frank),  A.,  i,  158. 
derivatives  of  (Van  der   Slooten), 

A.,  i,  50. 
alkyl     and     other      derivatives     of 
(Brunner      and       Leins),       A., 
i,  158. 
oxidation  of  (Fischer  and  Clemm), 
A.,  i,  178, 179;  (Clemm),  A.,  i,  539. 
analysis  of  (Francois),  A.,  ii,  546. 
estimation    of,    in  kola    (Knox  and 
Prescott),  a.,  i,  278.  " 

Theobromine,  chloro-,  from  8-chloro-3- 
methylxanthine,  from  3:7-dimethyluric 
acid,  and  conversion  into  theobromine 
and  caffeine  (Fischer  and  Ach),  A., 
i,  700,  701. 
<f'-Theobromine,  salts  of  (Pommerehne), 

A.,  i,  539. 
Theobromuric  acid,   formation,    compo- 
sition, derivatives,  and  decomposition 
products  of  (Fischer  and  Frank), 
A.,  i,  158. 
Theophylline,  salts  of  (Pommerehne), 

A.,  i,  539. 
Thermochemistry  : — 
Thermodynamics  of   gradual  change 

(Duhem),  a.,  ii,  152. 
Heat      development      when      starch 
absorbs  water  (Rodewald),  A.,ii,  61. 
accompanying      double      decompo- 
sitions between  salts  (Tommasi), 
A.,  ii,  555. 
Temperature,    an    absolute    scale    of 
(Schreber),  a.,  ii,  282. 
of    maximum    density    of    barium 
chloride   solutions   (de   Coppet), 
A.,  ii,  62. 
Critical    temperature    and    heat    of 
evaporation,  connection  between 
(Darzens),  a.,  ii,  16. 
of    hydrogen    chloride,   phosphide, 
and  sulphide  (Leduc  and  Sacer- 
dote),  a.,  ii,  20. 
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=  di.<i.  ;  of  comhinalion—ch.  ;  of  cotnbustwn  =  c.  ;  of  neiUrali.'iation  =  n. 


Critical     temperature    of    solutions 

(Gii.isault),  a.,  ii,  111. 
Tranaition  temperature  of  solid  solu- 
tions (Rothmund),  A.,  ii,  158. 
of  crystalline    liquids    (Schenck), 

A.,  ii,  286. 
of  sodium  sulphate  (Richaiids  and 
Churchill),  A.,  ii,  565. 
Thermometer,      air-     (Wiley     and 
I5i<:ki,ow);  A.,  ii,  206. 
gas,  filled  with  air  and  other  gases, 
behaviour  of(TKur)T),  A.,  ii,  421. 
Thermoregulator   (Fuiedricbs),   A., 

ii,  152. 
Heat  conductivity  of  nitric  peroxide 
(Maunanini  and  Malaonini),  A., 
ii,  282. 
Heat,  specific,  determination  of  (Wads] 
worth),  a.,  ii,  323. 
of  natural  oxides  and  sulphides  of 

iron  (Art),  A.,  ii,  106. 
of  nitric  jHiroxide  (Scureber),  A., 

ii,  154. 
of  pyridine  and  piperidine  (Dbl^- 
I'Ink),  a.,  ii,  659. 
Heat    of   fusion,   connection    of   de- 
pression  of    freezing    point    and 
(Dahms),  a.,  ii,  368. 
relation     between     melting  point, 
specific  heat,  coefficient  of  expan- 
sion and  (Dkerr),  A.,  ii,  469. 
Heat  of  vaporisation,  and  the  law  of 
van  dcr  Wiuils  (Ua  kzkn«),  A.  ,ii,16. 
of   some    elements   (Tuaube),    A., 

ii,  469. 
of  pyridine  and  'piperidine  (Del£- 
imnk),  a.,  ii,  559. 
Heat  of  formation  of  electrolytes  and 
solubility,    relation  between   (BoD- 
lantier),  a.,  ii,  554. 
Heat  of  dissociation  of   electrolytes 
(van  Laai;),  a.,  ii,  151. 
of  elementary  molecules  (Vaubkl), 
a.,  ii,  206. 
Heat  of  electrolytic  dissociation  and 
dilution     of     trichloracetic      acid 
(Rivals),  A.,  ii,  106. 
Calorimetric      bomb,     determination 
of     the     hydrothermal     value     of 
(Wiley  and  Bigki.ow),  A.,  ii.  206. 
Thermochemical   data  of  some  alloys 
(/.)      (Herschkowitsch),      a., 
ii,  583. 
for    anisaldehyde,     anishydramide, 
andanisine  (c./.)  (Dbl^fine),  A., 
i,  363. 
of   benzoic    and   lactic  acids  with 
potassium  hydroxide  and  ammonia 
in  alcoholic  solution(7^  )(Tanatar 
and  Klimenko),  A.,  ii,  563. 


Thermochemical    data    of    complex 

molecules  of  benzoic  and  salicylic 

acid   (dis.)    (Hendrixson),    A., 

ii,  19. 
of  perborates  (d.)  (Tanatar),    A., 

ii,  427. 
of  cereals  (c.)  (Wilky  and  Bioelow), 

A.,  ii,  470. 
of  dimethyl-,  diethyl-,  and  diallyl- 

phcsphoric acids  {n.)  (Cavaliek), 

A.,  ii,  499. 
of     ethylideneimine     (/.     and    c.) 

(Del^.i'INE),  a.,  i,  462. 
•  of     etliylmalonic,     glutaric,     and 

methyl.succinic    acids  (n.)  (Ma.s- 

80L),  A.,ii,  558. 
of  ethyl|»hosphoric  acid  (n.)  (Bklu- 

oou),  A.,  ii,  498. 
of  compounds  of  formic  and  acetic 

acids  with  pyridine  and  trimethyl- 

amine  (cb.)  (ANimft),  A.,  ii,  501. 
for  furfuramide    (c/.)   (DELliPlNE), 

A.,  i,  363. 
of  glycerophosphoric  acid  (n.)  (Im- 

BERT  and  Belu(K)U),  A.,  ii,  206. 
of   hydrobenzamide,     amarine   and 

lophinc  (c,  /.  and  n.)  (Del^pine), 

A.,  ii,  368. 
of  iodine  (rf(>.),  (Spebber),  A.,ii,  69. 
of    methyl-,  ethyl-  and  allyl-phos- 

phoric  acids  (».)  (Cavalier),  A., 

li,  499. 
of  methylic  and  ethylic  salts  of  iao- 

cyanuric    acid  (/.    and   c.)   (Le- 

moult),  a.,  i,  458. 
of  palladium-  hydrogen  at  high  tem- 
peratures   (dis.)     (Dewar),     p., 

1897,  197. 
of  phenylphosphoric  acid  (n.)  (Be- 

Luoou),  A.,  ii,  558. 
of  quinoline  bases  (/.)  (Deli^pine), 

A.,  ii,  501. 
of  quinones  and  quinols  (/.)   (Va- 

leur),  a.,  ii,  420. 
of    quinones     of    high    molecular 

weight  (/.)  (Valeur),  A.,  ii,  500. 
of    quinoneoximes  (/.)    (Valeur), 

A.,  ii,  500. 
of  some  pyridine  bases  (/.)  (Del6- 

pine).  A.,  ii,  559. 
Heat  of  solution,  connection  of  solu- 
bility and  (Dahms),  A.,  ii,  368. 
solubility  and  electrolytic  dissocia- 
tion,    relation    between    (Gold- 

schmidt  and  van  Maarseveen)^ 

A.,  ii,  152. 
in   alcohol   of  benzoic  acid  and  of 

potassium   and  ammonium    ben- 

zoates  (TANATARand  KlimenkoJ, 

A.,  ii,  563. 
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Thermochemistry  : — 

Heat  of  solution   of  iron   and   steel 
(Campbell  and  Thompson),  A., 
it,  323. 
and  dilution  of  solutions  of  lithium 

chloride  (Lemoine),  A.,  ii,  115. 
and    dilution  of    cane    sugar    and 
of  several   salts  (Stackelbeeg), 
A.,  ii,  498. 
Thetine   derivatives,  electrical  conduc- 
tivity and  affinity  constants  of  (Car- 
rara and  Eossi),  A.,  ii,  278. 
Theuric    acid,     formation    and  proper- 
ties  of  (Fischer  and  Frank),    A., 
i,  159. 
Thiocarbamide,  action  of  the  silent  elec- 
tric    discharge    on    in  presence   of 
nitrogen  (Berthelot),  A. ,  i,  552, 
action  of  alkaline   solution  of  sodium 
hypochlorite     on     (Oechsner     de 
Coninck),  a.,  i,  464. 
action  of  cyanogen,  of  ethylic  chlor- 
acetate   or  a-bromopropionate  or  of 
hydrochloric  acid  on  (Andreasch), 
A.,i,  243. 
Thiocyanoacetanilide  (Rizzo),A.,  i,  659. 
Thio-derivatives.     See  under : — 
Acetic  acid. 

Acetyldithioacetylcyanidine. 
Acetylcyanidine. 
Benzaldehyde. 
Carballylamido-;3-phenylhydroxyl- 

amine. 
CarbaminethioglycoUanilide. 
Carbanilido-/3-benzylhydroxylamine. 
Carbanilido-j3-phenylhydroxylamine. 
Carbomethylamido-i8-beuzylhydroxyl- 

lamine. 
DiglycoUanilide. 
Diphenylamine. 
Ethoxypurine. 
Ethylamine. 
Ethylic  sulphide. 
GlycoUanilide. 
Methylic  sulphide. 
Methylpurine. 
MethylthioglycoUanilide. 
Phenol  (phenylic  mercaptan). 
Phenoxyphenophosphazine. 
PhenylglycoUic  acid. 
Phenylthiocarbamide. 
Phenylthiourethaneacetamide. 
Purine. 
Pyrone. 
Salicylic  acid. 
Thiophen,   ultra-violet  absorption    spec- 
trum of  (Hartley  and  Dobbie),  T., 
604  ;  P.,  1898,  41. 
Thiourea,  removal  of  sulphur  from,  by 

alkalis  (ScHULz),  A.,  i,  502. 
Thomsonite      {"  splicer  ostilbite")     from 
the  Faroe  Islands  (Prior),  A.,  ii,  439. 


Thorium,  atomic  weight  of  (Brauner), 
T.  985  ;  P.,  1898,  68. 
and  its   compounds,    radiations  from 
(Schmidt),  A.,  ii,  550. 
Thorium    chromate,     acetate,    formate, 
tarti'ate,      citrate,       and       malate 
(Haber),  a.,  ii,  295. 
niobate  (Holmquist),  A.,  ii,  388. 
Thorium,     separation    of    cerium    from 
(Hintz  and  Weber),  A.,  ii,  193. 
separation     of,    from     cerite     metals 
(Wyrouboff  and  Verneuil),  A., 
ii,  339. 
Thuringite  in   phyllites  (Dalmer),  A., 

ii,  171. 
Thymol,  from  oil  of  Monarda  ptbncfMa 
(Melzner     and     Kremers),     A., 
i,  326. 
detection  of,  by  formaldehyde  (Ende- 
maxn),  a.,  ii,  147. 
Thymol,  ^-chloro-,  and  its  methylic  ether 
(Peratoner  and  Condorelli),  A., 
ii,  642. 
chloronitroso-     (Oliveri-Tortorici), 

A.,  i,  304. 
2  :  5  :  6-<rinitro-,     estimation  of, 

volumetrically      (Schwarz),      A., 
ii,  545. 
nitroso-,  behaviour  of,  towards  nitric 
peroxide   (Oliveri-Tortorici),  A., 
i,  657. 
Thymoquinol,    heat     of    formation     of 

(Valeur),  a.,  ii,  420. 
Th3rmoquinone,    heat    of   formation    of 
(Valeur)  A.,  ii,  420. 
mono-  and  f^i-chloro-   (Oliveri-Tor- 
torici), A.,  i,  304. 
Thymoquinoneoxime,  heat  of  formation 

of  (Valeur),  A.,  ii,  500. 
Thymoxyacetanilide    (Lambling),    A., 

i,  588. 
Thymus  gland,    formation   of  allantoin 
on       feeding     with      (Cash),      A., 
ii,    615. 
Thyroid    gland,  iodine  compounds    in 
the  (Tambach),  A.,  i,  543. 
action  of,    iodine     on     (Roos),     A., 

i,  612. 
influence   of,  on  metabolism  (Schon- 

dorff),  a.,  ii,  34. 
chemistry  and  action  of  the  chief  con- 
stituents of  the  (Hutchison),  A., 
ii,  480. 
effects  of  excision  of,    on   the   blood 
(Levy),  A.,  ii,  616. 
Thyroid-proteid,    action    of    iodine  on 
an  iodised  (Blum   and  Vaubel),  A., 
i,  609. 
Tiglic  aldehyde  {guaial),  non-formation 
of,     by     distilling     guaiaretic    acid 
(Herzio       and         Schiff),         A,, 
i,    327. 
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Tin,     spectrum     of     (Kalaune),     A., 
ii,  549. 
action  of  iiitric  acid  on  (Enqel),  A., 

ii,  119. 
action  of  nitric  acid  on,  in  presence  of 
iron  (van  Leknt),  A.,  ii,  475. 
Tin  alloys  with  aluminium  (Walter), 
A.,  ii,  26. 
ternary,  with  antimony  and  copper, 
antimony   and  lead,    or    antimony 
and  zinc  (Chakpy),  A.,  ii,  584. 
with  antimony  and  lead  (Stead),  A., 

ii,  293. 
with  bismuth  and  lead  (Cuarpy),  A., 

ii,  583,  584. 
with  cadmium,  cop{)cr,  silver  and  zinc 

(Hkuschkowitscu),  A.,  ii,  583. 
with  Hilver  (Fowleu  and   Hartoo), 

A.,  ii,  24. 
estimation      of   phosphorus,   arsenic, 
bismuth,     cadmium,      nickel     and 
cobalt  in  (Thomi-son),  A.,  ii,  97. 
Tin  laltt  (stannous),   titration  of,  with 

iodine  (YoDNo),  A.,  ii,  192. 
Tin  arsenide  from   an   old  tin   furnace 
(Hkadden),  a.,  ii,  338. 
dtbromide  (slauTunu  bromide),  mole- 
cular  weight  of    (Wskmkr),    A., 
ii,  214. 
(bichloride  {stannous  chloride),   mole- 
cular weight    of  (Wrrkkb),  A., 
ii,  214. 
action    of  iodine  on  (Younq    and 
Adams),  A.,  ii,  338. 
oxychloride     {parastannyl    chloride), 

(Enobl),  a.,  ii,  29. 
t^iiodide  {stannotis  iodide),  solubility 
of,  in  water  and  in  aqueous  hydriod- 
ic  acid  (Young),  A.,  ii,  595. 
iodostannous     acid      (Youmu),     A., 

ii,  595. 
(dioxide   (stannic  oxide),  from   an  old 
tin     furnace     (Headdem),     A., 
ii,  338. 
action  of  arsenions  acid  on  (Reich- 

ard),  a.,  ii,  22. 
reduction  of  (Hempel),  A.,  ii,  184. 
Stannic  acids  (Enukl),  A.,  ii,  119. 
Parastannyl  hydroxide  (Emuel),  A., 

ii,  li9. 
Thiostannic  acid,  salts  of  (Stanek), 
A.,  ii,  434. 
as  minerals  (  Prior  and  Spencer), 
A.,  ii,  436. 
sulphide  (stannous  sulphide),  from  an 
old    tin  furnace    (Headden),    A., 
ii,  338. 
Tin,  organic  compounds  : — 

Tin-diethyl,  salts  of,  and  their  mole- 
cular compounds  with  pyridine  and 
ammonia  (Werner  and  Pfeiffer), 
A.,i,  465. 


Tin,  organic  compounds  :^ 

tin-trietliyl    iodide,    molecular    com* 
pounds  of  (  Werner  and  Pfeiffer), 
A.,i,  465. 
tin  tetrachloride  pyridine   and  tetra- 
bromide    pyridine     (Werner    and 
PFJCtA-ER),  A.,  i,  466. 
tin    tetrabromide   and    tetrachloride, 
bisdimethylic  sulphide,  bisdiethylic 
sulphide,  and  bisdiamylic  sulphide 
(Wkkner     and     Pfeiffer),     A., 
i,  466. 
Tin,  estimation  and  separation  of : — 
estimation  of  (Uanus),   A.,  ii,  461  ; 
(BREARLEYandJERVis),  A.,ii,  643  ; 
(Froenkel     and      Fasal),      A., 
ii,  649. 
separation  of  antimony  from  (Wal- 
ler), A.,  ii,  258. 
separation  of  arsenic   and    antimony 
from  (Rawbon),  A.,  ii,  192  ;  (Dan- 
cer), A.,  ii,  311. 
Tin-foil,  estimation  of  lead  and  antimony 

in  (Skyda),  a.,  ii,  408. 
Tin-famace,  compounds  found  in  an  old 

Cornish  (Headuen),  A.,  ii,  338. 
Tin-ores    of    Bolivia    (Stelzner),    A., 

ii,  121  ;  (Gautikr),  A.,  ii,  232. 
Tingoaite,  analcite-,  from  Massachusetts 

(Washington),  A.,  ii,  611. 
Titanium,  occurrence  of,  in  beet-sugar 
residues     (voK    Lifpmann),     A., 
ii,  180. 
state  of  combination  of,  in  ilmenite 
(Penfield  and  Foote),  A.,  ii,  122. 
Titaninm     carbide      (Moi.s.san),      A., 
ii,  161. 
chloride,  action  of  organic  acids  on 

(Bkko),  a.,  i,  66. 
Fluorotitanic      acid,       luteocobaltic 
salt     (Miolati     and   Rossi),    A., 
ii,  223. 
dioxide   (titanic   anhydride),  in  soils 
and    rocks    (Dunninoton),    A., 
ii,  122. 
compounds    of,    with    malic    acid 
(Berg),  A.,  i,  66. 
Titanates,  various  crystalline  (Holm- 

quist),  a.,  ii,  388. 
Hypertitanates  (Melikoff  and  Pis- 

sarjewsky),  a.,  ii,  332. 
caesium  and  rubidium  alums  (PicCINl), 
A.,  ii,  521. 
Titanium,     separation    of    iron     from 

(Walker),  A.,  ii,  540. 
Titration,  use  of  electrical  conductivity 
to  determine  the  end  point  in  (Salo- 
mon), a.,  ii,  8. 
Tobacco,  estimation  of  moisture,  malic 
and  citric  acids  in  (Kisslino),  A., 
ii,  659. 
See  also  Agricultural  Chemistry. 
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( Toluene  compounds  Mc  —  1 ). 
?>-Tolenyldioxytetrazotic  acid,  decompo- 
sition of  potassium  salt  witli  hydro- 
chloric acid  (LossEN  and  Hess),  A., 
i,  81. 
^J-tolenylamidine,      potassium,      am- 
monium, pyridine,  hydroxylamine, 
aniline,  and  barium  salts  {Lossen, 
Hess,   Kirschnick    and    Schnei- 
der), A.,  i,  80. 
^'-Tolenylhydrazidine         hydrochloride 

(Pinner),  A.,  i,  95. 
^>-Tolenyloxytetrazotic  acid,  potassium, 
sodium,  barium,  calcium,  cobalt, 
copper,  silver,  methylic,  and  ethylic 
salts  (Lossen  and  Schneider),  A., 
i,  84. 
/'-Tolenyltetrazotic  acid    (Lossen  and 

Kirschnick),  A.,  i,  85. 
0-  and-p-  Tolilpyruvic  acids  (Simon),  A., 

i,  152. 
*«-Tolualdehyde,  2?-nitro-,  and  its'phenyl- 
liydrazone  (Reissbrt  and  Schbrk), 
A.,  i,  315. 
Toluene,  presence  of,  in  American  petro- 
leum (Young),  T.,  918  ;  P.,  1898, 
175. 
dielectric   constants    of   mixtures   of 
alcohols  with  (Philip),  A.,  ii,  10. 
Toluene,   3  :  5-f^ibromo-2-iodo-,  and  its 
dichloride  (McCrae),  T.,  691  ;  P., 
1898,  166. 
3  :  5-rfibromo-2-iodoso-  and  its  diace- 
tate,    and    3  : 5-rfibromo-2-iodoxy- 
(McCrae),  T.,  692  ;  P,  1898,  166. 
p-chloro-,   sulphonation    of  (Wynne 
and  Bruce),  T.,  772  ;  P.,  1898,  168. 
2  : 4-<iichloro-,   from   2  :  i-dihvomo-o- 
tolucnediazonium  chloride 

(Hantzsch,      ScHLEissiNG      and 
Jager),  a.,  i,  19. 
2  :  6-(?ichloro-,   from  2  :  Q-dihxorao-x>- 
tolucnediazonium  chloride 

(Hantzsch,      Schleissing      and 
Jager),  A.,  i,  19. 
2  :  4-iodonitro-  (Reverdin),  A.,  i,  181. 
2  :  5-iodonitro-  (Reverdin),  A.,  i,  181. 
and  its  dichloride  (McCrae),   T., 
693  ;  P.,  1898,  166. 
2  : 4-rfmitro-,  formation  of  (Taverne), 

A.,  i,  588, 
2  :  6-rfmitro-  (HoLLEMAN  and  Boese- 

ken),  a.,  i,  303. 
5-nitro-2-iodoso-,  and  its  diacetate  and 
dinitrate  (McCrae),  T.,  694  ;   P., 
1898,  166. 
5-nitro-2-iodoxy-  (McCrae),  T.,  694  ; 
P.,  1898,  166. 
Toluenes,       chloro-,       formation       of 
(Thomas),  A.,  i,  641. 
nitro-,  explosive  mixture  containing 
(Gottig),  a.,  i,  244, 
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(Toluene  compounds  i/e  =  l). 
Toluene-j^-azo-^H-benzoic  acid  (Lob),  A., 

i,  655. 
^-Tolueneazo-(|/-cumene  (Michaelis  and 

Petou),  a.,  i,  432. 
S-i'-Tolueneazohydroxynaphthaquinone 
ozime  (Kehrmann  and  Goldenbeeg), 
A.,  i,  34. 
»i-Toluen6azo-a-naphthalene 

(Michaelis  and  Petou),  A.,  i,  432. 
Tolueneazo-«-naphthol,    bromo-,    acetyl 
and  benzoyl  derivatives  (Hewitt  and 
Stevenson),  A.,  i,  569. 
wi-Tolueneazophenol  hydrate  (Hewitt, 

Moore,  and  Pitt),  A.,  i,  653. 
^-Tolueneazophenol,    ?H-bromo-,   acetyl 
and     benzoyl    derivatives,     benzene- 
sulphonate  (Hewitt  and  Stevenson), 
A.,  i,  569. 
^  Tolueneazosalicylic    acid,    w-bromo-, 
methylic    and  ethylic  salts  (Hewitt 
and  Stevenson),  A.,  i,  569. 
o-Tolueneazo-^-toluene  and  m-Toluene- 
azoo-toluene  (Michaelis  and  Petou), 
A.,  i,  432. 
p-Tolueneazo-?)i-xylene  (Michaelis  and 

Petou),  A.,  i,  432. 
o-Toluenediazonuim     chloride,    2 :  ^-di- 
bromo-,      hydrochloride,      molecular 
rearrangement  of  (Hantzsch,  Schleis- 
sing  and  Jager),  A.,  i,  19. 
27-Toluenediazonium    chloride,    2 :  Q-di- 
bromo-,  molecular  rearrangement  of 
(Hantzsch,      Schleissing,      and 
Jager),  A.,  i,  19. 
thiocyanate,    3  : 5-d2-bromo-  (Hirsch), 
A.,  i,  474. 
Toluene-2  : 4-di8ulphonic  acid,   and  its 
6-chloro-derivative  ;  their  salts,  chlor- 
ides    and     anilides     (Wynne     and 
Bruce),  T.,  754,  756,  775,  776  ;  P., 
1898,  168. 
Toluene-2  :  S-disulphonic    acid    and  its 
4-chloro-derivative  ;  their  salts,  chlor- 
ides,    and     anilides     (Wynne     and 
Bruce),  T.,  743,  744,  757  ;   P.,  1898, 
168. 
Toluene-2  :  6-disulplionic   acid,   and  its 
4-chloro-derivative  ;  their  salts,  chlor- 
ides    and     anilides     (Wynne     and 
Bruce),  T.,  769,  771. 
Toluene-3  : 4-disulphonic   acid,  and  its 
6-chloro-derivative  ;    and  their  salts, 
chlorides  and  anilides  (Wynne    and 
Bruce),  T.,  746,  751  ;  P.,  1898,  168. 
Toluene-3  : 5-disulphonic   acid,  and  its 
2-bromo-,      2-chloro-     and     4-chloro- 
derivatives  ;  their  salts,  chlorides  and 
anilides  (Wynne  and  Bruce),  T.,  739, 
743,  748,  749,  750  ;  P.,  1898,  168, 
2^-Tolueiiedisulphoxide   (Halssig),    A., 
i,  141. 
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( Toluene  compounds  Me=\). 
/'•Tolaenesalphinic  acid,  its  salts, 
I>ljcnylliyilrazidc,  pheiiylmethylhydr- 
azide,  and  the  action  of  acetoximc, 
bcnzaldoxinie,  /3-dibenzylhydroxyl- 
amine,  hydroxylnmiuo,  or  of  hydi-az- 
ine  on  (Halssio),  A,  i,  141,  142. 
n-Tolaenesalphonamide    (Moalb),     A., 

i,  430. 
o-ToIuenesnlphonio  acid,   4-<ftsn]phidr, 

potassium     salt    of    (Wtnnk    and 

HnucE),  T.,  754. 
4-cliloro-,   and     its     salts,     chloride, 

amide    and    anilido    (Wynne    and 

Bkucb),    T.,    761,    762  ;  P.,    1898, 

168. 
4-nitro-,    oxidation    of   (Obkkit    and 

Waul),  A.,  i,  200. 
'/i-Tolaeneaalphonic  acid,  4-chloro-,  and 

its  salts,  chloride,  amide  and  anilide 

(Wynnb  and     Bkuce),    T.,     769, 

760  ;  P.,  1898,  168. 
6-chloro-,    ]|)otati8ium    salt ;    anilide ; 

snlphonation      of      (Wynnb     and 

BuucE),  T.,  765,  776. 
4-ethylthioether,    its    potaniam    salt 

and  chloride  (Wynne  and  Bbcce), 

T.,  762. 
4-cthvl8uIphone,     its    salts,    chloride 

and  anilide  (Wynnb  and  Bruce), 

T.,  753. 
6-ethyl8ulphonc,  its  potassium  salt  and 

chloride  (Wynnb  and  Bktjck),  T., 

768. 
6-(i{isulphide  and    6-xanthatc,  potass- 
ium salts  of  (Wynne  and    Bruce), 

T.,  i:u,  758. 
/'-Tolaenesnlphonic  acid  and  its  amide, 

formation  of  (Halssio),  A.,i,  141. 
electrolytic  dissociation  of  (da  Monte 

and  Zoso),  A.,  ii,  277. 
2-ethylijuIphone,    its    potassium    salt 

and  chloride  (Wynne  and  Bruce), 

T.,  757. 
2-rfisulphidc,     and     2-ethylthioether, 

potassium    salts    of    (Wynne  and 

Bkuce),  T.,  756,  757. 
;>Toluene8alphonic  acid,  o-chloro-,  and 
its  .salts,  chloride,  amide  and  anilide 
(Wynne  and  Bkuce),  T.  ,  764,  765. 
w-Tolaenesalphonic  acid  {henzylsulpho- 
nic  acid)  electrolytic   dissociation   of 
(da  Monte  and  Zoso),  A.,  ii,  277. 
o-Tolnenethiosnlphonic    acid  (Tkoeqer 

and  Grothe),  A.,  i,  263. 
Toluhydrylamine,  from  hydrolysis  of 
the  product  of  the  action  of  sesquihy- 
drocliloride  of  hydrogen  cyanide  on 
toluene  (Gatteb.mann  and  Schnitz- 
.spaiin),  A.,  i,  547. 
Toluic  acids,  etherification  of  (Kellas), 
A.,  i,  86. 


( Toluene  compounds  Me  =  \). 
o-Tolnidine,    action    of    silicon    tetra- 
chloride on  (Harold),  A.,  ii,  509. 
condensation   of,    with    pyruvic  acid 

(Simon),  A.,  i,  152. 
4  :  6-rfinitro-  (Holleman  and  Boese- 
kkn),  a.,  i,  303. 
jo-Toloidine,  electrolytic  dissociation  ot 
(Loweniierz),  a.,  ii,  327. 
condensation  of,   with   pyruvic   acid 
(Simon),  A.,  i,  152. 
p-Tolnidine,   o-bromo-,    preparation  of, 
and  its  hydrochloride  (Hewitt  and 
Pope),  T.,  175. 
2  :  6-(ftnitro-  (Holle.man  and  Boese- 
ken),  a.,  i,  303. 
Tolnidinei,  action  of  the  silent  electric 
discharge    on,    in   the  presence  ot 
nitrogen  (Berthelot),  A.,  i,  552. 
com])Ounds    of,    with    metallic    salts 

(Tom keck).  A.,  i,  566. 
hydrochlorides,  melting   and  boiling 
points  of  (Ullmann),  A.,  i,  566. 
o-Tolaidine-3 :  S-dianlphonio   acid,   pre- 
paration of  (Wynne  and  Bbuce),  T., 
747  ;  P.,  1898,  168. 
o-Toliudine-4  : 5-diBalpIioiiic  acid,    and 
its    potassium      and     barium    salts 
(Wynne  and  Bkuce),  T.,   744;   P., 
1898,  168. 
;>-Tolaidine-2  :  5-distilphonic  acid,  pre- 
paration of  (Wynne  and  Buuoe),  T., 
743  ;  P.,  1898,  168. 
;7-Tolnidine-8 :  S-disnlphonic  acid 
(Wynne  and  Bkuce),  T.,  738;    P., 
1898,  168. 
;^Tolaidine-o-8alphonamide     (Moale), 

A.,  i,  430. 
o-Tolnidiiie-4-Balphonic    acid,    and    its 

salts  (Wynne  and  Bkuce),  T.,  744. 
/'-Tolaidinoacetamide    (Bischoff),   A., 

i,  74. 
?/t-Toluidino-butyric  acid  and  -wobutyric 
acid,  etliylic  salts  of  (Bischoff),  A., 
i,  74. 
;j-Toluidinoi.TObutyric      acid,      nitro-, 
cthylic   salt   of  [N02:Me:NH  =  2:1:4] 
(Bi.schoff),  a.,  i,  132. 
o-^Toluidino-butyric-;>toluidide      and 
-wobutyric-j5-toIuidide      (Bischoff), 
A.,  i,  74. 
^^-Tolaidinodipropyldiphthalimide 

(Fkankei,\  a.,  i,  74. 
/^-Toloidinomalonic  acid,  etliylic  salt  ol 

(Blank),  A.,  i,  589. 
m-  and  j^-  Tolnidino-a-phenylacetic  acidi, 
etliylic  salts  of  (Bischoff),  A.,  i,  74. 
Tolnidino-a-phenylacetio  acids,   nitro-, 
ethylic  salts  [N02:Mc:NH  =  3:1:4  and 
5:1:2]  (Bischoff),  A.,  i,  132. 
?>2-Tolaidinopropiomc  acid,  ethylic  salt 
of  (Bischoff),  A.,  i,  74. 
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(Toluene  compomids  Mc  =  l). 

a-j;-Toluidinopropionic  amide  and  2^- 
toluidide  (Bxschoff),  A.,  i,  74. 

Tolaidiuo  a-propionic  acids,  nitro-, 
ethylic  salts  [N02:Me:NH  =  3:l:4, 
2:1:4,  and  5:1:2]  (Bischoff),  A., 
1,  132. 

^-Toluidinopropyl-benzamide,  -carb- 
amide aud  -phthalimide  (Frankel), 
A.,  i,  74,  75. 

o-o-  and  a-^-Toluidinowovaleric  acids, 
and  their  ethylic  salts  (Bischoff),  A., 
i,  74. 

TO-Toluonitrile,  jj-nitro-  (Reissert),  A., 
i,  315. 

p-Toluoyl-o-benzoic  acetic  anhydride  and 
its  uitro-derivative  (Limpricht),  A., 
i,  322. 

^;-Toluoyl-o-benzoic  acid,  its  methylic 
salt,  and  its  amino-,  nitro-,  and 
M'nitro-derivatives  and  their  salts,  &c. 
(Limpricht),  A.,  i,  322. 

^-Toluoylbenzylamide  (Boeseken),  A., 
i,  697. 

^>-Toluoylbenzyh'6otriazoxole  (  Boese- 
ken), A.,  i,  697. 

^j-Toluoylphenyl-triazoxoleand-isotriaz- 
oxole  (Boeseken),  A.,  i,  697,  698. 

)3-^-Toluoylpicolinic  acid  and  its  salts 
(Just),  A.,  i,  42. 

0-,  m-  andp-Toluoyltartaric  acids,  ethyl- 
ic salts,  rotatory  powers  of  (Frank- 
land  and  McCrae),  T.,  313  ;  P., 
1898,  74. 

2?-Toluoyl-^-toluidide  (Boeseken),  A., 
i,  697. 

i)-Toluoyl-j9-tolyl-triazoxole  and  -iso- 
triazoxole  (Boeseken),  A.,  i,  697, 698. 

2?-Toluoyltriazoxole  and  its  acetyl  deri- 
vative (Boeseken),  A.,  i,  698. 

^•Toluoyl-m-xylylisotriazoxole  (Boese- 
ken), A.,  i,  697. 

Tolaqaiaol  and  Toluquinone,  heat  of 
formation  of  (Valeur),  A.,  ii,  420. 

a-Toluquinoneoximedichloride(OLiVERi- 
ToRTORici),  A.,  i,  304. 

TO-Tolylacetic  acid,  ^-nitro-  (Reissert 
and  Scherk),  A.,  i,  315. 

2J-Tolylallyl-disulphone,  -diamyltrisul 
phone,  -diphenyltrisulphone,  and  -sul 
phonesulphide  (Troeger  and  Horn 
UNO),  A.,  i,  258. 

Tolylallylthiosemicarbazide,  bromo 
(Hewitt  aud  Pope),  T.,  177 ;  P. 
1898,  7. 

0-  and  ;?-Tolylaminophenylenebenzeuyl 
amidine  (Muttelet),  A.,  i,  412. 

0-  and  ^-Tolylanilines,  ^-nitro-o-amino- 
anhydrides  obtained  from  (Muttelet) 
A.,  i,  412. 

p-Tolyl  anilinoethyl  ketone  (Collet), 
A.,  i,  479. 


( Tolyl  compounds  Me  =  1). 
^-Tolylazimidonaphthalene(ULLMANN), 

A.,  i,  591. 
^-Tolylazocarbamide  (Young  aud  Stock- 
well),  T.,  369  ;  P.,  1898,  73. 
i^-Tolylazohydroxybenzylamide     (Bam- 
berger and  Renauld),  a.,  i,  21. 
i^-Tolylbenzimidazole,  )3-o-amino-,  and  its 
salts  (VON   Niementowski),  a., 
i,  211. 
azimide    of,    and    di-    and    penta- 
bromides  (von  Niementowski), 
A.,  i,  337. 
^-Tolyl  a-bromethyl ketone  and  a-bromo- 
propyl  ketone  (Collet),  A.,  i,  478, 
479. 
0-  and  ^-Tolylcarbamides,  solubility  of, 
in  acetone,  beuzene,   ether  and  water 
(Walker  aud  Wood),  T.,  626  ;  P., 
1898,  158. 
p-Tolyldiazonium    nitrate    (KuNz),   A., 

i,  528. 
2'-m-    and     2'-^-Tolyldihydrowoindoles 

(ScHOLTz),  A.,  i,  305. 
jy-Tolyldipiperidine-benzyl-,    -isobutyl-, 
-ethyl-, -methyl-,  and  -propyl-phospho- 
niam      iodides       (Miohaelis       and 
Fbeundlich),  a.,  i,  417. 
^-Tolyldipiperidine-N-phosphine,      and 
its   oxide,    sulphide,    and   carbon   bi- 
sulphide compound   (Michaelis  and 
Freundlich),  a.,  i,  417. 
^-Tolylditetrahydroquinoline-N-phos- 
phine,  ami  its  oxide  (Michaelis  and 
Grossheim),  a.,  i,  417. 
1:2 :4-ToIylene-dicarbamide    and     -di- 
phenylsemicarbazide     (Snape),      F., 
1898,  75. 
o-Tolylformazylbenzene(WEDEKiNDaud 

Stauwe),  a.,  i,  575. 
o-Tolylic      carbonate     (Einhorn     and 
Hollandt),  A.,i,  578. 
methylic  ether,  5-chloro-  (Peratoner 
and  Condorelli),  A.,  i,  641, 
m-Tolylic     methylic     ether,     6-chloro- 
(Peratoner  and  Condorelli), 
A.,  i,  641. 
o-nitro-    (Reissert    and  Scherk), 

A.,  i,  316. 
^?-nitro-  (Reissert),  A.,  i,  316. 
phosphite  (Michaelis  and  Kaehne), 
A.,  i,  418. 
^;-ToIylic    methylic  ether  (Orndoeff, 
Terasse,     and    Morton),     A., 
i,  130. 
3-chloro-  (Peratoner  and  Vitali), 
A.,  i,  642. 
phosphates  (Autenrieth),  A.,  i,  14. 
phosphite  (Michaelis  and  Kaehne), 
A.,  i,  418. 
^>TolyIimidodiacetimide  (Bischoff),  A., 
i,  74. 
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( Tolyl  compounds  Me—\), 
/J-Tolylindigo  (Blank),  A.,  i,  690. 
y^Tolylindoxylic      acid,      ethylic     salt 

(Blank),  A.,  i,  590. 
Tolyliodoninm    iodiilc,     (/iiiitro-    (Mc- 

Ckae),  T.,  694  ;  P.,  1898,  166. 
Tolylmethylanthracene,  Tolylmethylan- 

thranol  and  Tolylmethyloxantbranol 

(LiMi'UK  nr).  A.,  i,  323. 
p-Tolylmethylphosphinic   acid   and  its 

silrer  salt  (Miciiaeliu  and  Freuno- 

lioh),  A.,  i,  417. 
/'-Tolyloxamic    acid,    o-nitro-,   and   its 

sodium  .salt  [Me  :  NOj  :  NH  =  1  :  2  :  4] 

(Rei.s,sert  and  Scherk),  A.,  i,  316. 
/^-TolylphenylasoBulphone  (Meyer),  A., 

i,  142. 
Tolylphenylthioiemicarbaside,     bromo- 

(Hewitt    and    Ptn'E),   T.,    177  ;  P., 

1898,  7. 
/3-p-Tolyl  pyridyl    ketone,    and    salts, 

and  oximc  (.Jvst),  A.,  i,  48. 
)3-p-Tolylpyridyl-o-oxasinone  (  Jcst),  A., 

i,  43. 
OT-Tolylypyruvic  acid,  p-nitro-,  and  its 

salts  and  phunylh^drazone  (Reisseut 

and  SciiEKK),  A.,  i,  316. 
7n-TolylBemioarbaiide,  6-bromo- 

(Hewitt  and   Pope),  T.,   177;    P., 

1898,  7. 
p-Tolylsemicarbaiide  and  its  acetyl  and 

benzoyl     derivatives      (YouNO     and 

Stockwell),  T.,  369  ;  P.,  1898,  73. 
TolylsQccinimides,    velocity    constants 

of   hydrolysis   of,    with    sodium    hy- 
droxide (Menschutkin),  a.,  i,  187. 
o-Tolylsulphonamic  acid,  o-,  m-,  andji;- 

toluidiue    salts    of    (Michaelis  and 

Petou),  a.,  i,  432. 
Mi-Tolylsalpbonamic  acid,   m-toluidinc 

salt  of  (MiouABLis  and  Petou),  A., 

i,  432. 
p-Tolylsnlphonamic  acid    (Paal),   A., 
i,  528. 

0-,     m-,     and    ^-toluidine     salts     of 

(MicnAELis  and  Petou),  A.,  i,  432. 

Tolyltetrazole,  identity  of,  with  |;-tolyl- 

tetrazotic  acid  (Pi.vner),  A.,i,  95. 
p-Tolyltetrazotic     acid     {tolyltetrazole), 

(PiNNEUandCoLMAN),  A.,i,  95. 
/3-j[}-Tolyl-m-tolimidazole,         o-amino-, 

azimideof,  audits  bromide  and  penta- 

bromide  (voN    Niementowski),   A., 

i,  338. 
^-Tolyltriazoxole      (Boeseken),      A., 

i,  699. 
w-Tolylwotriazoxole,7J-anisoyl-, benzoyl-, 

and  y-toluoyl-derivatives  of  (Boese- 
ken), A.,  ii,  697. 
w-Tolyltrimethylene-carbamide,     -thio- 

carbamide      and      -i|r-thiocarbamide 

(Fu.vnkel),  a.,  i,  75. 


I  ( Tolyl  compounds  Mc  =  \). 

/J-Tolyltrimethylenediamine.preparation 

'  of,  and  its  salts  (Frankel),  A.,  i,  74. 

Topaz  from  New  South  Wales  (Curean), 

A.,  ii,  79. 

from  Utah  (Penfield  and  Foote), 

A.,  ii,  123. 
pseudomorphs  from  Maine  (Wabren), 
A.,  ii,  608. 
Trachyte,  ithosphatised,  from  Clipperton 
Atoll  (Teall),  a.,  ii,  391. 
from  Germany  (Bbuiins),  A.,  ii,  82. 
Transference  ratio.     See  Electrochemis- 
try. 
Trapa  nutcma,  caus(%  of    the  high  per- 
!       centage  of  iron  in  the  ash  of  (Thoms), 
A.,  ii,  40. 
Trees.     See  Agricultural  Chemistry. 
Trehalose  octouitratu  (Will  and  Lemze), 
i       A.,  i,  229. 

'   Triacetamidoazobenzene   (Mohlau  and 
!        Meyeu),  a.,  i,  24. 

Triacetamidobenzene     (Flesch),      A., 
i       i,  304. 
'   Triaceto-3 : 5-diethozyphenol-4-amide 

(WEiDELand  Pollak),  A.,  i,  17. 
j   Triaoetonamine,  bromo-,  dibvomo-  and 
pcrbromo-   and  their  hydrobromides  ; 
amino-,  and    its   salts  (Pauly),    A., 
ii,  382. 
Triaoetonealkadlamine,  and  Triacetone- 
diamine   and    its    zinc    double    salt 
(Harries      and      Leiimann),      A., 
i,  122. 
Triacetonedihydrozylamine,     its     salts 
and  riinitroso-derivative  ;  anhydride 
and  its  salts  ;  action  of  alkalis  on 
(Harries    and    Leiimann),     A., 
i,  121,  122. 
oxidation  of  (Harries  and  Jablon- 
8KY),  A.,  i,  294,  401. 
Triacetonehydroxylamine,     hydriodide, 
oxalate,  benzoyl  derivative  and  anhy- 
dride ;  reduction    of   (Harries    and 
Leiimann),  A.,  i,  122,  123. 
Triaceto-/'-phenylenedianiide       (Kehr- 

MANN  and  Betscii),  A.,  i,  17. 
Triacetoxyisobntane  {triacctyriaobutyl- 
glycerol,  triacetylmethylol-2-propaiU' 
diol-l  :  3),  2-nitro-  ;  its  reduction  and 
oxidation,  and  nitroso-  and  hydroxyl- 
amino-derivatives(PiLOTY  and  Ruff), 
A.,  i,  223. 
aj38-Triacetoxy-S-phenylhexane 

(Bogorodsky  and   Ljubarsky),  A., 
i,  303. 
Triacetylisobutylglycerol.     See  Triacet- 

oxybutane. 

Triacetyl('sobutyl-/3-hydroxylamine.  See 

Triacetoxyisobutane,  hydroxylamino-. 

Triaoetylgallic  acid,  action  of  Hiibl's 

reagent  on  (Boettingee),  A.,  i,  87. 
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Triacetylmethylol-2-propandiol-l :  3. 

See  Triacetoxyisobutane. 
Trianisylstibic  acid,  fZ2:chloro-(LoLOFF), 

A.,  i,  138. 
Trianisylstibine,    and     its     oxide,    di- 
bromide,  dichloride,  di-iodide,  nitrate, 
and  compound  with  mercuric  cbloride 
(Loloff),  a.,  i,  138. 
Triazine,    symmetrical,    derivatives    of 
(Troeger     and     Hornung),     A., 
i,  654. 
from   chrysoidine   and   benzaldehydes 
(NoELTiNG     and     Wegelin),    A., 
i,  155. 
from   o-aminoazotoluene    and   benzal- 
dehydes (NoELTiNG  and  Wegelin), 
A.,  i,  156. 
1:2: 3-Triazole-4  :  5-dicarboxylic    acid 
and    salts    (Michael,    Luehn,    and 
Higbee),  a.,  i,  496. 
Tribenzamide  (Wheeler,  Walden,  and 

Metcalf),  a.,  i,  186. 
Tribenzoylbenzene,  production  of,  from 
indanedione   (von   Kostanecki    and 
Laczkowski),  a.,  i,  32. 
Tribenzoylgallic  acid.     See  Gallic  acid 

tribenzoate. 
Tribenzoylmethane  (Freer  and  Lach- 

mann),  a.,  i,  121. 
Tribenzylidenediphenylhydrazine 

(Causse),  a.,  i,  573. 
Tribenzylidenemethylhydrazine 

(Harries  and  Haga),  A.,  i,  232. 
Tricarballylic    acid,    action    of    acetic 
anhydride,  butyric  anhydride,  and 
benzoic  anhydride  on  (Fittig),  A., 
i,  11. 
sodium  salt,  action  of  acetic  anhy- 
dride with  benzaldehyde,  valeralde- 
hyde  or  heptaldehyde  on  (Fittig), 
A.,  i,  11. 
cyano-,  ethylic  salt  (RuHEMANN  and 
Cunnington),  T.,  1011. 
Tricetylamine,   action    of    bromine  on 
(NoRRis      and      Kimberly),       A., 
i,  170. 
Tri-m-  and  ^cresolmethyl-o-phosphon.- 
ium        iodides       (Michaelis       and 
Kaehn),  a.,  i,  418. 
Triethozypropane,     and     its     bromo- 
derivative  (Fischer  and  Giebe),  A., 
i,  168. 
Triethylallylammonium         perbromide 

(Tafel),  a.,  i,  471. 
Triethylamine,  niiscibility  of  water  and 

(Rothmund),  A.,  ii,  504. 
Triethylammonium  chloride,  expansion 
during  the  dissolution  of,  in  water 
(Schifp  and  Monsacchi),  A.,  ii,  110. 
Trietllyld^■b^omopropylalnnlonium  brom- 
ide and  tribromide  (Tafel),  A., 
i,  471. 


Triethylcarbinol.      See   Heptylic  alco- 
hols. 
Triethylsulphiue     chloride,     electrical 
conductivity    of     (Carrara     and 
Rossi),  A.,  ii,  278. 
mercurichlorides,  mercuribromide  and 
mercuricyanides  (Stromholm),  A., 
i,  624. 
Trifolium  pratense,  presence  of  tyrosine 

in  (Orloff),  a.,  ii,  304. 
Trigonelline,  from  oxidation  of  nicotine 
mhydroxide    (Pictet    and  Gene- 
quand),  a.,  i,  50. 
occurrence  in,    and    separation  from 
St7'oplianthus  Komhe  seeds  (Thoms), 
A.,  i,  328. 
2:3: 4-Trihydroxybenzaldehyde 

(Gattermann  and    Berchelmann), 
A.,  i,  581. 
3:4: 5-Trihydroxybenzoic    acid.       See 

Gallic  acid. 
Trihydroxyisobutane    (isobutylglycerol), 
nitro-  (Henry),  A.,  i,  5. 
action  of  acetic  anhydride  on  (Piloty 
and  Ruff),  A.,  i,  223. 
Trihydroxydiphenylic     ether,     benzoyl 
derivative  (Blumenfeld  and  Fried - 
lander),  a.,  i,  145. 
1:2':  6'-Trihydroxyhydrocoumarone 

(Hesse),  A.,  i,  361. 
2:4:  4'-Triliydroxy-2'-methylquinoline 
(Knoevenagel  and  Fries),  A. ,  i,  448. 
2:4: 4'-Trihydroxy-2'-methylquinoline- 
3-carboxylic  acid,  ethylic  salt  (Knoe- 
venagel and  Fries),  A.,  i,  448. 
o/85-Trihydroxy-S-plienylliexane  and  its 
triacetate  (Bogorodsky  and  Ljubar- 
sky),  a.,  i,  303. 
2:3: 4-Trihydroxyphenyl-3-hydroxy-)3- 
naphthyl     ketone     (JSToelting     and 
Meyer),  A.,  i,  143. 
«s-Trimesic  acid  (Guerbet),  A. ,  i,  424. 
Trimethylacetic     acid.       See     Valeric 

acids. 
Trimethylamine,  presence  of,  in  a  lichen 
(Sticta fidiginosa)  (Zopf),  A.,  i,  89. 
heat  of  combination  of,  with  formic 
and  acetic  acids  (Andrii;),  A.  ,ii,  501. 
action  of  the  silent  electric  discharge 
on,    in    the   presence   of   nitrogen 
(Berthelot),  a.,  i,  552. 
action    of   iodine  monochloride   and 
trichloride      on      (Norris       and 
Smalley),  a.,  i,  170. 
and     its     hydrobromide,     action    of 
bromine    on    (NoRRis    and     Kim- 
berly), A.,  i,  170. 
oxidation     of,      by      soil     ferments 

(Demoussy),  a.,  ii,  348. 
oxide,    from    the  action   of  methylic 
iodide  on  hydroxylamine  (Hantzsch 
and  Hillakd),  A.,  i,  623. 
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Trimethylamine,  doable  salts  containing 

selenium  (NoRRis),  A.,  i,  510. 
1:3:  S-Trimethyl-S-aminocycZohezane, 
hydroohlorido,  oxalate,  and  carbamide 
(Kerp  and  Mcllek),  A.,  i,  265. 
Trimethyl-p-aminoplienyliam     chloride 

hydrochloride   (PiNNOW  and   Kooh), 
A.,  i,  132. 
Trimethylammoninm  chloride,    chloro- 

bromide,  and  broniiodide  (NoKRis  and 

Smalley),  a.,  i,  170. 
Trimethylazoniam  iodide,  chloride,  and 

hydroxide  (H.\KRiE.s  and  Haoa),  A., 

i,  231. 
1:3:  STrimethylbenzene.   See  Mesityl- 

ene. 
8:4:  6-Trlmethylbenzodimethylacetal 

(FisciiKK  and  (JlKBE),  A.,  i,  312. 
Trimethylcarbinol.       See    tcrl-liutyVic 

alcoliol. 
2:6: 6-Trimethyldihydrohezone,     from 

distillation  of  2-niethyl-6-l)e|itanone- 

2-ol ;  also  its  oxidation,  and  the  action  of 

Kolntion     of    bromine     in     methylic 

bromide  on  it  (  Vkhlev),  A.,  i,  558. 
3:8:  5-Trimethyldihydroi«oozaiole 

(Haukiks  atiilJA'JLONsKi),  A  ,  i,  401. 
2:4:  6-Trimethyl-A 'dihydropyridine- 

dicarbozylio    aoid    (dihydrocoUidine- 

dicarlioxiiUc  acid),  othylic  salt,  action 

of     alkalis     on     (Couniikim),      A., 

i,  449. 
2:6: 6-Trimethyl-4:6-diketotetrahydro- 

pyridine,  from  action  of  ammonia  on 

methylic  7-acetyldimethylacetoacetate, 

and  its  monophenylhydrazone  (Conrad 

ami  Ga8t),  a.,  i,  513. 
1:7: 9-Trimetliyl-6 :  S-dioxypurine  (Fis- 
cher and  AcH),  A.,  i,  47. 
Trimethylene,  effect  of  electric  discbarge 

on,  alone  and  in  presence  of  nitrogen 

(Bertiielot),  a.,  i,  394. 
Trimethylenedicarbozylic     aoid.       See 

r//c'i(j-I*roi)aiuHlii  arl)()xylic  acid. 
Trimethylenedipiperidine,     hydrate    of 

(Ani>ki>.),  a.,  i,  685. 
Trimethylenedisaccharin    (Weber  and 

TOLLENS),  A.,  i,  61. 
Trimethyleneglycol,  bromonitro- 
(Henry),  a.,  i,  5. 

mono-  and  diethylic  ethers  (Noyes), 
A.,  i,  59. 
Trimethyienic   iodohydrin,   preparation 

of,    and   action    of    silver  nitrite    on 

(He.sry),  a.,  i,  4,  5. 
Trimethylenoldipiperidine  (Axdr£),  A., 

i,  685. 
Trimethyletliylene.  See  under  Pentenes. 
aaai-Trimethylglutaric     acid    (Jiexane- 

dicarboxylic  acid),   formation   of  the 

anhydride        of       (AuwERS),       A., 

i,  630. 


a/8j8-Trimethylglutaric  aoid,  from  oxi- 
dation of  dihydrocamphoketone 
(Crossley  and  Perkin),  T.,  30;  P., 
1897,  218. 

1:3:  3-Trimethylf(/c/ohexan-5-one-l- 
■ulphonic  acid,  sodium    and  barium 
salts     (Krrp     and     MOller),    A., 
i,  265. 

Trimethylcf/cZohezeneoarbozylio  acid. 
See  wo-Geranic  acid. 

Trimethylhydrozylanunonium  salts 
(Hantzscii  :iii(l  IIii.LAND),  A. ,  i,  623. 

2':  3':  S'-Trimethylindolenine,  and  salts 
(Planch Ku),  A.,  i,  ."SiiO. 

1':  3':  3'-Trimethyl-2-indolinone(BRUN- 
NKU),  A.,  i,  91. 

cia-  and  ^mrLs-Trimethylmenthylammon- 
inm  iodide,  tri-iodide,  and  hydroxide 
(Wallach  and  Weunek),  A.,  i,  485. 

Trimethylmethylaziminophenyliam 
meicuriciiloride  (PiNXOW  and  Koch), 
A.,  i,  134. 

1:2: 4-Trimethylphenethylol-6,  and 
1:3: 8-Trimethylphenethyl-2,and  their 
salts  (Klageb  and  Allendorff),  A., 
i,  434. 

1':  1';  2'-Trimethylphenomorpholomam 
chloride   (Stoermek    and   Fiiankk), 
A.,  i,  451. 

Trimethylphloroglacinol,  and  its  tri- 
acetate, ethylic  carbonate,  and 
methylic  ether  (Wkidkl  andWENZEL), 
A.,  i,  680. 

2:6:  6-Trimethylpiperidine,  4-bromo-, 
and  its  picrate  and  hydrobromide 
(H.uiuiKS),  A.,  i,  382. 

Trimethylpyrrolidineammoniam 

platinochloride       and        aurochloride 
(Fenneu  and  Tafel),  A.,  i,  446. 

1:3:  2'-Trimethylquinoline-4'-carb- 
ozylic  acid  (Slmon),  A.,  i,  152. 

Trimethylsulphine  mercurichlorides 
(Stuumholm),  a.,  i,  624. 

Trimethyltrimethylenetriamine,  action 
of  hydrogen  sulphide  and  of  carbon 
bisulphide  on  (Deli^pine),  A., 
i,  120. 

1:2: 4-Trimethyl-5-vinylbenzene  and 
1:3:  5-Triniethyl-2-vinylbenzene  and 
their  polymerides  (KLAGEsaud  Allen- 
DORFF),  A.,  i,  434,  435. 

Triozymethylene,    new     formation     of 
(Grassi-Cristaldi),  a.,  i,  294. 
action  of  silent  electric  dischar<?e  on, 
in    presence     of     nitrogen     (Ber- 
thelot),  a.,  i,  554. 
p-Triphenetylstibine  and  its  dichloride, 
dibromide,  di- iodide,  nitrate  and  mer- 
curichloride  (Loloff),  A.,  i,  138. 

Triphenolbenzyl-O-phosphonium  chlor- 
ide (MicuAELis  and  Kaehne),  A., 
i,  418. 
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Triphenolmetliyl-O-phosphonium  iodide 

aud  its  tri-p-chlovo-  derivative  (MiCH- 

AELis  and  Kaehne),  A.,  i,  418. 
Triphenylacrylic  acid,  etherificatiou  of 

(SuDBOEOUGH   and  Lloyd),  T.,   92  ; 

P.,  1897,  241. 
Triphenylbromethylene  (Gaedeub),  A., 

i,  436. 
Triphenylcarbinoltricarboxylic  acid  and 

its   ethylic  salt,    amide,   and   lactone 

(Limpricht),  a.,  i,  323. 
Triphenyl-7?i-carboxytetrazolium 

cliloride  and  iodide  (Wedekind  and 

Stauwe),  a.,  i,  574. 
aa/8-Triphenyletliane,    attempts  to  pre- 
pare (Rawitzer),  a.,  i,  565. 
aoj8-Triphenylethanediol  ( triplienijlethyl- 

enic  glycol),  and  its  diacetyl  derivative 

(Gardeur),  a.,  i,  436. 
aa^-Triphenylethanone  {bcnzyldiphenyl- 

methane),      o-chloro-derivative,      and 

phenylhydrazone  of  (Gardeur),  A., 

i,  436. 
aojS-Tripbenyletbyleiie,  its  a-bromo-  and 

a-chloro-derivatives,  glycol  and  oxide 

(Gardeur),  A.,  i,  437. 
Triphenylmethane,  2  :  5-dich.\oro-,  2  :  5- 
dichloi-ocli-p-a,mino-,  and  its    salts 
and  diacetyl  derivative  (Gnehm  and 
ScHiJLE),  A.,  i,  312. 

from     benzhydrol    ether   (Nef),    A., 

i,  lor. 

1:2:  S-Triphenyltetrahydropyrazine 

and  its  hydrochloride  (Gabriel  and 

Eschenbach),  a.,  i,  671. 
Triphenyltetrahydro-7-pyrone      (Goi.d- 

sciimiedt      and      Knopfer),       A., 

i,  31. 
Tripropylammonium  dibromide  (Noruis 

and  Kimberly),  A.,  i,  170. 
Tripuhyite   from   Brazil   (HussAK    and 

Prior),  A.,  ii,  123. 
a-  and  )8-Trithiocyanodiaquodiainniine- 

chromium  (Werner  and  Richtkr), 

A.,  i,  58. 
Triticum.      See  Agricultural  Chemistry. 
Troilite  from  the  Beaconsfield  meteorite 
(Cohen),  A.,  ii,  171. 

from  the  Nocoleche   meteorite  (Cook- 
sey),  a.,  ii,  172. 

electrical  conductivity    of   (Cohen), 
A.,  ii,  526. 
Tro'j)ceolum  majas,  presence  of  glutamine 

in     seedlings     of     (Schulze),     A., 

ii,303. 
Tropan  (hydrotropidine),  constitution  of 

(Willstatter),  a.,  i,  161. 
Tropantrione,   oximes  and  phenylhydr- 

azones  of  (Willstattee),  A.,  i,  160, 

162. 
Tropidine,   constitution   of,  and  its  de- 
rivatives (Willstattee),  A.,  i,  161. 


Tropine,  constitution  of  (Willstattee), 
A.,  i,  159,  541. 
derivatives  of  (van  Son),  A. ,  i,  282. 
(//-Tropine,    constitution  of  (Willstat- 
tee), A.,  i,  160. 
Tropinebetaine,     Tropinecboline,    Tro- 
pine-ethylene     and     Tropineneurine 
(van  Son).  A.,  i,  282. 
Tropinepinacone  and  its  salts   (Wills- 
tatter), A.,  i,  603. 
Tropinic  acid,  constitution  of  (Wills- 
tatter), A.,i,  161. 
Tropinone,    its    oximes    and    trihvojn- 
acetoxy-derivative      (Willstattee), 
A.,  i,  159,  161. 
Tropinonediozalic     acid,    ethylic     salt 

(Willstatter),  A.,  i,  163. 
Tropinoueoxalic    acid,  ethylic  salt  and 

oxime  of  (Willstatter),  A.,  i,  103. 
Tropylamine    and  i//-Tropylamine,    and 
their  salts  (Willstatter  aud  MiJL- 
ler),  a.,  i,  493. 
Tropylphenylthiocarbamide,  and  if'-Tro- 
pylphenyltbiocarbamide  (Will- 

stattee and  MiJLLER),  A.,  i,  493. 
Truxone,  preparation  of  (Liebeemann), 

A.,  i,  662. 
Trypsin,  action  of,  on  protamines  (Kos- 
SEL  and  Mathews),  A.,  i,  612. 
fermentation   of  casein,    products    of 
(Rohmann),  a.,  i,  56. 
Tubifex,    action   of   distilled   water   on 

(Ringee),  a.,  ii,  176. 
Tumours   of  kidney,    origin   of  certain 

(Gatti),  a.,  ii,  244. 
Tungsten,  atomic  weight  of  (Haedin), 
A.,  ii,  336. 
carbide     (MoissAN),      A.,    ii,     161  ; 

(Williams),  A.,  ii,  594. 
Fluoroxytungstic  acid,    luteocobaltic 
salt    (MiOLATi    and     Rossi),    A., 
ii,  223. 
iodide  (Defacqz),  A.,  ii,  521. 
oxide,  action  of  sulphur  monochloride 

on  (Smith),  A.,  ii,  572. 
oxides  (Desi),  A.,  ii,  230. 
oxynitrides  (Desi),  A.,ii,  231. 
Tungstic    acid,    separation    of,    from 
molybdenum  trioxide  (Desi),  A., 
ii,  231. 
separation  of  silicic  acid  from  (de 
Benneville),  a.,  ii,  49. 
^wrTungstic  acid,  salts  of  (Melikoff 
and  Pissarjewsky),  A.,  ii,  337. 
Tungsten,  separation  of  antimony  from 

(Hallopeau),^A.,  ii,  540. 
Turquoise    from     New    South    Wales 

(Curran),  A.,ii,  79. 
Tyrosine,     presence    of,    in    Trifolium 
pratense  (Orloff),  A.,  ii,  304. 
preparation     of     (Erlenmeyee     and 
Halsey),  a.,  i,  197. 


956 


INDEX   OF  SFBJEOTS. 


Tyrosine,  obtained  by  decomposition  of 
proteids  from  conifer  seeds 
(Sohulze),  a.,  ii,  179. 
isolation  of,  from  decomiiositlon  pro- 
ducts of  gelatin  and  albumin 
(Orloff),  a.,  i,  295. 
action  of  benzaldehydc  on  (Erlkn- 
MEYER),  A.,  i,  176, 


U. 


nilmannite,   action    of  sulphur    mono 

(■liloiidi'  on  (Smith),  A.,  ii,  671. 
U/o'ltn.1-  Jhtccula,  Rxation  of  nitrogen  by 

(iJouiMiAc),  A.,  ii,  39. 
Umbelliferone,  sodium  salt,  fluorescence 

of  (Ki.NZ-KuAUSK),  A.,  i,  479.  i 

Umbilicarie    acid    in     certain    lichens 

(ZoPF),  A.,  i,  489. 
Uncaria  Gambler  extract,  characteristic 

reactions  of  (DiKTERicH),  A.,  i,  269. 
Uracilcarboxylic     aoid,     ethylic    salt, 
monacetyl  derivatives  of,  and  disodium   ' 
salt  (Muller),  a.,  i,  276. 
Uranium. 
Flaoroxynranio    aoid,    luteocobaltic 
salt    (MiOLATi     and   Rossi),     A., 
ii,  223. 
Pernranio      aoid,     compound     with 
ammonium   i)eroxido  (Melikoff   \ 
and  PissAiUKWSKY),  A.,  ii,  219.      j 
salts  of    (Melikoff  and  1'is.sar-   '•■ 
JEWSKY),  A.,  ii,  165. 
sulphate  and  nitrate,  vapour  pressures 
of  saturated  solutions  of  (Lescsur),    I 
A.,  ii,  109.  I 

TJranyl  salts,  increased  rotations  pro- 
duced   by   alkaline   solutions  of 
(Walden),  a.,  ii,  149. 
nitrate,  boiling   jioints   of  ethereal 
solutions    of    (Lespieau),     A., 
ii,  283. 
Uranium,   estimation    and    separation 
of:— 
elfect     of,     on      copper     estimation 

(Brearley)  A.,  ii,  258. 
estimation  of  (Brearley  and  Jervis), 
A.,   ii,  644  ;     (Borntraoer),    A., 
ii,  649. 
estimation  of,  electrolytically  (Smith 

and  Wallace),  A.,  ii,  488. 
separation  of  iron  from  (Walker), 

A.,  ii,  540. 
separation         of     zirconium       from 
(Walker),  A.,  ii,  540. 
Urea,    the  antecedents    of    (Halsey), 
A.,  ii,  529. 
ammonia  as  a  precursor   of,   in   the 

organism  (Salaskin),  A.,  ii,  616. 
origin  of,  in  the  liver  (LoEWi),  A., 
ii,  617. 


Urea,  formation  of,  in   tlie   liver  from 

amido-acids  (Salaskin),  A.,  ii,  441. 

influence   of  muscular   work  on  the 

excretion  of  (Garratt),  A. ,  ii,  480. 

estimation  of,  by  formaldehyde  (GoLD- 

schmidt),  a.,  ii,  860. 
estimation  of,    in  urine  (Babdach), 

A.,  ii,  268. 
See  also  Carbamide. 
Urethane,  nitro-,  constitution   and   re- 
fraction of  (BrOhl),  a.,  ii,  417. 
Urethanes,    CjH^NOj,    and   C^HgNOg, 
from  the  action  ofmethylic  and  ethylic 
alcohols  respectively  on  pyromucazido 
(Freundler),  a.,  1,  564. 
Uric  acid,    presence  of,  in    the    saliva 

(Boucheron),  a.,  ii,  88. 
eflect    of  diet    on    the    formation   of 

(Welss),  a.,  ii,  618. 
impurities  in  crystals  of,   from  urine 

(Schreiber),  a.,  ii,  620. 
action  of  formaldehyde  on  (Webkh, 

Pott    and   Tollens),   A.,    i,    66  ; 

(Weber  and  Tollens),  A.,  i,  300. 
methylaniine,  benzylamiue,   nicotine 

tetrahydroiso(iuiuoline,    piperazine, 

piperidine,     ethylamino    and    pro- 
pylamine   salto,    solubility     of    in 

water  (Goldschmidt),  A.,  i,  464. 
Hopkins'      method      of      estimating 

(FoLiN),  A.,  ii,  465. 
estimation     of,     in    urine     (FoLix  ; 

Bartley),  a.,  ii,  196  ;  (Bardach), 

A.,  ii,  268. 
estimation  of,  in  urine,  volumetrically 

(Tunnicliffe    and     Rosenhelm), 

A.,  ii,  196. 
Uric  acids,    methylated,    formation    of 
xanthine   derivatives   from  (Fisoheii 
and  Ach),  A.,  i,  700. 
Urine,  composition  of  normal  (Platt). 

A.,  ii,  38. 
reaction  of  (de  Jageu),  A.,  ii,  316. 
influence   of  administering  acids   on, 

(Wixterberg),  a.,  ii,  5.30. 
presence  of  allantoin  in,  after  thymus 

feeding  (Ca.sh),  A.,  ii,  61.^>. 
human,  amounts  of  alloxuric  bases  in, 

(Kruoeh      and      Salomon),      A., 

i,  699. 
diabetic,      alloxuric      substances     in 

(Jacoby),  A.,ii, 345. 
excretion  of  ingested  ammonia  in  the 

(RuMPFand  Kleine),  A.,ii,  17.'). 
elimination  of  injected  dextrose  by  the 

(Butte),  A.,  ii,  35. 
excretion  of   gelatin  by  the  (Dastue 

and  Flop.esco),  A.,  ii,  35. 
crystalline  globulin  from  (Huppert), 

A.,ii,  443. 
cause    of    liiston    in    (Schulz),    A., 

i,  719. 
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Urine,  influence  of  nucleins  on  the  com- 
position of  (MiLROY  audMALCOLM), 

A.,  ii,  479. 
presence  of  oxyproteic  acid  in,    and 

increased    formation    of,    in    phos- 
phorus poisoning  (Bondzynski  and 

Gottlieb),  A.,  i,  501. 
absence  of  true  peptone  in,  and  detec- 
tion   of    histon   in   (Jolles),    A., 

i,  611. 
excretion  of  salicj'lic  acid  compounds 

by  the  (Bondzynski),  A.,  ii,  37. 
impurities  in  uric  acid  crystals  from 

(Scheeiber),  a.,  ii,  620. 
presence      of     uroproteic      acid     in 

(Cloetta),  a.,  i,  541. 
cause     of    the    poisonous   action    of 

(Beck),  A.,  ii,  620. 
during  inanition  (Daiber),  A.,  ii,  34. 
composition    of,    in     leucsemia   and 

pseudo-leucpemia    (Moraczewski), 

A.,  ii,  395. 
ofj  Echidna,     composition  of  (Neu- 

meister),  A.,ii,  241, 
of  Octopus    macropus  (Schoenlein), 

A.,ii,  443. 
ITrine,  analytical  methods  relating  to: — 
analysis    of,    optically     (Lakdolph), 

A.,  ii,  147. 
analysis  of,  iniluence  of  drugs  on  (Bar- 

dach),  A.,  ii,  268. 
detection  of  acetone  in  (Mallat),  A, , 

ii,  357. 
detection  of  albumoses  in  (Bang),  A., 

ii,  657. 
detection  of  atropine  and  hyoscyaininc 

in(VREVEN),  A.,  ii,  657. 
detection     of     biliary     pigments   in 

(Li^U'iNOis),  A.,  ii,  415. 
detection  of  bromine  in  (Jolles),  A. , 

ii,  637. 
detection     of    chloral     hydrate      in 

(Kulisch),  a.,  ii,  357. 
detection  of  indicanin  (Loubion),  A., 

ii,  318. 
detection  of  lead  in  (Weinhart),  A., 

ii,  190. 
detection  of  peptone  in  (Salkowski), 

A.,  ii,  318. 
fallacies    in     tests    for     peptone     in 

(Stokvis),  a.,  ii,  176. 
detection  of  pyramidone  in  (Jolles), 

A.,ii,  656. 
detection  of  urobilin  in    (Leo),    A., 

ii,  200,  320  ;  (Denig^s),  A.,  i,  344  ; 

A.,  ii,  200  ;  (Li5pinois),  A.,  ii,  415. 
highly  coloured,  detection  of  urobilin 

in  (DenigIis),  A.,  i,  344. 
estimation  of  acetone  in  (Willen), 

A.,  ii,  196  ;  (Martz),  A.,  ii,  358. 
estimation  of  acidity  in  (Joulie),  A., 

ii,  315 ;  (Lepierre),  A.,  ii,  652. 


Urine,  analytical  methods  relating  to: — 
estimation    of    albumin  in    (Wassi- 

LifiEFF),  A.,  ii,  60. 
estimation  of  dextrose  in  (Landolph), 
A.,  ii,  148  ;  (Goff),  A.,  ii,  463.  -- 
estimation  of  indican  in  (Amann  and 

Wang),  A.,  ii,  659. 
estimation  of  proteids,  glucosides  and 
saccharine  materials  in  (Landolph), 
A.,  ii,  147. 
estimation     of     xanthine     bases     in 
(Flatow  and  Reitzenstein),  A., 
ii,  359. 
estimation   of  uric   acid   in,  volume- 
trically  (Folin  ;  Bartley  ;  Tunni- 
CLiFFEand  Rosenheim),  A.,  ii,  196. 
precipitation  of  proteids  in  (Schjern- 
ing),  a.,  ii,  272. 
Urobilin,  composition  of  (Hopkins  and 
Garrod),  a.,  i,  389. 
preparation     of    (Salkowski),     A., 

ii,  318. 
identity  of,  with  omicholin  (Thudi- 

chum),  a.,  i,  712. 
biuret-reaction  of,  in  urine  (Stokvis), 

A.,  ii,  176. 
detection    of,     in    urine    (Leo),    A., 
ii,  200,  320;  (Denig1:s),  A.,  i,  344, 
ii,  200  ;  (LiSpinois),  A.,  ii,  415. 
Urocanidine,  Urocanine  and  Urocaninic 

acid  (Siegfried),  A.,  i,  713. 
Uromelanin,  from  the  action  of  sulphuric 
acid  on  uroproteic  acid  (Cloetta),  A., 
i,  542. 
Uroproteic  acid  from  dog's   urine,   its 
barium  salt    and  decomposition   pro- 
ducts (Cloetta),  A.,  i,  541. 
Usnaric  acid,  from  Usnea  barbata  f.  dasy- 
poga  and  /.  hirta,  and  probably  from 
Hamalina     eeruchis      (Hesse),     A., 
i,  532. 
Usnarin  from   Usnea  barbata    f.  dasy- 

^ograand/.  hirta  (Hesse),  A.,  i,  532. 
Usnea  barbata  (L.),  U.  barbata f.  dasy- 
poga,  U.  barbata  f.  hirta,  U.  ceratina, 
and   U.    longissima,    constituents    of 
(Hesse),  A.,  i,  532. 
Usnea   barbata,  presence  of  emulsiu  in 

(H^.RISSBY),  A.,  i,  612. 
Usnea  longissima,  presence  of  barbatic 

and  usnic  acids,  in  (Zopf),  A.,  i,  89. 
Usnic  acid,  presence  of,  in  certain  lichens, 
(Zopf),  A.,  i,  89,  489;    (Hesse),  A., 
i,  531,  679. 


V. 


Valency,doctrine  of  (Kektjl^  Lecture), 
T.,  113  ;  P.,  1897,  236. 

Valeraldehyde,  5-amino-,  heat  of  forma- 
tion of  (Dbl^pine),  a.,  ii,  559. 
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uo-Valeraldehyde,    action    of     etbylic 
acetoacctate  on  (Knoetenaoel),  A., 
i,  406. 
n-Valeric  acid,  reaction  of,  with  amines 

(Hischoff),  a.,  i,  73. 
8-aiuiiio-,  aucl  its  aurichloride  (Sal- 

K0W8KI),  A.,  i,  404. 
duLiaino:     See  under  Ornithin. 
m- Valeric  acid,  from  fusion  of  camphoric 

acid    with    jtotash  (Crosalkt   anU 

Pkrkin),  T.,  16  ;  P.,  1897,  217. 
ohtained    from  the  wood  of    Ooupin 

tomentosa  (Dunstan  and  Henky), 

T.,  226;  P.,  1898,44. 
reaction  of,  with  amines  (BisiHOFF), 

A.,  i,  73. 
action  of  chlorine  on  (  Montbm  artini), 

A.,  i,  236. 
rhodinol  salt  of  (Erdmanm),  A.,  i,  825. 
/i-naphthylic  salt  of  (EiNHOUN  and 

Hollandt),  a.,  i,  678. 
iso- Valerie  acid,  a-bromo-,  ethylic  salt, 

reaction  of,  with  amine8(BiscuoFP), 

A.,  i,  73,  183. 
3-chloro-,  action  of  pheuylhydrazine 

on;  ethylic  salt  of  (MONTEMARTINI), 

A.,i.  236. 
Valeric   acid    (methylethylacetic    acid), 
i-aceniic,   silver  salt,  existence  of,  in 
solution  (KCster),  A.,  ii,  649. 
Valeric  acid  {trimethylacetic  acid)  from 

oxidation  of  pinacolin  (Pomeranx), 

A.,  i,  233. 
ethylic  salt,  velocity  of  hydrolysis  of 

(SuDBOROUOii  and  Feilmann),  P., 

1897,  243. 

/jto-Valeroin  and  its  oxime,  also  action 

of  phenylbydrazine,  of  carbamide  and 

of      thiocarbamide      (Basse       and 

Klinoeh),  a.,  i,  463. 

jso-Valerylethylanilide,  o-bromo-  (Bis- 

ohoff),  a.,  i,  183. 
Valonia,   action  of  Hiibl's  reagent  on 

(BOEITINGEU),  A.,  i,  199. 
Vanadium,    occurrence    of,    in     rutile 

(Hasselbkro  ;]  Giles),    A.,  ii,  30. 
tribiomide    and    trichloride    (Locke 

and  Edwakiks),  A.,  ii,  598. 
Flaorozyvanadic  acid,    luteocobaltic 

salt    (MioLATi    and    Rossi),    A., 

ii,  223. 
Vanadic   acid,    hydroxylamine    com- 
pounds  of  (HoFMANN   and  Kohl- 

sciiiJrTTER),  A.,  ii,  381. 
Fervanadic    acids,  and   their    salts 

(Scheuer),  A.,  ii,  340. 
Thiovanadic  acids,  salts  of  (Locke), 

A.,  ii,  433. 
Vanadium  organic  compounds — 
Vanadiocyanide     and      vanadiothio- 

cyanate  of  potassium  (Locke  and 

Edwards),  A.,  ii,  598. 


Vanadium,   detection    and    estimation 

of:— 
detection    of,     spectrosoopically    (de 

Gramont),  a.,  ii,  636. 
estimation  of  chromium  in  presence  of 

(Hillebrand),  a.,  ii,  541. 
Vanillaldehyde,    presence  of,   in  pine- 
resin    and    larcli-resin   (Bamberger 
and  Landsiedl),  A.,  i,  88. 
Vanillic  acid,  obtained  by  oxidation  of 

/5orhamnetin    (Perkin    and    Pii.- 

ORiM),  T.,  267. 
nitro-  (Menke  and    Bentley),    A., 

i,  661. 
Vanillin,  action  of  alcoholic  hydrogen 

chloride  on  (Fischer  and  Giebe), 

A.,  i,  168. 
condensation     of,     with      piperidine 

(Rosenheim  andSoHiDiiowiTz),  T., 

142  ;  P  ,  1897,  234. 
condensation    products    of,  with    j)- 

aminophonol  and  with  jj-anisidine 

(RoooFF),  A.,  i,  253. 
substances    obtained    by    action     of 

dilute  nitric  acid  on  (Menke  and 

Bentley),  a.,  i,  661. 
Vanillin,     chloro-    (Peratoner     and 
Ortoleva),  a.,  i,  643  ;  (Menke  and 
Bentley),  A.,  i,  661. 
Vanilloin,      chloro-       (Menke      and 

i5ENTI.EY),  A.,  i,  661. 
Vapour  density,    determination  at  high 

temperatures  of  (Meyer  and  Reck- 

linohausen),  a.,  ii,  16. 
of  dry  aniiiionium  chloride  (Baker), 

T.,  425;  P.,  1898,  100. 
Vapour  pressure,  dynamical  method  of 

determining       (Kahlbaum),      A., 

ii,  556. 
freezing     and     boiling     points]    in 

ternary   mixtures    (Miller),    A., 

ii.  208. 
of  homogeneous   mixtures  (Doleza- 

lek),  a.,  ii,  421. 
of  reciprocally  soluble   liquids  (OsT- 

wald),  a.,  ii,  208. 
of  a  solid  substance  in  contact  with  its 

saturated  solution  (Talmadob),  A., 

ii,  62. 
of  hydrated  salts  which  remain  trans- 
parent on  efflorescence  (Tammann), 

A.,  ii,  208. 
of  solutions,  method  of  determining 

(Wade),  A.,ii,  15;  (ORNDORFFand 

Carell),  A.,  ii,  208. 
of    dilute    aqueous    solutions    at    0" 

(Dieterici),  a.,  ii,  207. 
of  saturated  solutions  of  salts   (Les- 

C(eur),  a.,  ii,  109. 
of  a  substance  compressed  by  a  gas 

which  dissolves  in  it  (Ponsot),  A., 

ii,  16. 
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Vapour  pressure,  of  organic  substances, 
and  relations  between  them  (Kahl- 
baum),  a.,  ii,  556. 
of  normal  heptane  (Young),  T.,   675  ; 

P.,  1898,  165. 
of   mixtures   of  potassium   carbonate 
and  water  (Lesc(eur),  A.,  ii,  428. 
Velocity     of     chemical     change.     See 
Affinity,  chemical, 
of    crystallisation    (Tammann),    A., 
ii,  425. 
Veratrine,  and  its  mono-,  tri-  and  tetra- 
iodides,    methiodide,   ethobromide, 
and       chloralhydro-derivatives 
(Frankforter),  a.,  i,  497. 
detection  of  (Laves),  A.,ii,  318. 
Veratrole,  bromo-  [Br:(0Me)2  =  l  :3  :4] 
(MouREu),  A.,  i,  518. 
trihvomo-  (Jackson  and  Torrey),  A., 

i,  469. 
4-chloro-    and    4:5-rfichloro-    (Pera- 

TONER  and  Ortoleva),  a.,  i,  643. 
dmitro-  (MouREU),  A.,  i,  411. 
Veratroleglyoxylic    acid,    amylic  salt 

(BouvEAXJLT),  A.,  i,  586. 
Veratrylbenzaldehydine,  and  its  hydro- 
chloride (MouREU),  A.,  i,  411. 
Veratrylene- diamine  and  -ethenylamid- 

ine(MouREu),  A.,  i,  411. 
Veratrylphenanthrazine  (Moureu),  A., 

i,  411. 
Vetch.     See  Agricultural  Chemistry. 
Viciafaba.  See  Agricultural  Chemistry. 
Vicilin,  properties  of,   and  presence  of, 
in   pea,    lentil,   and    horsebean    (Os- 
borne and  Campbell),  A.,  ii,625,  626. 
Vigna  catjang  seeds,    the    proteids    in 
(Osborne  and  Campbell),  A.,  ii,627. 
Vignin  from    Vigna  catjang  (Osborne 

and  Campbell),  A.,  ii,  627. 
Vinasse,      carbonised,      occurrence     of 
lithium,  manganese,  and  titanium  in 
(von  Lippmann),  a.,  ii,  180. 
Vine-leaves.      See  Agricultural    Chem- 
istry. 
Vinylacetic    acid,   7-cyano-   (Errera), 

A.,  i,  298. 
Vinylamine,    action   of    hydrogen   sul- 
phide on  (Gabriel  and  Eschenbach), 
A.,  i,  62. 
Vinyldiacetonine,  mandelate  (Harries), 

A.,  i,  382. 
o-Vinylglutaric    acid,    from  action   of 
sodium  hydroxide  on  o-ethylideneglu- 
taric  acid,  and  its  hydrogen  bromide 
compound  and    dibromide   (Ficiiter 
and    Eggert),  A.,  i,  631. 
Vinylic  alcohol,  basic  mercury  derivative 
of  (Nef),  a.,  i,  112. 
ether,  as-rf^bromo-,and  action  of  sodium 

ethoxide  on  (Nef),  A.,  i,  113,  114. 
nitrate,  iriiodo-  (Nef),  A.,  i,  114. 


Vinylideneoxanilide,     preparation     of, 
and     its     bromo-derivative     (Pech- 
mann),  a.,  i,  135,  136,  188. 
Vinyltrimethylenic   bromide,  action  of 
lead  oxide  on  (GusTAVSON  and  Bula- 
toff),  a.,  i,  14. 
Viscera,    detection    of   nitric    acid    in 
(Seyda  and  Woy),  A.,  ii,  453. 
estimation  of  chloroform  in  (Sey^da), 
A.,  ii,  410, 
Viscosity       of       crystalline       liquids 
(Schenck),  A.,  ii,  563. 
of  hydrogen  (Rayleigh),  A.,ii,  284. 
Vitellin,       crystallisation       of,      from 
magnesia    mixture    (Moraczewski), 
A.,  i,  610. 
Vitex  Uttoralis  wood,  colouring  matters 
and  dyeing  properties    of  (Perkin), 
T.,  1019;  P.,  1898,  183. 
Vitexin,    and     its     acetyl    and    nitro- 
derivatives  ;    constitution,   decompo- 
sition products,  and  dyeing  properties 
of  (Perkin),    T.,    1021  ;    P.,    1898, 
184. 
Volemitol,     action      of     the     sorbose 
bacterium  on  (Bertrand),  A.,  i,  551. 
Volume    change  accompanying  dissolu- 
tion, connection  of  compressibility 
with  (Gilbault),  A.,  ii,  112. 
increase  accompanying  the  mixture  of 
water     and     alcohol     with     ethyl 
ammonium  chlorides   (Schiff   and 
Monsacchi),  a.,  ii,  110. 
occupied  by  dissolved  substances,  in- 
fluence of,  on  the  velocity  of  leac- 
tions  (Cohen),  A.,  ii,  370. 
of  a  liquid,  effect  of  alcoholic  fermen- 
tation on  (Kosutany),  A.,  i,  3, 
of   mixtures   of  gases   (Ledtjc),    A., 
ii,  326. 
Volume-ratios  of    reacting  gases.  Gay 
Lussac's    law   of,    deduced  from   the 
phase  rule  (Wald),  A.,  ii,  64. 
Volume,     molecular,    of    ethylic     and 
methylic   benzoyl-  and  toluoyl-tar- 
trates  (Frankland  and  McCrae), 
T.,  324;  P.,  1898,  74, 
of  a  gas  in  the  perfect  state  (Leduc), 

A.,  ii,  471. 
of  gases  (Berthelot),  A.,  ii,  502. 
of  liquids  (Nasini),  A.,  ii,  284. 
of      liquids    and      solids,      relations 

between  the  (Alvisi),  A.,  ii,  209. 
of  solids      (Traube),     A.,    ii,    213  ; 
(Fock),  a.,  ii,  284, 
Volume,  specific,  ofmixtures  of  benzene 
and      ?i-hexane      (Jackson       and 
Young),  T.,  922  ;  P.,  1898,  176. 
of    ?i-heptane      (Young),    T.,     676 ; 
P.,  1898,  165. 
Vulpic  acid,    presence  of,  in     various 
lichens  (Hesse),  A.,  i,  532,  535,  679. 
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'Waras,'   the  constitncnts  and  dyeing 

properties  of  (Peukin),  T.,   660;  P., 

1898,  162. 

Water  :— 

electrolytic     dissociation      of  (LlH- 

feldt),  a.,  ii,  554. 
(ice),  dielectric  constant  and  condue- 

tivity     of,    at    low    temperatures, 

(Fi.EMiNoand  Dewar),  A.,  ii,  9. 
density     of,     between     0°    and    40° 

(Chappuis),  a.,  ii,  205. 
vapour,  condensation  of,   in  presence 

of  dust-free  gates   (Wilson),    A., 

ii,  872. 
compressibility  of    (Gilbault),     A., 

ii,  111. 
dissolred    in  alcohol,  dissociation  of 

(Luther),  A.,  ii,  422. 
vapour,  influence  of,  on  the  reaction 

of  air   and  cuprous  iodide  (Lean* 

and    Whatmouoh),    T.,    155  ;  P., 

1898,  6. 
vapour,  influence  of,  on  the  formation 

of  ozone  from  air  (Shenstonk  and 

Evans),  T.,  249  ;  P.,  1898,  40. 
excretion   of,     from     inflamed     skin 

(Baeratt),  A.,ii,  38. 
distilled,     action     of,      on      Tubtfex 

(Rinoer),  a.,  ii,  176. 
Natural  Water: — 
Rain  water  nnd  well  water  for  irrigation. 

See  Agricultural  Chemistry. 
River  Water  of  the  Amazon  (Katzer), 

A.,  ii,  392. 
water,  natural  and  polluted,  gaseous 

products  formed  in,  during  nitriflca- 

tion  (Arkney),  A.,  ii,  86. 
Spring  and  Mineral  Water,  argon  and 

helium  in  (Ramsay  and  Travers), 

A.,  ii,  383. 
from  Buda  (Ilosvat),  A.,  ii,  126. 
from  Geneva  (Rust),  A.,  ii,  237. 
from  Kansas  (Davies  and  Knerr), 

A.,  ii,  392. 
from  Louisville,     Kansas    (Bailey), 

A.,  ii,  33. 
from  the  sacred  well  at  Mecca  (Gres- 

iioff),  a.,  ii,  614. 
from  Montecatini  (LuciANi,     Dutto 

and  Monaco),  A.,  ii,  237,  244. 
from  New    South   Wales    (Mingaye 

and  Card),  A.,  ii,  385. 
from     S.       Omobono,        Lombardy 

(Carrara),  A.,  ii,  297. 
from    S.    Agnese  springs,    Bagno    of 

Romagna,     Italy    (Purgotti     and 

Anelli),  a.,  ii,  614. 
chalybeate,  from  Silesia  (Ludwig  and 

Ludwig),  a.,  ii,  527. 


Spring  and  Mineral  Water  from  the 
Voslau  springs,  Vienna,  argon  in 
(BAMnEUGEu  and  Landsiedl),  A., 
ii,  478. 

from    the    Iodine    spring    at    Wels, 
Austria  (Ludwig),  A.,  ii,  392. 
Sea    Water,   from  the  Atlantic  Ocean 

(Makin),  a.,  ii,  441. 
Water  analysis  : — 

detection  of  nitrites  in  (Gawa- 
lowski),  a.,  ii,  46, 

differentiation  of  organic  matter  in 
(Woodman),  A.,  ii,  642. 

e.xamination  of,  bacteriologically 
(Dunham),  A.,  ii,  193. 

estimation  of  ammonia,  nitrous  acid 
and  iron  in  (K(iNio),  A.,  ii,  313. 

estimation  of  carbonic  anhydride  in 
(Seyler),  a.,  ii,  261. 

estimation  of  lead  in  (Berntrop),  A., 
ii,  51. 

estimation  of  nitrates  in  (Boiilio), 
A.,  ii,  639. 

estimation  of  nitrites  in  (Robin),  A., 
ii,  542. 

estimation  of  organic  matter  in,  by 
chromic  acid  (Barnes),  A.,  ii,  97. 

estimation  of  phosphoric  acid  in 
(Lepierre),  a.,  ii,  47. 

estimation  of  silica  in,  colorimetrically 
(JoLLF^s  and  Neurath),  A., 
ii,  455. 

estimation  of  sulphuric  acid  and  cal- 
cium salts  in,  simultaneously 
(Robin),  A.,  ii,  452. 

preparation   of    ammonia   free    water 
(Barnes),  A.,  ii,  146. 
Wax,  beeswax,  analysis  of  (Henriques), 
A.,  ii,  467. 

(m.  p.  72°),  obtained  from  Hamamelis 
bark  (Gbijttneb),  A.,i,  598. 

C28H54O2,    separated  from   C.   rangi- 
forviis  (Hesse),  A.,  i,  533. 
Webnerite,    identity  of,    with  andorite 

(Prior  and  Spencer),  A.,  ii,  120. 
Websterite  in  Paris  basin  (Laceoix), 

A.,  ii,384. 
Weights,    molecular,     simple     boiling 
point  method  of  determining  (Wal- 
ker  and   Lumsden),  T.,  502;  P., 
1898,  125. 

determination  of,  by  means  of  mole- 
cular volumes  (Nasini  ;  Fock), 
A.,  ii,  284. 

determination  of,  by  the  vapour-pres- 
sure method  (Orndorff  and 
Carell),  a.,  ii,  208. 

of  solid  substances  (Teaube),  A., 
ii,  213,  369  ;  (Fock),  A.,  ii,  503. 

of  some  elements  in  the  liquid  state 

(Tbaube),  a.,  ii,  470. 
of  gases  (Berthelot),  A. ,  ii,  502. 
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o-Xyleiie,  Me  : Me  =  \  '.2  ;  m.-xylene,  Me 
Weights,  molecular,  of  metallic    salts 
dissolved      in      organic      solvents 
("Werner),  A.,  ii,  214. 
of    organic   substances     in    solution 

(Speyers),  a.,  ii,  213. 
of  proteids  (Blum  and  VAtrBEL),  A., 

i,  610. 
of  starch  (Rodewald),  A.,  ii,  62. 
Wheat.     See  Agricultural  Chemistry. 
Whiskey,    chemistry   of   (Allen),   A., 

i,  221. 
White  paints,  analysis  of  (Thompson), 

A.,  ii,  141. 
Wine,     presence    of     an    alkaloid    in 
(Gu^rin),  a.,  i,  607. 
production  of  a  soluble  ferment  in,  by 
action  of  Saccharomyces  elUpsoideus 
(Tolomei),  a.,  ii,  247. 
amount  of  oxydase  left  in  red  and 
white,  after  fermentation  (Laborde), 
A.,  ii,  397. 
manufacture,  use  of  grape-oxydase  in, 
to  destroy  colour  (Bouffard  and 
Semichon),  a.,  ii,  347. 
Algerian,  occurrence  of  lactic  acid  in 

(MuLLER),  A.,  ii,  42. 
from  Oran,  percentage  of  chlorine  in 
(Bonjean),  a.,  ii,  630. 
Wine  analysis  :— 
detection  of  "saccharin"  in   (MoR- 

purgo),  a.,  ii,  359. 
detection  of  cane  sugar  in  (Popasogli), 

A.,  ii,  651. 
sweet,  examination  of,  by  polarimeter 

(Borntkager),  a.,  ii,  356. 
estimation  of  glycerol  in  (Boettingek), 

A.,  ii,  314. 
estimation  of  lactic  and  succinic  acids 

in  (Mtjller),  A.,  ii,  57. 
estimation  of  phosphoric  acid  in  sweet 
(Thorner  and  Uster),  A.,  ii,  255. 
estimation    of    saccharose  in  (BoRN- 

trager),  a.,  ii,  264. 
estimation  of  sugar  in  (Pinette),  A., 

ii,  194. 
extract,  estimation  of  sulphuric  acid 

in  (Telle),  A.,  ii,  451. 
lees,     analysis     of   ("  Goldenberg, 
Geromont  &  Co."),  A.,  ii,  465. 
Wolframite,   action  of  sulphur  mono- 
chloride  on  (Smith),  A.,  ii,  572. 
Wolfshergite.     See  Chalcostibite. 
Wood,  action  of,  on  a  photographic  plate 
(Russell),  A.,  ii,  289. 
containing  lignin,  action  of  calcium 
hydrogen  sulphite  on  (Klason),  A. , 
i,  399. 
Wood  gum.     See  Xylan. 
Wood  oil,  Japanese  (Jenkins),  A.,  i,  628. 
Wool,    aqueous  and  hydrochloric  acid 
extracts  of  (Reyciiler),  A.,  i,  658. 


:  Me  =  1:3;  \}-xylcnc,  Me  :  J/e= 1  :  4. 
Wool,  fixing  of  basic  dyes  by  (Reychler), 

A.,  i,  658. 
Wool  fat,  alcohols  from  (Darmstaedter 
and  Lifschutz),  A.,  i,  471. 

constituents  of  (Darmstaedter  and 
Lifschutz),  A.,  i,  245  :  (Sohulze), 
A.,  i,  463. 
Wool  wax,  analysis  of  (Lewkowitsch), 

A.,  ii,  99. 
Wort,    estimation    of    dry    matter    in 

(Ruber),  A.,  ii,  463. 
Wulfenite  from  Broken  Hill,  New  South 

"Wales  (Marsh),  A.,  ii,  81. 
Wyomingite  from    "Wyoming   (Cross), 

A.,  ii,  125. 


X. 


Xanthen,    didhlovo-    (Peratoner   and 

Ortoleva),  a.,  i,  643. 
Xanthine,  and  a  new  methyl  derivative, 
isolation  of,   from  urine  (Krugeb 
and  Salomon),  A.,  i,  699. 
synthesis  of  (Fischer),  A.,  i,  48,  214  ; 

(Gautier),  a.,  i,  339. 
crystalline  form  of  (Horbaczewski), 
A. ,  i,  50. 
Xanthine,  chloro-  (Fischer),  A.,  i,  49. 
Paraxanthine,  isolation  of,  from  urine, 
and  its  platinochloride  (KRiJGER 
and  Salomon),  A.,  i,  699. 
synthesis  of  (Fischer),  A.,  i,  97. 
salts  of  (Pommerehne),  A.,  i,  539. 
Xanthine-bases,  amounts  of,  in  human 
urine  (Krugeb  and  Salomon),  A., 
i,  699. 
estimation  of  (Salkowski),  A.,  ii,  269. 
Xanthone,   diciAoro-  (Peratoner  and 

Ortoleva),  A.,  i,  643. 
Xanthones,  fluorescence  of  the  (Meyer), 

A.,  ii,  105. 
Xanthoria  candelaria,  X.  lycJinea,  and 
X.  parictiiia,  constituents  of  (Hesse), 
A.,  i,  681. 
Xylan    (wood-gum),  nitro-derivative  of 

("Will  and  Lenze),  A.,  i,  229. 
m-Xylene,  boiling  points  of,  at  710 — 780 
mm.  (FucHS),  A.,  ii,  556. 
2-nitroso-  and  4-nitroso-  (von  PecH* 
MANN  and  Nold),  A.,  i,  310. 
?n-Xylenedia2ocyanide,  miii-  and  syn* 
biomo-   (Hantzsch  and  Danziger), 
A.,  i,  78. 
1:3:4-Xylenesulphaminic  acid,  audits 

salts  (Junghaiin),  A.,  i,  480. 
I^Xylenesulphonic  acids,  electrolytic 
dissociation  of  (da  Monte  and  Zoso), 
A.,  ii,  277. 
m-Xylenesulphonic  chloride,  amide, 
methylamide  and  dimethylamide 
(Schreinemakeks),  a.,  i,  321. 
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o-Xylcne,  Afe:i£e=l  :  2  ;  m-xyUtu,  Me 
771-Xylidine,   condensation  of,  with  py- 
ruvic acid  (Simon),  A.,  i,  162. 
XylidinoB,    velocity    constants   'of    re-    i 
action    of    allylic     bromide     with 
(Menschutkin),  a.,  ),  187. 

hydrochlorides,   melting  and  boiling 
points  of  (Ullmann),  A.,  i,  566.         I 
a-»i-Xylidinobatyrie  acid,  ethyl  ic  salt 

(BiscHOFF),  A.,  i,  74. 
rn-Xylidinophenylacetic    acid,    ethylio 

salt  (l{is(  iioKKi,  A.,  i,  74. 
a-}>t-Xylidinopropionic  acid,  ethylic  salt 

(BisciiOKK),  A.,  i,  74. 
m-Xylilpyravic  acid  (Simon),  A.,  i,  152. 
Xylitol,  action  of  the  sorbose  bacterium 

on  (Beutrand),  A.,  i,  650. 
Xylitone,    from     acetone  and    sodium 

cthoxide,  and  its  oximc,  and  benzyl- 

ideno    dcrirative  (Krrp    and    MUl* 

LER),  A.,  i,  266. 
;>-Xyloqaiiione,  e^tbromo-  (Auwebs  and 

Sheldon),  A.,  i,  647. 
Xylose,  from  Cbagnal  gum   (Wintkr- 
8TEIN),  A.,  i,  510. 

action  of  hydrogen  bromide    on,    in 

Sresence    of   ether     (Penton    and 
iosTLiNc),     T.,    557;     P.,    1898, 
147. 

anhydride,     dinitrate     (Will      and 
Lenze),  a.,  i,  228. 
7n-Xylylacetic   acid,  isonitroso-,  and  its 

silver  salt  (Kyax),  A.,  i,  649. 
;)-Xylylaoetic  acid,  and   its  salts    and 

amide  (GtKKBKT),  A.,  i,  424. 
»t-Xylylacetoacetic  acid,  ethylic  salt  of 

(Ryan),  A.,  i,  649. 
m-Xylylacetone,         i^sonitroso-,        and 

amino-,  and  salts  (Ryan),  A.,    i,  649. 
p-Xylyl  anilinoethyl  ketone  (Collet), 

A.,  i,  479. 
1:3: 4-Xylylbensamidine     (Wheeler 

and  Walden),  A.,  i,  651. 
in-  and  ^^-Xylyl  a-bromethyl  ketones 

(Collet),  A.,  i,  479. 
Xylylene-o-anisidine,  bromo-  (Scuoltz), 

A.,  i,  305. 
Xylylenebisaminobenioic  acid  and  salts 

(ScHOLTz),  A.,  i,  383. 
Xylylinebia-o-anisidine  (Scuoltz),  A., 

i,  471. 
Xylylenebis-o-bromaniline  and  o-chlor- 

aniline  (ScHOLTz),  A.,  i,  471. 
Xylylenebisdii^obatylamine 

(Scholtz),  a.,  i,  306. 
Xylylenebisdiethyl-amine  and  -ammon- 

iam  bromide,  and  its  salts  (ScHOLTz), 

A.,  i,  305,  306. 
Xylylenebisdiphenylamine     (Scholtz), 

A.,  i,  306. 
Xylylenebis'tt-naphthylamlne 

(Scholtz),  A.,  i,  472. 


'.Me  =  \  :  8  ;  ^-xylene.  Me  :  Me=\  :  4. 
Xylylenedii^'^utylammoninm   bromide 

and  its  salts  (ScHiii/rz),  A.,  i,  306. 
Xylylenedi/.-^obutyldiamine      and      its 

benzene.sulphoiiamide    and  diammon- 

ium  broniiuc  (Scholtze),  A.,  i,  567, 

568. 
Xylylenedi-ifcomidine  (Scholtz),   A., 

i,  3or>. 
Xyiylenediphenylmethylamine 

(Scholtz),  A.,  i,  306. 
Xylylenedipiperidyl,     and     its      salts 
(Scuoltz),  A.,  i,  306. 

picrate  (  Pahtheil  and  Schumacher), 
A.,  i,  363. 
Xylylenedipyridonium      bromide,    and 

its  salts  (Scholtz),  A.,  i,  306. 
Xylyleneditoluidine      (Scuoltz),      A., 

i,  305. 
Xylylenedi-triethyl-  and  -trimethyl-am- 

monium  bromide,  and  its  .salts  (I'ah- 

ruKU,  and  Schumacher),  A.,  i,  363. 
Xylylenedizylidine      (Scholtz),      A., 

i,  305. 
Xylylenemonotriethylammoninm  brom • 

ide  and  its     aiirochloridc   (rAUTllKlL 

and  ScHUMAcUKii),  A.,  i,  363. 
Xylylene-a-naphthylamine,  bromo- 

(ScHOLTz),  A.,  i,  305. 
Xylylenepiperidonium  bromide,  and  its 

salts  (Scholtz),  A.,  i,  306. 
Xylylenepiperidyldit'^obatylamine 

(Scholtz),  A.,  i,  306. 
Xylylenepiperidyldiethylamine,  and  it.s 

(linu'thiodide  (Scholtz),  A.,  i,  306. 
Xylylformazylbenzene  (Wkdekind  and 

Stauwk),  A.,  i,  bib, 
;/i-XylyImethylimid-azolone  and  -azolyl- 

mercaptan  (Kvan),  A.,  i,  650. 
;jXylyl  methyl   ketone,  preparation  of 

(Gueruet),  a.,  i,  423. 
Xylylsaccinimides,  hydrolysis  of,  with 
sodium    hydroxide,    velocity    con- 
stants of  (Menschutkin),  A.,  i,  187. 

isomeric,  velocity  constants  of  hydro- 
lysis of  (MiOLATi  and  Lom),  A., 
i,  252. 
m-Xylylisotriazoxole,  ;:?-toluoyl,   deriva- 
tive of  (Boe-seken),  A.,  i,  697. 


Yeast   decoction,   precipitation  of  pro- 
teids  from  (Schjerning),  A. ,  ii,  272. 
development  of  aromatic  principles  in 
leaves  of  plants   by  the  action  of 
(Jacquemin),  a.,  ii,  397. 
See  also  Agricultural  Chemistry. 
Yeast  extract,  preparation    of  (Bucu- 
ner  and  Rapf),   A.,   ii,    480  ;  (MAR- 
TIN and  Chapman),  A.,  ii,  481. 
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Yeaat  extract,  preparation,  constituents, 
and  mode  of  action  of  (Buchnek), 
A.,  ii,  347. 

influence  of  potassium  salts  and 
filtering  media  on  (BuCHNER  and 
Rapp),  a.,  ii,  246, 

activity  of,  compared  with  living 
yeast-cells  and  influence  of  various 
reagents  on  (Buchner),  A.,  ii,  396. 

cause  of  activity  of,  methods  of  pre- 
paration, and  fermentative  power 
(Buchner  and  Rapp),  A.,  ii,  127. 

activity  of,  probably  due  to  micro- 
organisms (Stavenhagen),  a.  , 
ii,  88. 

cause  of  activity  of,  and  presence  of 
protoplasm  in  (Abeles),  A., 
ii,  621. 

presence  of  proteolytic  enzyme  in 
(Hahn),  A.,  ii,  245. 

detection  and  course  of  action  of 
proteolytic  ferment  in  (Geret  and 
Hahn),  A.,  ii,  246. 

statement  of   priority   (von  Manas- 
seIn),  a.,  ii,  177. 
Yohimbehe,      active      constituents     of 

(Oberwarth),  a.,  i,  679. 
Yohimbenine,    physiological    action    of 

(OBEinvARTH),  A.,  i,  679. 
Yohimbine  (Thoms),  A.,  i,  455. 

m.  p. ,  hydrochloride,  and  physiological 

action  of  (Oberwarth),  A.,  i,  679. 

Yttria  earths  in  monazite  sand  (Bou- 

douard),  a.,  ii,  587. 
Yttrium  oxide  {yttria),  influence  of,  on 

the   emissive   power  of  incandescent 

gas  mantles  (HiNTz),  A.,  ii,  587. 
Yttrium  metals,  separation  of  the,  by 

means  of    their  ethylsulphates  (U?- 

bain),  a.,  ii,  518. 
Yumbehoa  bark  and  leaves,  alkaloids  in 

(Thoms),  A.,  i,  455. 


Zein,  from  maize  meal  (Osborne),  A., 

i,  391. 
Zeolites  in    Sardinia    (LovisATo),    A., 
ii,  609. 
formation  of,  in  rocks  (Merrill),  A. , 

ii,  390. 
dehydration  of  (Friedel),  A.,  ii,  478. 
Zeorin,   presence  of,   in  certain  lichens 
(Zopf),  a.,  i,  89  ;  (Hesse),  A.,  i,  533. 
Zino,  atomic  weight  of  (Morse  and  Ar- 
buckle),  a.,  ii,  334. 
molecular  weight  in  the  liquid  state, 
and  heat  of  evaporation  of  (Traube), 
A.,  ii,  469. 
action   of  anhydrous  nitric    acid    on 
(Veley  and  Manley),  A.,  ii,  277. 


Zinc    alloys  with  antimony,    bismuth, 
copper,  silver  and  tin  (Herschko- 
witsch),  a.,  ii,  583. 
ternary,     with     antimony     and     tin 

(Charpy),  a.,  ii,  584. 
with  copper,  nickel  and  silver  (Fow- 
ler and  Hartog),  A.,  ii,  24. 
Zinc   chloride,    migration    constants   in 
aqueous  solution  of  (Kummell), 
A.,  ii,  365. 
boiling  points  of  ethereal  solutions 

of  (Lespieau),  a.,  ii,  283. 
hydrolytic    dissociation    of  (Ley), 

A.,  ii,  66. 
action  of  caustic  potash  on  solutions 
of  (Hall),  A.,  ii,  117. 
nitrate,  vapour  pressure  of  saturated 

solution  of  (Lescceur),  A.,  ii,  109. 
cobalt  nitrite  (Rosenheim  and  Kop- 

pel),  a.,  ii,  431. 
phosphate,    influence  of  temperature 
and  pressure  on  the  velocity  of  re- 
action  of    hydrogen  sulphide  with 
(Colson),  a.,  ii,  505. 
sulphate,  polarisation  in  the  electro- 
lysis of  (Jahn),  a.,  ii,  497. 
heptahydrated,  transition  point  of, 
and  the  E.M.F.  of  the  Clark  cell 
(Jaeger),  A.,  ii,  202. 
vapour  pressure  of  saturated  solu- 
tions of  (Lescceub),  a.,  ii,  109. 
hydrolytic    dissociation    of    (Ley), 
k.-i  ii,  66. 
ammonium   sulphate    (Troeger   and 

Ewers),  A.,  ii,  220. 
sulphide,   crystalline    (Stanek),   A., 
ii,  434. 
Zinc  organic  compounds  : — 

Zinc  ferrocyanides  (Stone  and  van 
Ingen),   a.,  i,  347  ;  (Miller  and 
Mathews),  A.,  i,  348. 
Zinc,  estimation  and  separation  of : — 
effect     of,      on     copper     estimation 

(Brearley),  a.,  ii,  258. 
estimation  of  (Brearley  and  Jervis'), 

A.,  ii,  642. 
estimation  of,  alkalimetrically   (Les- 

c(eur),  a.,  ii,  457. 
estimation  of,    electrolytically  (Wol- 

man),  a.,  ii,  51. 
estimation    of,   volumetrically    (Bal- 
lard), A.,  ii,  311. 
estimation  of,  as  phospjjate  (Clark), 

A.,ii,  144. 
estimation  of,  in  foods  (Janke),  A., 

ii,  257. 
separation  of  aluminium  from  (Lei'- 
fler),  a.,  ii,  486;  (Havens),  A., 
ii,  645. 
separation  of  aluminium,  chromium, 
and  iron  from  (Wynkoop),  A., 
ii,  54. 
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Zinc,  separation  of  : — 
separation  of  cadmium  from  (  Walleb), 

A.,  ii,  257. 
separation  of  cobalt  from  (Waller), 

A.,  ii,  257. 
separation    from    cobalt,    chromium, 
iron,  niauganese,  and  nickel  (Parr), 
A.,  ii,  52. 
8e])aration  of  iron  from  (Brearlet), 
A.,  ii,  143. 
Zine  dust,    valuation  of  (Wahl),    A., 

ii,  190. 
Zircon  from   California  (Turnkr),   A., 
ii,  611. 
from    North    Carolina  (Pratt),  A., 

ii,  342. 
occurrence      and     composition      of 
(TiiucHOT),  A.,  ii,  438. 
Zirconium,    atomic    weight  of    (Ven- 

ABLE),  A.,  ii,  595. 
Zirconium    salts,      action    of     certain 
reagents        on       (Habek),       A., 
ii,  295. 
hydroxide,   action   of  oxalic  acid  on 
(Venable  and   Baskerville),  A., 
ii,  239. 
uiobatc(HoLMQUlsT),  A.,ii,  388. 
f^toxide    (zirconia)     (Venable     and 
Belden),  a.,  ii,  597. 


Zirconium  (2io.\ide  (zirconia),  influence 
of,  on  the  emissive  power  of  in- 
candescent gas-mantles  (HiNTz), 
A.,  ii,  587. 

oxyhaloids   (Vfnable  and  Basker- 
ville), A.,  ii,  596. 
Zireoniiun,   detection   and    separation 
of:— 

detection  of,  spcctroscopically  (de 
Gkamont),  a.,  ii,  636. 

separation  of  uranium  from(WALKER), 
A.,  ii,  540. 
Zymase,  from  yeast,  nature  of  (Buch- 
NER  and  Rapp),  A.,  ii,  127,  347. 

activity  of,  compared  with  living 
yeast,  and  the  influence  of  various 
reagents  on  (BfCHNER),  A.,  ii,  396. 

ditfusibility  and  fermentative  power  of 
(Buchner  and  Rapp),  A.,  li,  246. 

disputed   existence  of  (Neumeister), 
A.,  ii,  177. 
Zymogen  in  plants,  conversion  of,  into 

diastase  by  certain  light-rays  (Green), 

A.,  ii,  399. 
Zymohydrolysis,  the  reversibility  of,  and 

the      equilibrium      point       between 

maltose  and  dextrose  under  the  action 

of  maltase  (Hill),    T.,     634;     P., 

1898, 156. 


EKRATA. 

Vol.  LXIV.  (Abstr.,  1893). 

Part  II. 
Page       Line 

444  11    for  "  +  68-1 "  rtad  "  -  68-1." 

445  4      „  "C,Hg"  rcarf  "CaHgO." 

Vol.  LXVIIT.  (Abstr.,  1895). 

Part  I. 

22*   for  "  fenchoue"  read  "  fenchene." 

17*    „    "  CjH/NlCH-CO-CyH/'  read  "  C-H/NrCH'CO'NH-C^H^." 

Vol.  LXX.  (Abstr.,  1896). 

Part  I. 

13   for  "two  methylene  hydrogen  atoms  by,"  read  "ketouic  oxygen 
atom  by  two." 

Part  IT. 

Index. 

16    Col.  ii,    for  "carbides"  read  "borides.'* 


381 
525 


464 


728 


•  From  bottom. 
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444 


476 


490 
512 
530 

582 
628 


Vol.  LXXIV.  (Abstk.,  1898). 
Part  I. 


26  11*  for  "  NH<gJJ^igjg||>NPh"  read 


45 

5  and  6  . , 

243 

22  ,, 

247 

24   ,, 

253 

2*  „ 

362 

5-*  ,. 

423 

23*  ,, 

7* 
5* 
3* 
9* 

21* 

18 

11 
8 


"  aiJ.-dimethyloxaUdine"  read  "  a/x-di'inethyloxazoUdine." 
' '  etliylallylhydantoin  "  read  ' '  ethylallyUhiohydantoin. " 
"  elhylphcnylhydantoin  'read  "  ethylpkenylthiohydantoin." 
"  bromacetoplioiie  "  rea    "bromacetoplienone." 
"COPh-CO'CH,/,"  &c.,  read  "COPh-CHa',"  &c. 
"  CgH  Br{N02)02Ba  "  rcafZ  "C6HBr(N02)202Ba." 
' '  methyloctylsidphonic  "  read  ' '  methyloctylbenzenesulphonic." 
£, C-COOMe  " 

^*    i^^C-NPh-N 


read 


C3Hi4<N. 


--C-COOMe. 


C-NPh-N 


"OMe-C6H4-,"&c.,  read     OMe-C'eHsMe',"  &c. 

delete  "(this  vol.,  i,  289). 
for  "etliylic"  read.  "  mcfhijlic 
„    "Tschewsky"  read  "  Ischewsky." 
,,     "Harries,  C,"  read     Harries,  C,  and  F.  Kaiser. 
,,     "628"  read  "65i." 


Part  II 

75  11    for  ""Weisshach."  read  "Weisha.ch.." 

91  15      ,,    "  some  barium  sulphate  "  read  "the  barium  sulphate. 

124  19*  after  "Analysis"  imert  "by  J.  C.  H.  Mingaye." 
299  10  &  1 2       , ,      "  dogfish  "  read  ' '  seal." 
382  2*  delete  "ZrSOi." 

392  18    /or  "EuGEN  Ludwig"  v-mfi  "Erkst  Ltjdwig." 
397  2*    .,    "Shieweck"  rcftiZ  "Schieweck." 

437  19     '„    "Kubeite"  rcacZ  "Kubrite." 
,,  19*  delete  "Thorite." 

.,  17*    for  "at  Cleveland"  read  "  iu  Cleveland  Co." 

,,  3*      ,,    "Columbia"  rcrtrf  "  Colombia." 

438  7        „    "29-2Z"  read  "29-28." 

,,  14*      ,,    "zircon  with  "  i^eac?  "zircons  containing." 

650  24*     ,,    "Meltzer "  rc«c^  "Melzer." 

Index. 
Page         Col. 

704  i,    for  "  Niemantowski "  recul  "  Niementowski." 

756  ii,  defete  "  Imperatorine  "  from  List  of  Alkaloids. 

858  ii,     Line  2,    for  "oroselone"  read  "  oreoselone." 

*  From  bottom. 
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